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Chapter 1 Foreword

1.1 Purpose

This document will introduce the use of all hardware modules in the LX system, including product
introduction, module components, technical parameters, indicators, wiring instructions, diagnostic
information, etc. Please use it in conjunction with other supporting product materials to help you have a
more comprehensive understanding of how to use the modules.

1.2 Object

This manual is intended for use by engineers or related professional technicians with expertise in
automation and control systems.

1.3 Target Products

This manual is applicable to the following products:

B | X series PLC products

1.4 Statement of Use

B The contents of this manual have been tested according to regulations, and the diagrams are consistent
with the software and hardware products described. However, errors are inevitable, and complete
consistency cannot be guaranteed. If you have any suggestions for improving or correcting the contents

of this manual, please let us know in time and we will make corrections in the next version.

B Due to product iteration and updates, the relevant parameters and information in this manual may

change. If you have any questions, please consult the technical support staff.

B  Since the devices described in this manual can be used in a variety of ways, the user and the person
responsible for the use of the devices must ensure that each method is admissible. HollySys will not
be legally responsible for any direct or indirect losses resulting from the use or misuse of these devices.

B Due to uncertainties in the actual application, HollySys assumes no responsibility for the direct use of

the data provided in this manual.
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1.5 Safety Precautions

1.5.1 Safety Statement

1. Please read and comply with these safety precautions before using this product.

2. To ensure personal and device safety, please strictly abide by the safety precautions on the product
label and in the manual when using this product.

3. The words "Note", "Caution", "Warning" and "Danger" in this manual do not represent all the safety
precautions that shall be observed, but only serve as a supplement to all precautions.

4. This product shall be used in an environment that meets the design specifications. Otherwise, it may
cause faults. Device damage caused by failure to comply with relevant regulations is not covered by
the product quality guarantee.

5. HollySys shall not be responsible for any personal safety accidents or property losses caused by any
operation that does not comply with the provisions of this manual or does not meet the requirements.

1.5.2 Warning

For your safety and to avoid property losses, please pay attention to the warnings in this manual. The
following warnings are indicated according to the hazard level from high to low. When there are multiple
hazard levels, only the highest level is prompted. If the highest level is a warning that may cause personal
injury, there may also be a warning that may cause property loss.

Warnings on personal safety: Indicated by a warning triangle A .

Warnings on property loss: Without any warning triangle.

A Danger

It indicates that death or serious personal injury may be caused if operations are not carried out as specified.

>

Warning
It indicates that death or serious personal injury may be caused if operations are not carried out as specified.

& Caution

It indicates that minor personal injuries may be caused if operations are not carried out as specified.

Note
It indicates that property losses may be caused if operations are not carried out as specified.
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Chapter 2

2.1

Related Manuals

Document Guide

The types of manuals for this product are shown in the table below. Please select and read according to

the purpose of use.

Manual Name

Purpose

Content

Module Manual for LX Series
Programmable Logic Controllers

Learn about the hardware
modules of the LX system

Describes all hardware modules, including:
Module function

Hardware interface

Wiring

Indicator

Technical parameters

Programmable Logic Controllers

Programming Manual for LX Series

Learn about the use of
AutoThink programming
software

Describe the interface, functions, and related
operations of AutoThink programming
software, including:

Software interface introduction

Project creation

Programming

Online debugging function

Basic Instruction Manual for LX
Series Programmable Logic
Controllers

Learn about the use of basic
control instructions of the LX
system

Describe the use of basic control instructions,
including:

Instruction function

Parameter

Example

Motion Instruction Manual for LX
Series Programmable Logic
Controllers

Learn about the use of motion
control instructions of the LX
system

Describe the use of motion control
instructions, including:

Instruction function

Parameter

Example

PLCopen Instruction Manual for
LX Series Programmable Logic
Controllers

Learn about the use of PLCopen
instructions of the LX system

Describe the use of PLCopen instructions,
including:

Parameter

Instruction function

Example

Precautions

See also

Feedback Control Algorithm
Instruction Manual for LX Series
Programmable Logic Controllers

Learn about the use of feedback
control algorithm instructions of
the LX system

Describe the use of feedback control
algorithm instructions, including:
Parameter

Function

Example

Notes for Using

2.2

Usage Convention

The following symbols are used in this manual:




) This symbol indicates helpful tips or suggestions for using the product more efficiently.

2.3 How to Get the Manual

If you need the electronic PDF file of this manual, please visit the official website of HollySys
(https://www.hollyfa.com/LX-CU500.html#c relevant 052-17326776315060) to download the file.



https://www.hollyfa.com/LX-CU500.html#c_relevant_052-17326776315060
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Chapter 3

Revision History

. |Revision -
Version Date Revision Content
\V1.0.0 [July 2023 |Created
October Modified content: added programming object description of master station and slave station in
V1.1.0 2023 Configuring EtherNetlP Master Station and in EtherNet/IP Communication Example
Programming Programming.
Modified content: In Configuring DeviceNet Master Station, changed the content of "In the
DeviceNet Master Station tab, the master station MAC ID and baud rate can be modified" to "In
V111 December |the DeviceNet Master Station Configuration tab, the master station MAC ID, baud rate, and 10O-
12023 cycle time (ms) can be modified"; in adding DeviceNet Slave station step(3), changed the
content of "DeviceNet_Slave module tree node" to "Double-click the added HollySys_LX-CM005
module tree node"
V1.1.2 |June 2024 [Added the module IM002 in the configuration example in Automatically Scanning Device
V1.1.3 ggg:st Added Hot Connection Configuration and Synchronization Unit Configuration
V114 September |Added EtherCAT diagnostic error codes and EtherCAT slave ALStatusCode error codes in Fault
12024 Diagnosis
Add OPC UA Communication , Profibus-DP Network Communication and PROFINET
Communication.
V1.2.0 |May 2025 |Add a description of the starting byte offset for modules in the EtherCAT slave configuration.
DeviceNet_Master added MaclD communication tatus Diagnosis.
EtherCAT added controller read/write parameter error codes for fault diagnosis.
V1.3.0 September |Add EtherNet/IP Tag Communication and CANopen Communication.
7 (2025 DeviceNet master diagnostics adds Network Power Fault (NetPowerFault).
Updated EtherCAT Master Configuration Cycle Time Description
Added data retention setting description for when the task stops in the EtherCAT master
configuration.
LX-CU433 / LX-CU500 / LX-CU501 / LX-CU510 / LX-CU511 support EtherNet/IP Tag network
communication.
Updated error codes and added error handling methods for:
V1.4.0 [June 2026 |EtherNet/IP Adapter fault diagnosis

EtherNet/IP Scanner fault diagnosis

EtherNet/IP Tag fault diagnosis

Updated error codes and added error handling methods for:
Modbus TCP fault diagnosis

Modbus RTU fault diagnosis

Added Ntwork Vriable
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Chapter4  Overview of LX Communication

System

4.1 System Network Composition

The communication networks supported by the LX PLC are as follows:

HLink network communication:

HLink is a dynamic communication library, through which the connection with the controller can be
realized to exchange data with the controller (reading and writing data, transferring files, clearing
directories, deleting files, etc.). Specific functions need to be developed by third parties themselves.

OPC UA network communication:

It allows access to all previous objects using a single address space, making it easy to configure and
use. Security features are integrated at both the protocol and application layers, enhancing overall
security.

EtherNetlP network communication:

The LX PLC can be used as an EtherNet/IP slave station to communicate with other EtherNet/IP master
stations.

The LX PLC can be used as an EtherNet/IP master station to communicate with other EtherNet/IP slave
stations.

The LX series PLC can communicate with other controllers using tag variable names.
DeviceNet network communication:

The LX PLC support DeviceNet master and slave station protocols. The master station protocol is used
to communicate with field instruments or sensors. The slave station protocol is used to communicate
with other DeviceNet master station devices.

EtherCAT network communication:

The LX PLC can realize motion controller communication and distributed 10 expansion through the
EtherCAT network.

Modbus TCP network communication:

The LX PLC support Modbus TCP master and slave station protocols. The master station protocol is
used to communicate with field instruments, sensors or other Modbus TCP slave stations. The slave
station protocol is used for data exchange with other Modbus TCP master station devices.
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B TCP/IP network communication:

The LX PLC support TCP/IP free communication protocols, and support user-defined TCP/IP
connection and data exchange formats.

B Serial port communication:

The LX PLC can realize Modbus RTU master station, Modbus RTU slave station, or serial free
communication through the RS485/RS232 interface.

B Profibus-DP Network Communication:

The LX series PLC supports communication with controllers via EtherCAT, which is then converted to
Profibus-DP for communication with lower-level mounted modules.

B PROFINET Network Communication:

The LX series PLC converts the EtherCAT protocol to PN master protocol to enable communication
with third-party device modules.

B CANopen Network Communication:

The LX series PLC communicates with other CANopen slave devices on the field via its CAN interface.

4.2 Typical Network Applications

Supported
Networks

EtherCAT
DeviceNet

Distributed 10 control EtherCAT

HLink

OPC UA
Profibus-DP
TCP/IP
EtherCAT
Data exchange with other devices, including accessing the controller via the AutoThink Modbus TCP
software Modbus RTU
Serial free protocol
DeviceNet
Ethernet/IP
PROFINET RT
CANopen

Applications

Motion control
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Chapter 5 HLink Network Communication

5.1 Network Overview

51.1 Introduction

B HLink is often used for secondary development by the user, and can operate the controller without the
AutoThink software.

B HLink is a dynamic communication library that supports 32-bit and 64-bit versions. HLink can realize
the connection with the controller, and it supports establishing 10 TCP connections with the controller.
As long as the TCP connection maintains any valid link ID, it can exchange data with the controller
before connection timeout (reading and writing data, transferring files, clearing directories, deleting files,
etc.). Specific functions need to be developed by third parties themselves.

B HLink is based on the Boost library for cross-platform development. The Boost version used is 1.72.0
and the Boost library is used in static linking mode.

B For Boost Software License (Version 1.0), see the appendix  or visit
https://www.boost.org/LICENSE_1_0.txt.

B The communication medium is a standard RJ45 Ethernet interface.

B The HLink dynamic library offers a plethora of interfaces, such as those for establishing/disconnecting
connections with controllers, reading/writing data, and starting/stopping tasks, which facilitate user-side
secondary development. For comprehensive details, please refer to the "HLink Interface
Documentation.pdf" and the "HLinkEx Interface Documentation.pdf". Both the interface documentation
and the dynamic library files are housed within the "HLink" folder located in the installation directory of
software. The dynamic library files encompass the following four components:

o  Onlinelnterface.dll: dynamic library
o  Onlinelnterface.lib: input library of the dynamic library
o  Onlinelnterface.h: header file of the dynamic library

o  RsaDIlLdll: Encryption dynamic library

5.1.2 Network Characteristics

B Standard RJ45 Ethernet interface.

B Support various standard Ethernet connection architectures with flexible configuration.
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B HLink can realize the connection with the controller and supports establishing 10 TCP connections with
the controller.

5.2 Permission Description

The HLink protocol facilitates access to the controller through AT software, auxiliary tools, and third-party
software, with protocol permissions categorized into read-only, read-write, and full access. The
permissions are described as follows:

B HLink supports up to 10 network connections, with no limit on the number of read-only permissions, no
limit on the number of read-write permissions, and a maximum of only one full access permission. If
more than one full access permission is requested, the controller will return the highest permissible
level of access available.

B When a connection with full access permission is already established, subsequent connections can
only obtain read-only or read-write permissions. If the current connection is read-only/read-write or the
connection with full access permission is disconnected, subsequent connections may still request full
access permission.

B When an HLink client with full access permission performs operations such as downloading, resetting,
or cold resetting, the controller will not disconnect other connections.

B The login service returns the highest level of permission that the current client can obtain. For example,
when the first HLink client connects, it may return the ability to obtain full access permission; when the
second HLink client connects, it may return the ability to obtain read-write permission.

° @Note: The HLink API interface supports only 10 connections within the same process.

5.3 Network Topology

The user can directly connect the P1 or P2 interface of the CPU through a network cable, or realize the
connection between the operating station and the PLC through a network topology such as star or ring
composed of switches.

Ethernet Connection Topology

The network topology is shown in the figure below:
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Hlink host computer

Ethernet switch

Ethernet

CPU module

5.4 Configuration

To use HLink, the IP address of the CPU module shall be in the same network segment as that of the
host. In the Controller Operation tool, check the Ethernet interface IP address configuration of the CPU
module as follows:

10
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Controller information | Controller lock Network confiqur:

Slot Number: ~ |Local

IP Information

—
IP Address: | 192 . 168 . © . 250
Mask Code: | 255 . 255 . 255 . O
—

IP Address: | 132 . 168 . 1 . 250
Mask Code: [255 . 255 . 255 . O

ETHERNETI The IP address modification function can be activated by checking the check box.
5.5 Program Development

Visual Studio, a Microsoft development tool, can be used for program development.
B Including header files

#include "stdafx.h"

#include "Onlinelnterface.h"

#include <iostream>
B Calling interface functions

o  HoliConnectController: establish a connection with the controller;

1
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o HoliWriteAtBuffVar: write data to the controller;

o  HoliDisConnectController: disconnect from the controller;
int _tmain(int argc, _TCHAR* argv([])
{

unsigned int id_single; // link ID

const char* ip = "192.168.0.250";

const char* ucUserName ="1";

const char* ucPassword ="1";

unsigned int size_byte = 100;

unsigned char buf[100];

unsigned int ulOffset = 0;

ControllerUserinfo* LoginUserinfo = new ControllerUserinfo(ucUserName,ucPassword);

ControllerLoginAccess*LoginAccess=newControllerLoginAccess(DEL_HOLI_APPLTYPE_P
ROGRAMMING_SYSTEM,DEL_HOLI_ACCESS_READ_WRITE);

/I s1 establishes link

tagemDelHoliErrresult_connect=HoliConnectController(id_single,ip,1200,DEL_HOLI_CONT
ROLLER_LX,LoginAccess,LoginUserinfo);

/I s2 writes the first 100 bytes of area M as 0X55
memset(buf, 0x55, 100);

tageEmDelHoliErrresult_w=HoliWriteAtBuffVar(id_single,DEL_HOLI_DR_MEMORY,ulOffset,s
ize_byte,&buf);

/I 83 disconnects
tagEmDelHoliErr result_disconnect= HoliDisConnectController(id_single);

return O;

}

12
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Chapter6 2 OPC UA Network Communication

OPC UA s an industrial communication protocol that incorporates previous protocols such as A&E, DA,
OPC XML DA, and HDA. It allows access to all previous objects using a single address space, making it
easy to configure and use. Security features are integrated at both the protocol and application layers,
enhancing overall security. OPC UA supports configuration of the OPCUA_Server protocol under
controllers, which mainly includes OPCUA_Server configuration, generation of OPC UA real-time library
XML, conversion of XML to binary, and the OPC UA binary download process.

° @OPC UA is supported in versions LX-CU500-B02, LX-CU501-A02, LX-CU510-A01, LX-CU511-
AO01, LX-430-A02, LX-433-A01 and above.

6.1 Protocol Restrictions

B The entire project supports the configuration of only one OPCUA_Server protocol, and any network
interface can be chosen for configuration.

B The number of configurable OPC UA variables is limited by the total byte size occupied by all variables,
with a maximum of 30,000 bytes for all configured OPC UA variables.

B |t supports up to 10 OPC UA Clients connecting simultaneously.

6.2 OPC UA Configuration

(1) Right click the Ethernet 1 and Ethernet 2 nodes and select "Add Protocol";

13
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HollySys
ED] Hardware Configuration
B[ LX_cuson(x-cusoo)
[ EtherNet1(ETHER NS
------- EtherNet2(ETHERN DPEH
------- COM_1(COM)
_______ EimerCAT Master EthernetlP Graph
= Global Variable
------ [ AxisParaGroup Rename
...... 2 Gv_Group Add Protocol
------ @ MetVarDiagGroup
...... ) Table Delete
------ [ TaskDiagGroup
------ & Network Variable Copy
=-[&» Data Type Paste
...... “1¢ AXES_GROUP_REF[LIE
------ “I% COMMECT_IPV4[LIB] Expﬂrt
------ “I3 DPSlaveStdDiagStructT
------ “1% EIP_ldentity_Data[LIE] Import
(2) Select " OPCUA_SERVER " protocol in the "Add" dialog box;
Add
=1 F‘E‘.DTD COoL

MODBUSTCP_MASTER
MODBUSTCP_SLAVE
Ethernet Port Free Protocol
OPCUA_SERVER
EtherMetlP_Adapter
EtherMetlP_Scanner

|

Close |

(3) Double click the " OPCUA_SERVER "

OPCUA_SERVER " protocol view.

The [Configuration Parameters] window is shown in the figure below, and "Whether to activate" is

checked by default.

14

tree node or right-click "Open" to open the "
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The equipment parameters l OPCUA_Server symbol configuration | OPCUA_Server security | Information

Configuration parameters

Whether to activate [w

Server name |HL5_0PCUA_5EF{VEF{_EI&
Port number |4suzu

Maximum session timeout period(s) |3IJ

c

Maximum number of OPCUA sessions

Minimum sampling interval{ms) |1IJEIIJ -

Minimum publishing interval(ms) |1IJEIIJ

Maximum number of subscriptions 25

Maximum number of monitored items |1IJEIIJ

Suppoert redundant |—

Corresponding default value and range of parameters:

Port number (default value 48020, value range [1024.. 49151]).

Maximum session timeout period (s ): The server actively disconnects the session after the
communication interruption exceeds the set time. The default value is 30, with a value range of [1..
600000].

Maximum number of OPC UA :The number of sessions that the client can initiate. The default value is
5, with a value range of [1.. 10]. Each session supports a maximum of 5 subscriptions, with a total
maximum of 50 subscriptions supported simultaneously.

Minimum sampling interval (ms) :The time interval at which the server samples data. The default value
is 1000, with a value range of {50, 100, 250, 500, 1000, 2500, 5000, 10000}.

Minimum publishing interval (ms):The time interval for the server to publish data. The default value is
1000, with a value range of [500.. 3600000].

Maximum number of subscriptions: The maximum number of subscription tables supported by the
server. The default value is 25, with a value range of [1.. 50].

Maximum number of monitored items :The maximum number of sampling points supported by the
server. The default value is 1000, with a value range of [100.. 13500].

Support redundant: Check this option to enable redundancy with dual network interfaces.

15
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6.2.1 OPC UA Variable Configuration

The data types supported by the OPCUA_Server protocol are as follows:

B Single elements: BOOL, BYTE, DINT, DWORD, INT, LREAL, REAL, SINT, UDINT, UINT, USINT,
WORD, ENUM, STRING.

B Complex data types:FB, Struct, Array, Union.
OPC UA read-write permission is divided into "Only read" permission and "Read and write" permission.
By default, area S has read-only permission, which cannot be set to read-write permission.
Variables in other data areas except the S area are “Read and write” permission by default.
Add variables to the “OPCUA_Server symbol configuration” tab by doing the following.
) Right click a variable in the POU, global variable group or | / O module channel tab;
(2) In the right-click menu, select [Send to OPCUA List] - [OPCUA_SERVER] command;

The output window shows that the variable is added to OPC UA successfully.

[ oPcuA_SERVER(OPCUA_SERVER)

No. Variable Name Address Variable Description Variable Type
oo p BOOL w7
ooz p2 BoOOL &
0003 p3 BOOL i
Add

Batch Add
Insert

Batch Insert
Delete

Detail

Cut

Copy

Paste

Paste above
Paste below

Variable Area(Show/Hide)

Send to Monitor List

(3) Double click the "OPCUA_SERVER " tree node to open the configuration window. Click the "
OPCUA_SERVER Symbol Configuration" tab to see the added OPC UA variables.

16
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The equipment parameters OPCUA_Server symbol configuration |OPCUA_5erver secumyl Information |

1) Variable name ‘ Group name | OPCUA access permission | Variable type ‘Variable comment
00001 pé Main Read and write ¥ | BOOL
00002 p2 Main Read and write ¥ | BOOL

6.3 OPC UA Security

Users can assign OPCUA_Server three authentication permissions: anonymous access mode, user name

password mode and certificate, which can be configured separately or at the same time.

The user selects one of the above methods on the client for authentication login, data access and
interaction.

6.3.1 Server Certificate

(1) Server certificate configuration and management.

The eguipment parameters I OPCUA_Server symbol configuration OPCUA_Server security | Infermation I

—Server certificate

Server certificate: I'—X‘CU5UU_OPCUA_1_1 Certificate configurate

— Security policies

Mote:When the 'No security' security policy is activated,any OPC UA client still connect using this setting,regardless
of any security settings that follow.

Security policies available on the server:

3«L(:ti1~.-'a’[f| Name

No security

Aes256 Sha256 RsaPss-Sign
Aes256 Sha256 RsaPss-Sign&Encrypt
Aes128 Sha256 RsaOaep-Sign

Aes128 Sha256 RsaOaep-Sign&Encrypt
Basic2565ha256-Sign
Basic2565ha256-Sign&Encrypt

1 1Y

o Certificate configuration provides the function of selecting certificates.

o  Certificate configuration provides the function of adding new certificates.

17
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o  Certificate configuration provides the function of deleting certificates.
o  Certificate configuration provides certificate configuration function.

Create a self-signed CA certificate (certification authority signature is not supported temporarily).

Create a new certificate

—CA

X

Choose how the new certificate is to be signed:

(& Self signed

" Signed by certificate author ity

Ch narme: I LI

— Certificate parameter

Enter the parameters for the new certificate:

Common name of subject: ID{—CUSUU_DF’CUH_l_Z
Signature: |sha256RSA |
valid from: 2024/12/23 12:30:26 =
alid from f12f =
valid until: 2034/12/23 12:30:26 =
12/ =
Usage: IDPCUA server LI
1D Tvpe Value
0001 URI ¥ lurn:HLS OPCUA SERVER 06
0002 128.0.1.250

Subject Altemative

oK Cancel

o  Common name of subject is the certificate name.

o  Signature: Support sha1RSA, sha256RSA.

18
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o Valid from: The certificate takes effect from the specified date.
o Valid until: After the specified date expires, the certificate will become invalid.
o Usage: only "OPCUA server" certificate is supported.
o  Subject Alternative Name.
(2) Server certificate generation and download
Integrate the open source code consistent with the protocol stack, generate and issue the
certificate.
(3) New application name in device parameter property page

By default, the name of this application is generated according to the model of the main control
and the serial number of the OPC UA module. The user OPC UA can modify it manually. It is 32
characters long and can contain upper and lower case letters, numbers and underscores, but it
must start with letters or underscores. This parameter will be downloaded to the OPC UA server
with the hardware configuration. The URI that generates the optional name of the server certificate
contains this parameter.

6.4 Trusted Clients

Provide the trusted client certificate import function. After the user selects the corresponding client
certificate to import, the certificate will be distributed to the server, and up to 64 trusted clients can be
configured. Support certificate export and import functions, and support Der format without private key and
P12 format certificate with private key.

Trusted clients

Valid until
2034/12/23

Issuer
LX-CUS00 OPCUA 1 2

ID | Common name of subject |
0001  LX-CUS00 OPCUA 1 2

ID Common name of subject Issuer Valid until |?rivate key
0001 LX-CUS00 OPCUA 1 1 LX-CU500 OPCUA 1 1 2034/01/09 Yes
0002 LX-CU500 OPCUA 1 2 LX-CU500 OPCUA 1 2 2034/12/23 Yes

6.4.1 Security Policy

Since Basic128Rsa15 and Basic256 do not recommend this security policy in the embedded version of
OPCUA_Server protocol stack, so the following security policies are supported. Each security policy has
two ways: "signature" and "signature and encryption".

Security Policy Table

Security Policy URI

Aes256_Sha256_RsaPss

http://opcfoundation.org/UA/SecurityPolicy#Aes256_Sha256_RsaPss

Aes128 Sha256_RsaOaep

http://opcfoundation.org/UA/SecurityPolicy#Aes128 Sha256_RsaOaep

19
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Basic256Sha256 http://opcfoundation.org/UA/SecurityPolicy#Basic256Sha256
None http://opcfoundation.org/UA/SecurityPolicy#None

Each security policy can be configured independently. The upper computer is only configured to issue
security policies.

6.4.2 User Authentication

Users can be authenticated through "visitor authentication" and "user password authentication". The two
authentication methods can be parallel, and the UA client selects the authentication method.

(1) Visitor authentication. Users do not need to prove their identity (anonymous access). The OPC
UA server does not check the client user permissions.

UA Password Manager

The toel uapasswd is a command line program which can be used to manage passwords for user authentication. People who know the UNIX passwd command or SAMBA's
smbpasswd command should feel familiar.

This teol also serves as an example on how to manage the SDK's passwd file when using the "internal" authentication backend. See also Authentication for more
information.

rd can be found in =src

(2) User password authentication (non anonymous access). User management needs to be
configured after enabling. The OPC UA server will check whether the client user has the
permission to access the server, authenticate through the user name and password, and support
up to 20 users.

The user name is required to be a legal identifier, which is composed of uppercase and lowercase
letters and numeric underscores, with a maximum length of 32 characters. The password is
required to be 6 ~ 32 characters, which must contain letters, numbers and special characters, and
must contain uppercase and lowercase characters.

20
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—User authentication

Guest authentication
[¥ Enable guest authentication

Mote:The guest authentication allows access to the server without authentication by usemame/password.

—User name and password authentication
[v Enabling user name and password authentication

Mote:Enabling this option allows users to authentication themselves by providing a valid user name and
password.

— User management

User name Password

6.5 Export OPC UA XML

After the project is compiled, the OPC UA XML file can be exported, and the generated XML can be
exported to the folder specified by the user.

Perform the XML export operation as follows:
B Tree node: Right-click on [OPCUA_SERVER] - [Export XML].

This export function is only for users to view and export the OPC UA symbol point table of the current
project in the format of OPC UA XML.

21
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Chapter 7  Profibus-DP Network

Communication

The LX-CMO009 module communicates with the controller via EtherCAT and converts the communication
to Profibus-DP to interact with the lower-level mounted modules.

Each LX-CMO009 module supports the configuration of up to 32 slave stations.

71 Add LX-CMO009 Master

The add steps are as follows:
(1) Right-click EtherCAT Master under the Hardware Configuration node, and click Add Slave;

(2) After clicking "Add Slave," click on "CM" in the "HollySys" column, then select "LX-CM009" to add
it.

=493 Untitled N
Fl-&% Task Configuration
LB & TASK1(Task2)
E ~fF Main(PRG) Add slave station
E-l% F’mgram Block

Vandor All Vendor
‘-] MotionMain(PRG)

(@ Function Block & HollySys

: Function =-CM

E-% l_-lgrdware Configuration - LX-CM001(2-Channel RS232 Serial Port Communic

: EILU LX-CU500(LX-CU500) - LX-CM002(2-Channel RS232 Serial Port DB9 Comn

: ] EtherNet1(ETHERNET) -~ LX-CM003(2-Channel RS485 Serial Port Communic
EtherNet2(ETHERNET) -+ LX-CM004(2-Channel RS485 Serial Port DBS Comn
COM_1(COM) -~ LX-CMO005(DeviceNet Slave Communications Modul

- | X-CMO06(DeviceNet Master Communications Mod!

=-E Global Variable E L)( CMO009(Profibus Decentralized Periphery Master
2 AxisParaGroup
2 GV_Group - LX- CM020(EtherCAT Slave Communication Module
|2 Table 41 Al

- |2 TaskDiagGroup
&) Network Variable
E __# Data Type
2 AXES_GROUP_REFI[LIB] <
¢ CONNECT_IPV4[LIB] ™ ShowAll Version
.2 DPSlaveStdDiagStructType[LIB]
-“18 EIP_|dentity_Data[LIB] Baich Add
|l EmAxisTypelLIB]

(3) The LX-CMO009 and DP_MASTER have been added under the EtherCAT Master node.

- AO
- NI

3
[+ Safety Module
£
E
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Ell__:l__:l EtherCAT Master
=[] Lx_cmoos (1001 : Lx-cnoog)

7.2 Configuration LX-CM009

Double-click on the "LX_CMO009" node in the left tree to open the module configuration interface.

By default, the parameters in "EtherCAT Slave Station Configuration", "Process Parameter”, "Init
CommandS" and "Information” in the module need not be changed. Module channel information can be
viewed in the "Ether CAT 10 Mapping", as shown in the following figure.

EtherCAT Slave Station Configuration ] Process F’arameler] Init Commands EtherCAT IO Mapping l Information I
Channel Number | Channel Name | GroupName | Channel Type Bytes | Channel Address Channel Description
1 E6_IN_1 UINT 2 %D Master_Cycle_Counter
2 E6_IN_2 J UDINT 4 %ID4 Slave_Online_Status
3 E6_IN_3 J UDINT 4 %ID8 Slave_Diag Flag

LX-CMO009 EtherCAT 10 Mapping

Parameter specification

Configuration
Parameters

Configuration Description

Master_Cycle_Counter

Profibus-DP Master Diagnostics:
The Profibus-DP bus loops the count, and if the slave is configured and the master is
functioning properly, cyclic accumulation will be performed.

Slave_Online_Status

Slave Online Status (32bit):
Bit0-bit31 corresponds to slave station 0-31, online is 1, offline is 0.

Slave_Diag Flag

Diagnostic identification (32bit):

Bit0-bit31 corresponds to slave stations with numbers 0-31 (1 indicates that diagnostic data
is valid and readable; 0 indicates that diagnostic data has not been refreshed.

Diagnostic data include basic diagnosis (6 bytes) + extended diagnosis with a maximum limit
of 244 bytes. Detailed diagnostic data corresponds to the sub-index of dictionary F103. For
example: 1 index for # O slave station (F103: 1). And so on.

J)Note: The slave station number here is AT configuration order, not the slave address.

7.3 Configuration Profibus-DP Master

Double-click "DP _ MASTER" on the tree node to open the Profibus-DP master device configuration page,
as shown in the following figure.
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Device Configuration l Information ]

Project Content
Protocol name DP_MASTER
Aligs DP_MASTER
Port COom
Baud rate 1500.00kBits/s
TSL(0~65535) 400
Min TSDR(0~65535) 1
Max TSDR{0~65535) 150
TQUI failure/Repeater switching time(0~255) |0
TSET(0~255) 1
TTR 4443
Gap 10
Retry limit(0~255) 2
Slave interval(0~65535) 50
Poll timeout 500
Data control time 1200
Protocol PROFIBUS-DP
Address range of slave station 2~125
Position of master/slave station Profibus-DF master station

Profibus-DP Master device configuration page

Baud rate: Support 9.6k,19.2k,31.25k,45.45k,93.75k,187.5k,500k,1.5M,3M.

TSL (0 ~ 65535): The Profibus-DP polling time of a slave station; that is, retry or poll the next station if

Min TSDR (0 ~ 65535):Minimum slave latency; The minimum delay from master request to the slave

Max TSDR (0 ~ 65535):Maximum slave latency; The maximum delay from the master request to the

TQUI failure/Repeater switching time(0~255):The switch time of Profibus-DP send failed to next resend.

TSET(0~255):Profibus-DP connection establishment time.

Retry limit(0~255):Maximum number of retries after Profibus-DP reply timeout.

Slave interval(0 ~ 65535):The time interval of polling the same slave twice cannot be less than this
parameter, otherwise the slave may not be processed in time.

Poll timeout:Maximum polling time for a token between master stations.

Data control time:The maximum time for a master station to update all its slave stations, typically set

B Protocol name: DP_MASTER.
B Alias: DP_MASTER.
[
[
no response is received after this period of time.
|
reply.
[
slave reply.
[
[
B TTR:Maximum time available for token delivery.
B Gap:Number of token turns.
|
[
[
[
to 1200ms.
B Protocol:PROFIBUS-DP.
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B Address range of slave station:2~125.

B Position of master/slave station: Profibus-DP master station.

7.4 Configuration Profibus-DP Slave

(1) Right-click on the node tree "DP_MASTER", select Add Device Options, and the Add Device
dialog box will pop up. Select the Profibus-DP device you want to add, as shown below.

Em Hardware Configuration
E|EE| LX-CUSO0(LX-CUSO0)

EtherNet1(ETHERNET)
EtherNet2{ETHERNET) Add
: COM_1{COM)
&--Fi] EthercAT Master - DEVICE LIBRARY
2 LX_cMo0s(1001:.x-CM009) [}~ PROFIBUSDP SLAVE STATION MODULE
“[]] DP_MASTER(DF_MASTER) (=10 UNIT
5[ Global Variable - DP MODULE OF OTHER COMPANES
...... ) AxisParaGroup El-DP DEVICE
------ 2 &v_sroup O 11021 0-gateway(MD310gw.GSD)HW=0000 SW=V.1.03.03)
------ [ Table

...... |2 TaskDiagGroup

------ & Hetwork Variable

|:—:|§9 Data Type

...... “18 AXES_GROUP_REF[LIB]

...... “1% CONNECT_IPV4[LIB]

------ “1% DPSlaveStdDiagStruciType[LIB]
------ “1% EIP_ldentity_Data[LIB]

...... EmaxisType[LIB]
...... EmCmdType[LIB]

GEN_MODE[LIB]
------ °F oniolLE] Adros. > -  Range2~125

------ E L¥CycleComBytesNum_e[LIB] -

------ “18 LXModbusComBuf_t[LIB]

...... “8 LXSerialComBuf_tiLIE] Add number: I1 Ranged =32
------ MC_AXIS_STATE[LIB]

------ MC_BUFFER_MODE[LIB] Add | Close
...... MC_CAMIN_STARTMODE[LIB]

------ MC_CIRC_MODE[LIB]

Add Profibus-DP Device

I Before adding a Profibus-DP device, ensure that the project has imported the GSD file of the

Profibus-DP Slave.

(2) Double-click the Profibus-DP slave device node to open the device information window, as shown
in the figure.

The Profibus-DP slave station can be configured with an alias, device address, and device
properties. The input/output starting byte offset can be configured after adding the module in the
"Device Properties" dialog.
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Device Configuration ]t:hanne|| information |

Output Starting Byte Offset(%0B}
Device Property

Project | Content
Module Type MD&10-gateway
Alias MD210_gateway
Device Name MD310-gateway
Description MD310gw.GSD HW=0000 SW=\.1.03.03
GSD File Hame: MD210gw.GSD
Device Address 2(Double-click Configuration}
Redundancy NO
Input Starting Byte Offset(%IB) Mot configured

Not configured

Double-click Configuration

“endor Name INOWANCE

Version 1.06

HW Version oooo

SW Version V.1.03.03

Device Type 9@MNOVANCE/PROFIBUS@DP

The Profibus-DP slave supports up to 32 slave stations (no relay).

Can configure Alias, Device Address, Device Properties.

B Device Address: Range 2-125.

B Device Properties: input data configuration, output data configuration, synchronous mode, or

frozen mode.

26



| s Rk

Device Properties X
LI nha g iyl User parameter
— Input/output module selection
— Current value——  — Maximum
Input data length (byte) o 244
Output data length (byte) 0 244
Mumber of modules o 24
Optional module Added module

[ Input'Cutput Modules e Added module

Input Modules
= |

Bl Output Modules

= |
Property |

O Close

Device Properties-Input/Output selection

B Input/Output data length (Bytes): The number of bytes occupied by the added input/output modules,
input modules, and output modules.

B Number of modules: The total number of added modules.
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e |nput data, output data, parameter configuration, or diagnostic data — each type can have a
maximum of 244 byte per slave.

e The total combined input data across all Slaves must not exceed 1.2 Kbyte.

e The total combined output data across all Slaves must not exceed 1.2 Kbyte.

e The total number of input/output variables must not exceed 1,000 (excluding the module's internal 3-
period data).
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Device Properties pd

Inputfoutput selection BEESEETE D

|_ Synchronization mode I_ Fail zafe
[ Freezing mode DP interrupt DPVD ;|
User parameter bytes: o
Name Value Declaration

oK Cloze

Device Properties-User parameter

B Synchronization Mode: Not recommended to check.
B Freezing Mode: Not recommended to check.

3) The modules added in the "Device Properties" will be mapped to the "Channels" tab, as shown
in the figure below.
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HollySys

Device Properties

Inputioutput User parameter |

putioutput module

Optional module

InputiOutput Modules

Input data length
Output data length

Number of modules.

Current W

o | —
o

Added module

- Input Modules.
INPUT: 1 word
~INPUT: 2 words.

~INPUT: 16 words
INPUT: 32 words.
INPUT: 64 words.
- Qutput Modules
QUTPUT: 1 word
OUTPUT: 2 words
~ OUTPUT: 4 words.
OUTPUT: 8 words
~ QUTPUT: 16 words
QUTPUT: 32 words.
OUTPUT: 64 words.

|i

Property.

- Added module
i INPUT: 1 word
OUTPUT: 1 wor

ras

0K I Close

Channel Number

1

figuration Channel | nformation |

UT 1 word |
‘ Channel Name: | Grouphame Channel Type Channel Address Channel Description
DPIO_0_17_1 = WORD EGE]
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Chapter 8 EtherNet/IP Network

Communication
8.1 Network Overview
8.1.1 Introduction

The LX series controllers can communicate with third-party EtherNet/IP master stations as EtherNet/IP
slave stations. Each controller can be configured with up to one EtherNetIP_Adapter. A maximum of 15
modules can be added under each EtherNetlP_Adapter.

8.1.2 Network Characteristics

B EtherNet/IP uses the physical layer network of Ethernet and is built on the communication protocol of
TCP/IP or UDP. The application layer protocol is based on the Common Industrial Protocol (CIP).

B In a control system, a device that uses the Ethernet/IP protocol and has an independent IP address is
counted as an EtherNet/IP node.

B EtherNet/IP adopts the Producer/Consumer communication mode. It allows all nodes on the network
to access the same data from one data source at the same time, thus optimizing data transmission.

B |t uses standard Ethernet communication media, applicable category 5, 5e or above shielded twisted-
pair cables, and interface type RJ45.

B For the transmission of |0 data, the UDP protocol and port 2222 are used.

B |t supports standard Ethernet switches.

8.2 Network Topology EtherNet/IP

Since EtherNet/IP is based on the standard TCP/IP protocol, it supports a variety of topologies in terms of
network topology, such as the most common star and ring topologies.

Requirements for communication cables:
Cable Model Specifications Communication Distance|
Cat5e shielded twisted-Pair cable|T568B crossover cable[100 m |
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8.2.1 Star Network Topology

The Ethernet/IP star network connection topology is the most common connection method. In this case, all
devices are connected to industrial-grade switches to ensure the security, stability and reliability of the
system. When a problem occurs at one site, it will not affect the communication of other sites. The number
of network nodes is determined by the characteristics of the Ethernet/IP master station. When the number
of nodes is large, the network can be expanded through switch cascading. The star network topology is
shown in the figure below:

EtherNet/IP Master

EtherNet/IP=> #

Controller Controller
EtherNet/IP Slave1 ...... EtherNet/IP Slave n
8.2.2 Ring Network Topology

A ring network can be formed through ring network switches, and it allows a breakpoint. The number of
nodes is determined by the characteristics of the Ethernet/IP master station. The ring network topology
diagram is as follows:

32



| <k

EthernetlP master

Ring network switch

EtherNet/IP—>

CPU module CPU module
EthernetlP slave 1 EthernetIP slave n

......

8.3 Configuration EtherNet/IP

8.3.1 Configuring EtherNetIP Slave Station

To configure an EtherNetIP slave station, please follow these steps:

(1) In the right-click menu of the EtherNet tree node, select the Add Protocol command.

E| ED Hardware Configuration

E‘D] LH-CUS00({L-CUS00)
: EtherNet! (ETHERMET)
EtherMetZ2(ETHERMET) Dpen
‘ COM_1{COM}
(- EtherCAT Master Rename
= Global Variable Add Protocol
b @ AxisParaGroup
2] 6v_croup Delete
= @ Table
(2) When the Add dialog box is displayed, select the EtherNetIP_Adapter protocol, and click the Add

button.
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Add X

E-PROTOCOL

Tl ----- MODBUSTCP_MASTER

----- MODBUSTCP_SLAVE

r ----- Ethernet Port Free Protocol

™ EtherlletP_Adapter

‘. EtherNetlP_Scanner

" cose |

(3) Right-click the newly added EtherNetlP_Adapter tree node and select the Add Device command.

EID] Hardware Configuration
ED] LH-CLS00{LX-CUS00)
EID] EtherNet1(ETHERNET)
e m EtherMetlP_Adapter(EtherMetlP_Adapter)
------ EtherNet2(ETHERNET) Dpen
- COM_1(COM)
- EtherCAT Master Rename

=B Giobal Variable Add Device
-2 AxisParaGroup

------ @ GV _Group Delete

(4) When the Add page is displayed, select EtherNetlP_Module and click the Add button.
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1Add X

El-DEVICE LIBRARY
; ‘... EtherNetlP_Module

Al Close

(5) Double-click the newly added EtherNetlP_Module tree node, and the module configuration
interface is displayed.

Input Assembly |0utput Assemblyl CnnnedmnAttnbmel \nformabnnl

‘Channel Number Channel Name Channel Type Channel Address Units ‘Communication Bit Length ‘Channel Description

(6) Right-click the blank area and select Add from the right-click menu.
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Input Assembhy | Output Assembly | Connection Attribute | Information

Channel Number Channel Name Channel Type Channel Address

(7) The Add Assembly Parameters dialog box is displayed. The description of the parameters is as
follows:

o Channel Name: When the number of channels is greater than 1, this name is the data name
of the first channel, and then the channel name automatically adds 1 as a suffix.

o Data Type: Such basic data types as BYTE, BOOL, WORD, DWORD, USINT, UINT, UDINT,
SINT, INT, DINT, REAL, and LREAL are supported.

o Bit Length: The type length is automatically matched according to the selected data type. The
user can also manually configure the bit length. It is recommended that the configured bit
length be consistent with that corresponding to the channel type.

o Number: Each EtherNetlP_Module supports adding up to 502 bytes of area | variables and
502 bytes of area Q variables.

Add Assembly Parameters pd
Channel Name: EIP1_INCH

Units: I

Channel Dezcription: |

Channel Type: I BYTE ;I
Bit Length: |5 :I
Mumber: I 1 i’

Ok Cancel

(8) Click the OK button to complete the addition.
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8.3.2 Exporting EDS File

8.3.2.1 Introduction

When the controller communicates with the master station as an EtherNet/IP slave station, the user needs
to import the EDS configuration file of the slave station into the master station and parse it into EtherNet/IP
slave station communication data in the master station. The EDS file contains the configuration
information of all modules, such as input and output data, device information, and connection information.
The user needs to generate it manually after completing the EtherNetlIP slave station configuration and
passing the compilation.

8.3.2.2 Steps

To export an EDS file, please follow the steps below:

(1) Double-click the EtherNetIP_Adapter tree node under the controller's Ethernet port,

El m Hﬂru:lwﬂre Configuration
C B m LH-CUSOO{LK-CUS00)
E| B] EtherNet1 (ETHERNET}
m EtherHetIF' '_Adapter(EtherNetlP_Adapter)

The device configuration information page is displayed.
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W= A

Equipment Configuration Information l Information ]

EDS File
“Wendor Name: HollySys
Vendor Code; 1734
Product Mame: LH-CLUS00
Product Code: -
Major Revision: 1
Minor Revision: 1

(2) Click the Export EDS File button, and the Save As dialog box is displayed.

(3) Select a path to save the EDS file, and a .eds file is generated under the corresponding path,
with the default file name as HollySys LX-CU500 EtherNet_IP EDS.eds, which can be modified
as needed.

8.3.3 Configuring EtherNetIP Master Station

To configure an EtherNetIP master station, please follow these steps:
(1) Importing a device description file

Select Project - Import Device Description File
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5 AutoThink - Untitled.hpf* - X
File(F) Edit(E) Project(P) Tool(T) Online(0) Wind: Help(H)
E=E|Ed  compile®) F1o |
75%7 Full Compilation(M)
2, Task Cont 5
B8 o ImpanEx;?nn )
Foy Export Variable Information
& Program Export Public Variable Information
4l main( e
A Motir Import Sample Project
Functon

% Function Option(0)...

[[cS. import Device Descriptionfile..
=2

View Calling Tree(F)

View Operation Log

View Cross Reference Table

View >
Default Permission Settings

Project Permission Settings(P)...

Lib Auto-Update...

5 TaskDiagGroup
% DataType
18 DPSlaveStdDiagStructTypelLB]
“§ EP_dentty_DatalL]
EmAdsParaDILB]
EmaxsTypelLB]

EmCmTypelLB]

‘GEN_ODELB]
13 ipnfolLB]
llia LxcyclecomBytestium_efL 1]
1§ LiodbusComBut 1LE]

LXSerialComBut L]

1€ SFCActonSinuciTypelLB]
13 SFCStepSiruciTypelL ]

] Monior Lst

9 erruptConfiguraton
14 Onine Trace

(2) Hardware configuration

(a) Right-click EtherNet1 - Add Protocol

Hardware Configuration
LH-CUS00Lx-CUS00)

EtherNet2(ETHER Open
COM_1(COM) .
.-l EtherCAT Maste ==
@ AxizParaGroup

% GV_Group Delete
Table

(b) Select EtherNetIP Scanner
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Add

El-PROTOCOL
----- MODBUSTCP_MASTER
----- MODBUSTCP_SLAVE
----- Ethernet Port Free Protocol

EtherMetlP_Scanner

Add | Close

(c) Right-click EtherNetIP Scanner - Add Device
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El Dj Hardware Configuration
B m LH-CUSOO{LK-CUS00)
E| B] EtherNet1 (ETHERNET}

- EtherNet2{(ETHERNET)

------- m EtherMetlP_Scanner{EtherNetl? Scanner]

: Open
= COM_1(COM)
- EtherCAT Master _ Bepame
= E Global Variable Devi
------- @I AxisParaGroup Add ice
[ GV_Group
U Tabe Delete
....[2 TaskDiaaGroup
Add

El- D_E".I’ICE LIBRARY
Generic_FtherNetlP_Adapter
B EL6652-0010(108_12_6652_1_1)

(3) Setting parameters

(a)

(b)

Right-click EL6652_0010 - Open

Elm Hardware Configuration
(= m LX-CUS00{LX-CUS00
El EI] EtherMet1 (ETHERNET)
i = m EtherMetlP_Scanner(Eth

Close |

E -
- ELEES2_0010 Open
- Etheriet2{(ETHERMET}
...... COM_1{COM) Rename
b EtherCAT Master Delete

|'_‘|E Global Variable
i bee[3 AxizParaGrouo

Configure the slave station IP address
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(c)

(d)

Generic l connection management] Informatizn ]

Address settings

IP address: | 192 . 168 . 0 . 0

Right-click EthernetlP_Connection — Open

E--{gj project

-4 Task Configuration

o @ TASK1(Taskz)
td]l Main(PRG)

=8 Program Block

...... I Main(PRG)

-{fy Function Block
=8 Function
. ES st{FUN)
[—]D] Hardware Configuration
ED] L¥-CUS00{LX-CUS00)
Elm EtherMet1(ETHERNET)
: Em EtherNetlP_ScanneriEtherNetlP_Scanner)
ED] ELS552_0010(ELE552-0010)
- m ELS652_0010_Con1(EtherNetlP
----- EtherMet2(ETHERNET)
- COM_1(COM)
- EtherCAT Master
=B Global Variable

------ @ AxizParaGroup

Open

Fename

Delete

The input/output data can be viewed in the input/output assembly. It is necessary to ensure
that the length of input/output data is consistent with that of the slave station configuration
data. If it is inconsistent, it can be changed manually.

Connection information ] Output Assembly  Input Assembly 1 Information I

Channel Number ‘

8.4

8.4.1

EtherNet/IP Communication Example

Example Function

Channel Name ‘ Channel Type ‘ Channel Address | Units. Communication Bit Length Channel Description
1 Input_Data_0_T_Connection_Peint_130_Param BYTE %IB0 1
2 Input_Data_0_T_Cennection_Point_130_Param_1 BYTE %IB1 8
5 Input_Data_0_T_Connection_Point_130_Param_2 BYTE %IB2 8
4 Input_Data_0_T_Connection_Point_130_Param_3 BYTE %IB3 1 _

This example uses the EIP master station communication module Codesys software PLC to implement
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data communication with the EIP slave station communication module LX-CU500.

8.4.2 System Composition

B E|P master station: communication module Codesys software PLC.

B EIP slave station: communication module LX-CU500.

8.4.3 Example Topology

EthernetIP
master station
codesys | IS
EtherNet/IP> o
module
EthernetlP slave station
8.4.4 Programming

Create two projects, where the master station project uses the Codesys software, and the slave station
project uses the AutoThink software.

8.4.41 Slave station configuration

The specific configuration in the slave station program in this example is as follows:

(1) Ethernet communication IP settings: click AT - Online - Communication Settings.
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Communication Settings pd

TCP/IP

—MNetwork Parameters

IP: 192 168 . 0 . 2530

Heartbeat Time: 0 Fort Mumber: I‘]QDD -|

Reconnection Time: |0

OK Cancel

(2) Click Tools - Auxiliary Tools - Controller Operation, and confirm again that the IP is correct.

Controller Operation —

The cantroller connected

Caontrol: |L)(CF'U j IP:l 192 . 168 . 0 . 250 LoginAccountSemngsl Test Connection;

Controllerinformation| Comrollerlockl MNetwork configuration | Project upgrading | Firmware upgradingl Log reading P scan |

Communication Interface

Intel(R) Ethernet Connection (14) 1219-LM j

=-Find CPLU MALC Address

B LX-C I
Flashing |
IP Address
Edit |

|192.159. 0 . 250
(3) The Input Assembly and Output Assembly of the EIP slave station are as follows:
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Input Assembly | Qutput Assemb?yl Connection Attribute | Information |

Channel Number | Channel Name GroupMame | Channel Type Channel Address Communication Bit Length | Channel Description
1 EIP1_INCH El BEYTE %IB100 8
2 EIP1_INCH_1 = BYTE IB101 8 _
Input Assembly Output Assembly I Connection Attribute | Information I
Channel Number | Channel Name | GroupName | Channel Type Channel Address Units Communication Bit Length | Channel Description
1 EIP1_QUTCH J BYTE %QB100 8 _
2 EIP1_QUTCH_1 J BYTE %QB101 8 _
e

For the communication program configuration of the EIP slave station, refer to Configuring EtherNetIP

Slave Station.

8.4.4.2 IP Settings of Master Station

(1) If the master station is the Codesys software PLC, click start PLC first.

(2) After start, click Device - Scan Network to scan the master station device.

| Ele Edit View Project Build Online Debug Tools Window Help

Bl &~ o f BEX( AEASI N 970 ||t B Applicstion [Device: PLC Logic] - B8 , w R[[E=¢=+=F |2 M|+
Devices - 8 x| (7] pevice x
= Untitledt b |—|
;i Scan Network || Gateway - | Device -
= oo e Communication Settings £
= PLC L icati.
=20 ogc Applications Select Device X
= £} Application
@ Library Manager Backup and Restore Select the Network Path to the Controller
[E] PLc_PRG (PRG) = Gateway-1 Device Name: fad Scan Network
= {8 Task Configuration Hies ) [peskTop-8303635 [005E] [DESKTOP-8301635 —
Y y =
& MainTask (IEC-Tasks) Log Device Address:
&) pLC_PRG loosE
PLC Settings
Block driver:
PLC Shell juoP
Users and Groups Encrypted Communication:
ITLS supported
Access Rights
Number of channels:
SymbolRights i
Licensed Software Metrics b
9ADB 24 10-4FB8423E-2C4EB95A-
IEC Objects [oZE3258 v
Task Deployment
[] Hide non-matching devices, filter by Target 1D - Cancel
Status

In the figure below, green means the scan is successful.
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F

HollySys
Scan Network | Gateway = Device ~
ﬁ-- FF ¢ - D D
[ | i
.E‘-_'.-' . :I .- & &

.
fGateway -1

JESKTOP-5301635 (active)

IP-Address:
localhost

Port:
1217

@)

slave communication of your own computer).

Device Name:
DESKTOP-B30J635

Device Address:
DOSE

Target ID:
0000 DoO04

Target Type:
4096

TargetVendor:
35 - Smart Software Solutions GmbH

TargetVersion:
3.5.19.40

Click Ethernet - General - Browse, and select the master station IP (the Ethernet IP for master-

Devices v 8 x| Device '[{] Ethernet x
=13 Untitied7 -
- 7 Device [connected] (CODESYS Cantrol Win V3 x64) General
1 @ﬂ PLC Logic Ethernet Device IfO Mapping
= £} Application
U Library Manager Ethernet Device IEC Objects
[E] Pc_pre (PRE)
= [§8 Task Configuration Log
= ¢ BNIPScannerIOTask (IEC-Tasks) s

&) EtherNet_IP_Scanner.I0Cyde
= & EnIPScannerServiceTask (IEC-Tasks)
&) EtherNet_IP_Scanner ServiceCycle
= g MainTask (IEC-Tasks)

LT Network Adapters

- Interfaces

Network interface

Browse...

IP address 192 .168 . 0 . 24
Subnet mask 255 ., 255 .255 . 0
Defaultgateway | 0 . 0 . 0 . 0

Adjust operating system settings

Desoription

IP address

abit Ethernet Family Adepter 192. 168

@] PLC_PRG
[ Ethernet Ethernet)
= [l Etherlet_IP_Scanner (EtheriNet/IP Scanner)

@ 1x_cusoo (Lx-cuson)

(4)

[Realtek PCTe GBE Family Controller 0.0.0.0
Viware Network Adapter Winet! Wiware Virtusl Ethernet Adapter for Winetl |192.168.65.1
Viware Network Adspter Winetd Wiware Virtusl Ethernet Adapter For Winetd |192.168.193.1

WLAN Tntel(R) Wi-Fi & AXZ01 16000 172.28.2.68
IF address 192 0 188 . 0 . 24
Subnet mask 285 . 286 . 266 . O

Default sateway 0. 0. 0.0

MAC address 20:7E:D2:29:5E:F4

Cancel

I

Click LX-CU500 — General - IP Address, and set the slave station IP.
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F

= (@ Task Configuration

= §8 ENIPScannerIOTask (IEC-Tasks)
EtherNet_IP_Scanner.IOCyde

= §8 ENIPScannerServiceTask (IEC-Tasks)
EtherNet_IP_Scanner.ServiceCyde

=8 MainTask (IEC-Tasks)
&) PLC_PRG

= [{J Ethernet (Ethernet)

User-Defined Parameters

Log

EtherNet/IP IfO Mapping

EtherNet/IP IEC Objects

Status

Information

=-[{J EtherNet_IP_Scanner (EtherNet/IP Scanner)

®)

File Edit View Project Build Online Debug Tools Window Help

PEE @ - ~imBX ALEAKN T 9% G

Devices

= 3 Unbted?

= (i Device (CODESYS Control Win V3 x64) e
= Bl nctoge Connections
= © Asplication

) Lorary Manager Assemblies
[8] pLc_rre PRE)

& nkcantiurasin User-Defined Parameters

= & ePscemerIOTask JEC-Tasks)
&) eteret IP_scamer.[0Cyde

= & EuPscannerserviceTask (IEC-Tasks)
&) EtherNet_IP_Scanner. ServiceCyde

Log

EtherNet/IP /O Mapping

= & ManTask (EC-Tasks) EtherNet/IP [EC Objects
@) picpre Status
= ) Ethernet Etherner)
= (@ Etherhet_IP_Scanner (Etherhiet/IP Scanner) Information

(@ 1x_cusoo (x-cusoo)

8.4.5

1= [T |#4 | Application [Device: PLC Logic] = 8 <%

]
Click LX-CU500 - EtherNet/IPI/O Mapping, and set the periodic task.

[C) Compatibility check

Vendor ID 1734

Device type 12

Product code 4

Majorrevision 1

Minorrevision 1

aRGEEGEEF |

v 8 X|| ({ Devie [ Ethemet (i 1X_CUSO0 x| (@ Etherlet IP_Scarmer

~ 4+ Add FB for 1O Channel., *

HollySys
Devices ~ 2 X|| [ veviee | [d ethemet [ x_cusoo x|
=3 Untitled? = |
= (@ Device (CODESYS Control Win V3 x64) Geners Address Settings
= & PLC Logic ; I
Connections 1P address o
n Library Manager Assemblies
PLC_PRG (PRG) Electronic Keying

@ Check match
B Check match
B Check match
@ Check match

([ Check match

Go to Instance

Find Filter Show all
Variable Mapping Channel Address  Type
= (20 EtherNetTP_Modke: In
Lk ] [EtherNetlP_Module ~ Outputs ~ EIP1_OUTCH %IBY BYTE
& EtherettP_Modue ~ Outputs ~EIPL OUTCH_ 1 %IB1 BYTE
L EtherNettP_Module ~ Inguts ~ EIP1_INCH %QE0 BYTE
e ] EthertietiP_Modhde ~ Inputs ~ EIP1_INCH_1 %Q81 BYTE

Online Debugging

Unit  Deseription
EtherNetlP_Moduie: Inputs and Oulputs (Exchusive Owner)

After the configuration of AT and Codesys is completed, install the program to the master and slave station
PLCs respectively, and conduct debugging in monitor mode.

(1

page is as follows:

Double-click EtherNetIP_Module on the slave station to view communication data. The specific

x
£-40} project L
(& Task Configuration nput Assemoly Output Assembly | Connection Atirbute | informaton |
B @ TASK1(Task2)
wd} MaN(PRS) Channel Number ‘ Channel Name: | Grouphame ‘ Channel Type Channel Address Oniine Value | Units. ‘ [ Bit Length [ pti
{3 Program Block
1 Han(PRG) 1 EP1_OUTCH BYTE %Q8100 [] 8
-l Wotionhlain(PRG) 2 EP1_OUTCH_1 BYTE %08101 [) 8
{fy Function Block
{8 Function

Hardware Cenfiguration
[=] LX-CUS00(LX-CUS00)
[ Etherhet1 (ETHERNET)
B[] EthertletiP_adapter(EtherNetlP_Adapter)
EtherNetiP_Module(EtherNetiP_Module)
~{ ] EtherNet2(ETHERNET)
[] com_1gcomy
~{ 1] EtherCAT Master
I Global Variable

)

follows:
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HollySys

F

@ Untitled7.project” - CODESYS

File Edit View Project Build | Online | Debug Tools Window Help
el @ v~ jBhBX Login | Alt+F8 Application [Device: PLC Logic] ~ @ @ , |
L] Logout Ctrl+F8
Create Boot Application 1 E ) e )
Download

Online Change

Multiple Download...

Reset Warm

i @ FLEFRA PR Reset Cold
=@ Task Configuration o
Reset Onigin
= §& eNPScannerIOTask (IEQ . :
Simulation
&) EtherNet_IP_Scanne ;
Security

= & enPScannerServiceTask
&) EtherNet_IP_Scanne

= & MainTask (IEC-Tasks)
R

Operating Mode

Source Download to Connected Device

Assign Server Applications on Download

Find Filter
Variable Mapping Ch:
= [ EtherNetIP_Module: In...

+ Ay Ethe
i Ethe
+."p Ethe
+ "y Ethe

@)

Double-click the output variable in area Q of the master station or slave station, enter the data,

and view the input variable in area | of the slave station or master station. If the data transmission
is successful, the corresponding display is consistent.

@ Devie | ([ Etemet | [f] Etheret P _Scamer ' [fJ LX_CUS00 x |
General { 'l! The bus is not running. The shown values are perhaps not actual
Coses e, Find Filter Show all + s Add FB for 10 Channel.. | Go to Instance
Assemblies Variable Mapping Channel Address  Type Current Value Prepared Value
[E] PLc_PRG (PRG) = [ EtherNettP_Modue: In.
= @ Task Configuration User-Defined Parameters P EtherNetIP_Modue ~ Outputs * EIP1_OUTCH %180 BYTE
= 3¢ ENPScannerIOTask (IEC-Tasks) Los w4 EtherNetlP_Moduie ~ Outputs ~EIP1OUTCH_t  %IB1 BYTE
&) EtherNet_IP_Scaner.10Cyde -y EtherNetlP_Moduie ~ Inputs ~ EIP1_INCH %Q80 BYTE 100
= 3¢5 enPscannerserviceTask (IEC-Tasks) EtherNet/IP 1j0 Mapping T EtherNetlP_Moduie  Inputs ~ EIP1_INCH_1 %081 BITE 15
&) EtherNet IP_Scanner.ServiceCyde ST
o ink - project01.hpf* - [ > Module(Eth * Module)] = B X
| rg] File(®) EditE) Project(®) ToolM Online(Q) Window(¥) Help(H) - & %
TEmE 2B LEhee  AKDAE) N EGR S EEEOE |3 G
x
rp— :
B+ Task Configuration Input Assembly | Output Assembly | Connection Attrkute | Information | A
@ TASKi(Task2)
4 Wan(PRG) Channel Number ‘ Channel Name | Grouphame | Channel Type Channel Address | Oniine Value Units Communication Bt Length
B+ Program Block
i 1 ‘ EP1_NCH BYTE | %BO [ 100 | | 8
4 Motionhlain(PRG) 2 EP1_NCH_1 BYTE 8
-6 Function Block
B sFe)

- Function

B[4 Hardware Configuration
& Lx-cusoox-cusoo)
{13 EtherNet1 (ETHERNET)

| B[4 Ethertietip_adapter(Ethertiet
] Emernetp_uoaule(Etnen
EtherNet2(ETHERNET)

-H com_1icomy

@ veviee | Ethemet | Etheet P Scamer 3 1X_cus00 X
General :n The bus is not running. The shown values are perhaps not actual
Connections Find Filter Show all ~ &k Add FB for 10 Channel.. = Go to Instance "
Assemblies Variable Mapping Channel Address  Type Current Value Prepared Value
5] pic_pra pro) User Defned Paramet = [0 EtherNetlP_Module: In.
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8.5 Fault Diagnosis

8.5.1 Slave Station Diagnosis

The diagnostic data of the EtherNet/IP slave station is reported and displayed through AutoThink. The
diagnostic data includes device status diagnosis, slave station diagnosis and module diagnosis. The user
needs to configure the input and output data in the slave station module. After the compilation is passed,
the diagnostic variables of the module will be generated in the Diagnostic Information tab. Each module
generates a corresponding diagnostic variable.

8.5.1.1 Steps

To view the EtherNet/IP slave station diagnostic information, please follow these steps:

(1) Double-click the EtherNetlP_Adapter tree node under the controller's Ethernet port, and the
device configuration information page is displayed.

Equipment Configuration Information l Information ]

EDS File

“endor Name: HollySys

Vendor Code: 1734

Product Name: LX-CUS00

Product Code: 4

Major Revision: 1

Minor Revision: 1

(2) Click the Diagnostic Information tab to view the diagnostic information status.
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Equipment Configuration Information ~ Diagnostic Information l Infarmation ]

No. | Variable Name ‘ Address Variable Description Variable Type Online Value Power Fail Safeguard
0001 | AT_EtherNetlP1_1_ModStatus %S0202608 Device state diagnosis UDINT 0 FALSE
0002 | AT_EtherNetlP1_2_AdapterStatus % SD202620 Adapter state diagnosis UDINT 0 FALSE
0003 | AT_EtherNetlP1_1_CeonnectState YSD202524 No.1 module’s state diagnosis UDINT 0 FALSE

Diagnostic Variable

Diagnostic
value

Description of Values

Processing Method

ModStatus (device
status diagnosis)

1

No error

0

Initial state

4

Internal fault

m In the AT engineering menu, select "Full Compilation"

Internal fault

to re-download the user project and check whether the

fault still exists.

m Power cycle the controller and check whether the fault
still exists.

m If the above measures are ineffective, contact the
equipment manufacturer.

AdapterStatus (slave
station status
diagnosis)

Initial state

32

Connection timeout

Check the module with diagnostic status 4 under this
slave station, then follow the module connection timeout
troubleshooting procedure.

Not connected

m Check the device IP address: On the scanner side,
verify whether the IP address of the target device is
consistent with the IP address configured on the
controller.

m Network connection: Check whether the network
connection between the scanner and the controller is
normal. Use the ping command to test connectivity.

m Check whether the scanner and controller are in
normal working condition.

m Check the configuration of switches or routers in the
topology. Replace with an unmanaged switch and try

again.

m Use a network scanning tool to check whether the
TCP/UDP port (default: 44818) of the controller is open.
m Power cycle the controller and check whether the
connection is successful.

m In the AT engineering menu, select "Full Compilation"
to re-download the user project, and check whether the
device connects successfully.

m Reduce the device scale on the scanner side. Remove
other functioning adapter devices and retain only the
target device for testing.

m Check the scanner-side configuration: connection path,
tag name, communication byte size, connection type,
RPI, and other parameters. Refer to the scanner device
troubleshooting manual for details.

m If the above measures are ineffective, contact the

equipment manufacturer.

80

The slave device has a
non-recoverable error

m Power cycle the controller and check whether the fault
still exists.

m If the above measures are ineffective, contact the
equipment manufacturer.

96

Correct diagnostic
code: At least one I/O

No action required. The slave connection is normal and
the Scanner is in RUN state.
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connection is in Run
mode

112

The master is in IDLE
state

Check whether the master device is in IDLE state. When
in this state, both sides transmit packets normally, but
data is not updated. After switching to RUN state, data
updates normally.

ConnectState (status
diagnosis of the nth
module) (n<15)

Not connected, or the
connection has been
closed

m Check the device status of the adapter. If the device
shows a fault, troubleshoot according to device fault
procedures.

m Check the slave status of the adapter. If it shows that
no connection has been established, troubleshoot
according to slave fault procedures.

m If both the adapter device status and slave status are
normal, perform troubleshooting according to the
following measures:

o Adjust the RPI or timeout settings of the current
module. Increase the RPI time or the timeout multiplier
(default *4) to a larger value.

o On the scanner side, check whether the RPI settings
for the three connection types—Exclusive Owner, Listen
Only, and Input Only—of the current module are
consistent.

o Check whether the scanner-side O->T data size,
target configuration size, proxy configuration size, and
T->0 data size are consistent with the configuration of the
current module.

o Check whether the variable type and size of the
output assembly on the scanner side are consistent with
those in the input assembly of the current module.

o Check whether the variable type and size of the input
assembly on the scanner side are consistent with those in
the output assembly of the current module.

o Check whether the connection path between the
scanner side and the current module is consistent.

o Check the conversion format: For the O->T direction,
select 32-bit / Idle for the Exclusive Owner connection
type, and select Heartbeat for other transmission types;
for the T->O direction, select Pure Data.

o Check the connection type: For the O->T direction,
point-to-point must be selected. For a Listen Only
connection, multicast must be selected, and the
corresponding module must contain a multicast Owner or
Input Only connection.

No error

Connection timeout
(watchdog / message
timeout)

m Check the device status of the adapter. If the device
shows a fault, troubleshoot according to device fault
procedures.

m Check the slave status of the adapter. If it shows that
no connection has been established, troubleshoot
according to slave fault procedures.

m If both the adapter device status and slave status are
normal, perform troubleshooting according to the
following measures:

o Adjust the RPI or timeout settings of the current
module. Increase the RPI time or the timeout multiplier
(default *4) to a larger value.

o Reduce the communication load on the adapter
device, retaining only the current module for testing.
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8.5.2 Master Station Diagnosis

The diagnostic data of the EtherNet/IP master station is reported and displayed through AutoThink. After
the compilation is passed, the diagnostic variables of the module will be generated in the Diagnostic
Information tab. Each module generates a corresponding diagnostic variable. To view the EtherNet/IP
master station diagnostic information, please follow these steps:

(1) Double-click the EtherNetlP_Scanner tree node under the controller's Ethernet port.

(2) Click the Diagnostic Information tab to view the diagnostic information status

(s

Diagnostic Information l Informaticn l

Mo. Variable Name | Address ‘Variable Description Variable Type | Initial Value Power Fail Safeguard
0001 | AT_EtherMetlPS_1_CommunicationState %5B202608 Scanner cemmunication state diagnosis | SINT 0 FALSE
0002 | AT_EtherMetlPS_2_EipConnectionState %SB202609 ConnectionState SINT 0 FALSE
0003 | AT_EtherMetlPS_3_MumConfigCennections LESW202810 NumConfigConnections WORD 0 FALSE
0004 | AT_EtherMetlPS_4_NumActiveConnections SeSWa02512 NumCnlineCennections WORD 0 FALSE
0005 | AT_EtherMetlPS_S_MumDiagConnections LLSW202614 NumOfflineConnections WORD 0 FALSE
0006 | AT_EtherMetlPS_1_EtherNetlP_Connectioni_Status %SB202616 No.1 connection’s state diagnosis SINT 0 FALSE
Diagnostic Variable Description of Values|Processing Method

0: Init or unknown 0: Please check the configuration status

_— 1: Not config 1: Please config the connection
CommunicationState (Scanner . : .
o : X connection 2: Please check the operating status of the master

communication state diagnosis) . .

2: Stop mode station

3: Working mode 3: -

0: Unknown

1: All slave station are .

. . . ) 0: Contact Technical Support
EipConnectionState (Connection connected PP
State 2: Any one slave o
) ny ¢ 2: check the network
station is not
connected

Number of configured |

NumConfigSlaves .
slave station

NumActiveSlaves Number qf online -
slave station

Number of offline

. check the network
slave station

NumDiagSlaves

1: Connection
established and -
running normally

0: Initial state -

Check IP input. In the device tree on the right side of
_ -1 Adapter device IP the AT software, click on the Adapter device under
EtherNetIP_Connectionn_Status (No. address is invalid Scanner to enter the "General" page, and check

n Connection’s state diagnosis) whether the IP address in the address settings is an
invalid IP such as 0.0.0.0.

W In the device tree on the right side of the AT
software, delete any communication protocols or slave
devices that have been configured but are not
currently in use.

m Contact the supplier to replace the controller model.

-3: Controller system
memory is insufficient
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-4: Connection
parameter error,
adapter device
rejected the
connection

m For predefined connections: Re-export the EDS file
of the adapter device and import it into the
configuration project on the scanner side. After re-
adding the device, compile and download.

m For generic connections: Confirm the following
parameters for each module:

O Check whether the RPI settings for the three
connection types—Exclusive Owner, Listen Only, and
Input Only—are consistent.

O Check whether the scanner-side O->T data size,
target configuration size, proxy configuration size, and
T->0O data size are consistent with the configuration on
the adapter side.

O Check whether the variable type and size of the
output assembly on the scanner side are consistent
with those in the input assembly on the adapter side.

O Check whether the variable type and size of the
input assembly on the scanner side are consistent with
those in the output assembly on the adapter side.

O If path connection is selected, check whether the
connection path between the scanner side and the
adapter is consistent.

O Check the conversion format of the connection on
the scanner side: For the O->T direction, select 32-
bit/ldle for the Exclusive Owner connection type, and
select Heartbeat for other transmission types; for the
T->O direction, select Pure Data.

O Check the connection type on the scanner side:
For the O->T direction, point-to-point must be selected.
For a Listen Only connection, multicast must be
selected, and the corresponding module must contain
a multicast Owner or Input Only connection.

-7: Adapter device
connection timeout

m Check the device IP address: Click on the Adapter
under Scanner, enter the "General" page, and verify
whether the IP address matches the actual IP address
of the physical device.

m Network connection: Check whether the network
connection between the controller and the Adapter
device is normal. Use the ping command to test
connectivity.

m Check whether the controller module and the
Adapter device are in normal working condition.

m Check the configuration of switches or routers in the
topology. Replace with an unmanaged switch and try
again.

m Use a network scanning tool to check whether the
TCP/UDP port (default: 44818) of the Adapter device is

open.

m Power cycle the controller and check whether the
Adapter device comes back online.

m Test by modifying the connection types for T->O and
O->T (test point-to-point and multicast separately).

m Adjust the RPI or timeout settings of the Adapter
device. Increase the RPI time or the timeout multiplier
(default *4) to a larger value.

m |n the AT engineering menu, select "Full
Compilation" to re-download the user project, and
check whether the Adapter device comes back online.
m Reduce the connection scale on the scanner side.
Remove other functioning Adapter devices and retain
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only the current device for testing.
W If the above measures are ineffective, contact the
equipment manufacturer.

m Check whether the configured Adapter device
matches the actually connected Adapter device
(vendor ID, device type, product code, etc.).

-9: Configuration does [® Uncheck the "Major Revision" and "Minor Revision"
not match the actually [match check options, then re-download and check
connected device whether the fault still exists.

m Contact the Adapter device manufacturer, obtain the
EDS file corresponding to the connected device, re-
import it, and download again.
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Chapter 9  EtherNet/IP Tag Communication

9.1 Network Overview

9.1.1 Introduction

EtherNet/IP Tag Communication (also known as EtherNet/IP Tag Communication) is a tag-based data
exchange method primarily designed for efficient communication between controller layers. Controllers
can communicate directly using tag variable names without the need to associate actual memory
addresses.

Supported data types for tag communication include: global variables, PRG local variables, structures,
enumerations, ARRAY, BOOL, BYTE, DATE, DINT, DT, DWORD, INT, LREAL, POINTER, REAL, SINT,
STRING, TIME, TOD, UDINT, UINT, USINT, WORD.

Class3 communication does not support structures, enumerations, complex type arrays, or nested arrays.
° @EtherNet/lP Tag Communication is supported in LX-CU430_V1.1.1 and above versions, LX-

CU433 V1.1.0 and above versions, LX-CU500 V1.4.0 and above versions, LX-CU501_V1.2.0 and
above versions, LX-CU510_V1.1.0 and above versions, LX-CU511_V1.0.1 and above versions.

9.1.2 Network Characteristics

B A single controller supports one EtherNet/IP Tag Communication channel. Support communication
between Class1 and Class3.

B A maximum of 64 tag groups, with each group limited to 1400 bytes. Up to 384 tags in total (sum of all
tags across all groups).

B Tag group names and tag names with a maximum length of 255 bytes.

B A maximum of 32 connections. Support for Tag TYPE as the connection type.

9.1.3 Precautions

B When a variable's network exposure is set to "Public", it will be registered as an Input/Output (I/O) type
in EtherNet/IP Tag Communication, variables of this type can be used for both output tags (writing) and
input tags (reading).

B Do not configure two I/O-type tags to access each other, this may cause read/write conflicts, leading
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to communication errors.

B Ensure that the memory addresses used for EtherNet/IP Tag Communication do not overlap with those
used by other communication protocols. Address overlap may result in read/write conflicts and

unpredictable behavior.

B Writing to an invalid (illegal) memory address via a pointer may cause controller exceptions or crashes.
Use pointers with caution and ensure proper address validation.

9.2 Working Principle

The LX-CU430 sends output tag groups to the peer device and receives output tag groups from the peer,
enabling data exchange between control layers.

EtherNet/IP Tag
Local

> Output tag
Loca

Tag group

| Peer

Local Peer

group » Input tag group >

Input tag group Output tag group
o JE— T <«

EtherNet/IP Tag
Peer

Ensure the controller is properly connected before configuring EtherNet/IP Tag communication.

9.3 Configuration

Ensure the controller is properly connected before configuring EtherNet/IP Tag communication.

9.3.1 Add EtherNet/IP Tag

Follow these steps to add an EtherNet/IP Tag:

(1) Right-click on EtherNet1 or EtherNet2 in the configuration interface, select "Add Protocol" from

the context menu.
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Em Hardware Configuration
EB] L¥_CU430({L¢-CU430)

------ EtherNet2(ETHERNE Open
= COM_1(COM) EthernetlP Graph
e EtherCAT Maszter

& Global Variable Rename

- g Network Variable
[]lfgy Data Type

&[] Monitor List

@.‘@ Interrupt Configuration
% Onling Trace

Add Protocol

Delete

Copy
Paste

Export
Import
Disable

(2) In the "Add" dialog box, choose "EtherNetIP_Tag".
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Add X

B PROTOCOL

----- MODBUSTCP_MASTER

----- MODBUSTCP_SLAVE

----- Ethernet Port Free Protocol
----- OPCUA_SERVER

----- EtherMetlP_Adapter

----- EtherNetlP_Scanner

g8 EtherMetlP_Tag

Add Close

(3) After completing the addition, click the "Close" button.

9.3.2 Configuring EtherNet/IP Tag

Double-click the "EtherNetlP_Tag" node to open the EtherNet/IP Tag communication configuration
interface. This interface includes the following sections: Tag Groups, Target Device, Connection Settings,
and Message Window. The details are as follows:

B TagGroup
Register: Add tag groups.
Remove All: Remove all tag groups and their associated tags.

Export EDS File: Export the EDS configuration file for EtherNet/IP Tag (can be performed after project
compilation).

TagGroup: Includes Input, Output, and Input/Output. Right-click in a blank area to add a tag group.
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TagGroup | EtherNetiP Tag Device | Connection Config | Information

—Register
Register | Rermove All | Export Eds File |

—TagGroup

Input | Output | InputiOutput

VarMame Size(Bytes) Bit Length Instance ID Comment

TagGroup Name VarGroup

B EtherNetIP Tag Device
Target Device Properties: Includes Device IP, Device Name, Version, Vendor Information, and Device

Type.
After adding a target device, only the Device IP can be configured; other fields are read-only.
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[Comamar menanee 0 ¥

TagGroup EtherNetiP Tag Device IConnemm Config | Information

i EtherMetIP Tag Device [ Device Parameters
Device IF; o .0 .0 .0
Device Name: |
Version: I
Vendor Name: I
Device Type: I

=

B Connection Config
o Add Connection: Click the "Add Connection" button to create a new connection.

o Destination Device: Select a pre-configured device from the "Target Device" dropdown as the
connection peer.

o Connection Name: Default: "default_xxx" (editable).

o  Connection I/0O Type: Determined by the peer device.

o Input/Output: Defined by the peer device (non-editable).

o  Destination Tag Group: Manually enter the peer device's tag group name.

o  Size [Bytes] 1: Manually specify the peer tag group's byte size.

o Source TagGroup: Manually enter the local tag group name.

o Size [Bytes] 2: Automatically determined by the source tag group (non-editable).
o  Connection Type:

Point-to-Point: Direct data exchange between two devices.

Multicast: One-to-many communication within a network segment (selected devices participate in
read/write operations).

o RPI[ms]: Sets the local device's polling interval for reading peer data. Range: 10-10,000 ms.

o Timeout Value: Configures the connection timeout period, calculated as RPI x
(4/8/16/32/64/128/256/512) (selectable multiplier).
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o Delete Connection: Select a connection and click "Delete Connection" to remove it.

TagGroup | EthertietP Tag Device  Connection Confiy | Information

Connection/Max: 032

Connection ¥0 Type: Destination Tag Group Source Tag Group Connection Type

Add connection | Delete connection |

B Information

Displays EtherNet/IP Tag-related information.
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TagGruup] EtherNetlP Tag De'.riu:e] Connection Config  Information

Summary:
MName: EtherNetlP Tag
Suppliers: Hollysys
Group: -
Type: EtherNetlP Tag Communication
D -

The Module Number: -

Description: A device that works as the EtherNetlP Tag Communication.

Image:

Ethen'et/IP

9.3.3 EtherNet/IP Tag Configuration Example

1. Adding Tags
Tags can be added in two ways:
B Method 1: Adding via the "Tag Registration" Button

(a) Add variables in the Global Variables or PRG Program section. Set the Network Exposure
property to "Public" (Input/Output), "Input", "Output".
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No. Variable Name Address ariable Description Wariable Type Initial Value Power Fail Safeguard NetWork Public Enable constant
0001 [ BooL ¥ |FALSE ¥ | FALSE ¥ | Public & I—
0002 pz BooL ¥ |FALSE ¥ | FALSE ¥ | Input & I—
0003 p3 BooL ¥ |FALSE ¥ | FALSE ¥ | Input & I—
0004 pé BooL ¥ |FALSE ¥ | FALSE ¥ | Output & I—

(b) Double-click EtherNetlP_Tag to open the configuration page. In the Tag Groups tab, click

"Register".

In the "Add TagVar" window, select the desired tag group and click OK. Input variablesa added to
the Input Tag Group. Output variables added to the Output Tag Group. Public variables added to
the Input/Output Tag Group. See figure (a) below.

If no variables are pre-defined in Global/PRG sections, In the "Add TagVar" window, select a tag
group and click the + | button to create new tags. See figure (b) below.

TagGroup |Ememen=ragneme| Connection Config | information |

—Register.
sorors Al et ]

PAdd TagVar X

~TagGroup

Varliame Network Public TagGroup

v P-- 02 Input <Hain_input=

5 Output TagGroup
Main_Output

5 InputQutput TagGroup

Main_InOutput

(a)
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Add TagVar

— TagGroup [ Var

TagGroup VarName Network Public TagGroup

Output TagGroup

InputQutput TagGroup

-

2.Check add button

0K I Cancel
(b)
B Method 2: Adding via Right-Click Menu in Tag Group I/O Section
(a) Right-click in the Input/Output area and select "Add TagGroup".
[
TagGroup |Emerueu= Tag Device | Connection Config | Information |
—Register
negster | [Femoeai| | cpertcrie |
mput | output | inputioutout | TagGroup Humber: 0/64

TagGroup Name rouf Size(Bytes)

Add TagVar
Insert

Cut

Copy

Paste

Paste above

Paste below
Delete

(b) Select the target tag group (Input/Output/Input-Output) in the configuration interface, right-
click and choose "Add TagVar".Select a variable group (or click "New" to declare a new tag
variable). Configure tag properties and confirm.
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HollySys

F

- TagGroup

mput | output | InputrOutout

TagGroup Number: 1/64

TagGroup Name VarGroup

Help Management

PRG Local Variable
Global Variable
Network Wariable

Size(Bytes) Bit Length

Instance ID

E-[|J PRG Local Variable
-l Main
-l Motioniain

Class

- .
Variable Declaration

Variable Group

|Luca| Variable

LI |Mut|unMam

Cancel

Variable Name Start No Step Type I~ Power Fail Safeguarc||
| I BOOL = ™ Enable constant
Address Initial Value Variable

Network Safety Variable Count

[input = =] -

Select one or multiple tags, right-click and select "delete" or click the "remove all" button to remove all

tags at once.

2. Exporting EDS File

After compiling the project, click the "Export EDS File" button, select a local save path to generate the

EDS configuration file.

TagGroup |Ememmp Tag Device | Connection Config | Information |
[ Register
Register | Remove All | Export Eds File I
AW
—TagGi .
2 @ =t X
et | output | mputOutput « v 1t > MY > ARHRES (D) > AutoThinkv3.2.3 > AutoThink > Project v O | EProject HEE P
TagGroup Name
O TagGroup_input BN~ FEsE =- @
TagGroup_input_In ~ - ~
@ OneDrive ER [Ed=) o] i) N
5] Main_lnput
I —— OneDirive - Perse 12QwW 2025/6/11 17:09 T
s nput i1 23198 2024712113 17:44 ik
B teaR 53345 2025/2/19 17:36 X
Ry 2113322 2025/6/11 16:14 ik
B ma DN{EZTA 2025/1/15 17:24 sk
= Ee FDSWE223 2025/6/11 16:18 T
s home 2025/7/410:31 T
NO.1 2025/2/19 11:26 =2
¥ T= /2 ik
s NO.2 2025/6/16 9:32 Tk
= QE 2024/12/19 14:41 pret =
= =E SUHNWEISDaS TS 2025/7/10 14116 s
g AR (C) Untitled 2025/7/15 11:21 s
b
o AR (D) s s e N R
AR (N): |HollySys LX-CU430 EtherNet_IP EDS.eds M
{F=250(T): EDS(*.eds) v
~ IEEEiEE | FE=(S) | \ BGH |

If it is only used as an EtherNet/IP slave station, import the exported EDS into the EtherNetIP_Tag
master of the LX-CU430 or a third-party EtherNet/IP master. After configuring the IP and input/output
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zone sizes, communication can be established.

If it is also used as an EtherNet/IP master station, proceed with the relevant configurations.
3. Peer Configuration

(1) Create a new LX-CU430 project, select "Project - Import Device Description File" from the menu
bar, and import the device description file (HollySys LX-CU430 EtherNet IP EDS.eds)
corresponding to the EtherNet/IP slave station created in the previous step.

(2) On the "Target Device" tab, click the "+" button to add the imported slave station, and configure
the device IP to match the EtherNet/IP slave station's IP. Click "Add" and then close the dialog.

TagGroup  EtherletiP Tag Device |Comemm Config | informatian |

— EtherNetIP Tag Device —Device F

Device IP: 0 .0 .0 .0

Device Name: I

Version: I

Vendor Name: I

Device Type: I

Fdd

=) DEVICE LIBRARY
HollySys Default EtherletP Adapter(1734_12_6_1_1)
- LT-8IM03(1734_12_100_1_1)
| C1430( 12 6._1_1)|

lFAddr&;s: 192 . 168 . 0 . 250 J
| | Close |

(3) On the "Connection Config" page, click the "Add Connection" button to add a new connection.
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TagGroup | EtherNieti Tag Device  Connection Config | Informtion |

Destination Device Connection Name Connection VO Type Inputioutput Destination Tag Group Size[Bytes] Source Tag Group SizeBytes] Connection Type RPI[mS]

(4) Click the drop-down list in the "Target Configuration" column and select the target device. Click
the corresponding columns in the table to configure "Connection I/O Type", "Destination Tag
Group" as the peer tag group name. "Source Tag Group" as the name of the current Tag group
communicating with the peer, "Size [Bytes]" for the target tag group (the source and target tag
group sizes must match). configure "Connection Type", "RPI [ms]", and "Timeout Value".

TagGroup | EthertetP Tag Device Connection Config I\r\furmalmn

Connecti
Connection/Max: 32

I| Destination Device I Connection Name: ‘ Connection VO Type ‘ Input/Output ‘ Destination Tag Group ‘ Size[Bytes] ‘ Source Tag Group Size[Bytes] ‘ Cennection Type | RPIIms] | Timeout Value

RPIx4 ~

-

Input Only (Tag type) ¥ | input Wui-cast connection ¥ | 50

30 Version 1

(5) Click the "Compile" button on the toolbar to compile. Once compilation succeeds, click the
"Download" button to download the configuration.

(6) After a successful download, click the "Go Online" button on the toolbar to go online. You can
then read and write data in the variable area.

9.4 EtherNet/IP Tag Communication Example

9.4.1 Example Function

A host computer uses Sysmac Gateway software to communicate with the PLC via the EtherNet/IP (EIP)
network, enabling high-speed, large-volume data acquisition and control over Ethernet.

When communicating with Omron controllers, note the following:

A communication connection cannot be established if the data lengths of the tag groups on both sides do
not match. Therefore, when communicating with Omron devices, if tag groups containing the following
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data types are used, ensure that the total data length of the tag group meets the requirements.
Alternatively, the data length can be padded by setting valid bits or adding variables.

(1) BOOL type: In Omron configuration, 1 variable occupies 2 bytes, while in AT, 1 variable occupies
1 byte. (Modifying bit communication is ineffective; the minimum occupancy for a BOOL variable
is 2 bytes.)

(2) DATE type: In Omron configuration, 1 variable occupies 8 bytes, while in AT, 1 variable occupies
4 bytes.

(3) DT type (corresponding to DATA_AND_TIME in Omron): In Omron configuration, 1 variable
occupies 8 bytes, while in AT, 1 variable occupies 4 bytes.

(4) STRING type: For a STRING type with a defined length of *n* bytes: Omron occupies *n* bytes,
while AT occupies *n+1* bytes (AT includes '\O' in the length calculation).

(5) TIME type: In Omron configuration, 1 variable occupies 8 bytes, while in AT, 1 variable occupies
4 bytes.

(6) TOD type (corresponding to TIME_OF_DAY in Omron): In Omron configuration, 1 variable
occupies 8 bytes, while in AT, 1 variable occupies 4 bytes.

Mnacie

e The above methods only ensure that the tag communication connection is established normally;
however, the correctness of data for types (2)/(3)/(5)/(6) cannot be guaranteed.

e When communicating with a STRING type requiring *n* bytes in length, Omron must define a
STRING type with a length of *n+1* bytes. The last byte is used to align with AT's "\O' terminator and does
not participate in communication, so the actual effective length remains *n* bytes.

9.4.2 System Configuration

B Controller: LX-CU430, firmware version LX-CU430-A02_SP1.
B HollySys Software: AutoThink V3.2.3 SP2.
B Omron Software: SYSMAC Gateway 1.7.5.0.

9.4.3 Programming

9.4.3.1 AutoThink Software Configuration

(1) Right-click the "EtherNet1" node and select "Add Protocol". Choose the "EtherNetlP_Tag"
protocol, which enables EIP tag-based communication, as shown in the figure below.
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B2 Program Block
4l Main(PRG) dd e
gl MotionMain(PRG)
------ fﬂ Function Block
...... EE Function E'"PI?.OTOCDL
EID] Hardware Configuration & MODBUSTCP_MASTER
= L CU430(LK-CLU430) -MODBUSTCP_SLAVE
i EtherMeti (ETHEF‘.NET}J -Ethernet Port Free Protocol
ETherNets(ETHERNET) "OPCUA_SERVER
£l COM_1{COM) ‘EtherNetlP_Adapter
N=E EtherCAT Master i~ EtherNetlP_Scanner
- [8 Global Variable
------ ' Network Variable
[]---- Data Tyvpe
&[] Monitor List
@ Interrupt Configuration

------ [+ Online Trace

Add Close |

(2) Add two Word-type variables to the global variable "GV_Group”, with their network public
attributes set as output and input respectively.

MNo. Variable Name | Address ‘ Variable Description | Variable Type | Initial Value Power Fail Safeguard | NetWork Public Enable constant
0001 |pt WORD ;I 0 FALSE ;I Output LI l_
0002  p2 WORD LI 0 FALSE LI Input LI l_

(3) Double-click the EtherNetlP_Tag node, then click the tag registration button to open the tag
registration dialog. Change the input tag group name to RV_LX and associate it with the created

variable p2. Modify the output tag group name to SD_LX and associate it with the created variable
p1. The setup is as shown in the figure below.
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HollySys

F

53 EtherNeti?_Tag
&, Task Configuration
Bl @ TASKI(Task2)
)
Program Block

4l an(PRG)

Al Motionldain (FRG)
Functon Block
Functon

are Configuration
XC_CU430(LX-CU430)

B ov_ e
Tagoroun | e Tagbevce | comecton con | mornaton
Jfea

Register

Retnge All

| Export Eds File

|~ TagGroup

wput | autput | it

herlietP_Tag(Etherliet_Tag)
T

e

COM_1(COM)

EterCAT Master

(8 Global Varabie

[ AxisparaGroup
B ev_trowp
B NetvarDisgGroup
B Table
[B TaskBiagGroup

@ Metwork Variable

[ DataType

19 AddridasKLIB]

13 AXES_GROUP_REFILIE]

13 CONNECT_PV4[LIB]

13 DPSlaveSidDiagStructTypelLB]

13 EP_Wentity_DatafLI5]
EmAxisTypelLIB]
EmCmdTypelLB]
‘GEN_MODE[LIE]

2§ pinfo[LB]
LXCycleComByteshum_e[LIE]

“1§ L odbusComBur_LB]

1§ LXSeraiComBut_{LB]
MC_AXIS_STATE[LIB]
MC_BUFFER_MODE[LIB]
MC_CAMIN_STARTMODE[LIB]
MC_CIRC_MODE[LIB]
MC_CIRC_PATHCHOICE[LIB]
MC_COORD_SYSTEM[LIB]
MC_DIRECTION[LIB]
MC_SOURCE[LIB]
MC_TRANSITION_MODE[LIE]

2 MC_TRIGGER_REFILIE]

12 SFCActonStuCtTypelLIB]

1% SFCStepStruciTypelLB]

(3 SMC_CAN_TABLE[LIE]
'SMC_CURVE_TYPE[LIB]
‘SMC_ERROR[LIB]

SHC_HOWE_WODELLB]
] Monttor List

£ Groupt
~+% Interrupt Configuration
1 Onine Trace

(4)

1

Add*agvar

ar
TagGroup Vartiame Network Publc: TagGroup
B inputTagGroup. v &v_Group
v RV_LX Ic p1 Qutput <sD_1x

Output TagGroup

E

InputOutput TagGroup

Cancel

Import the EDS file of Omron Sysmac Gateway software. The EDS file can be found in the

installation directory of Sysmac Studio software: Sysmac \ Sysmac Studio \ |IODeviceProfiles \
EipConnection \ Eds. In AutoThink, select "Project — Import Device Description File" to import

the EDS file.
[ SBVK_X48024A EIP.edh 2025/6/12 10:42 EDH x4 1K8
() SBVK_X48024A EIP.eds 2022/4/1 12:20 EDS 2t 14 KB
(] SYSMAC-GATEWAY-V101.edh 2025/6/12 10:42 EDH Tzt 1KB
[ SYSMAC-GATEWAY-V101.eds 2022/4/1 12:20 EDS 7i 4KB
# ] SYSMAC-GATEWAY-v201.edh 2025/6/12 10:42 EDH x4 1K8
[ SYSMAC-GATEWAY-V201 .eds 2022/4/1 12:20 EDS Xt 4KB
[ SYSMAC-GATEWAY-V301.edh 2025/6/12 10:42 EDH Szt 1KB
([0 sysmac-GaTEWAY-v201.eds 2022/4/1 12:20 EDS 37f% axel]
(] SYSMAC-GATEWAY-V401.edh 2025/6/12 10:42 EDH Tz 1K8
() SYSMAC-GATEWAY-VA01 eds 2022/4/1 12:20 EDS 7i 4kB

®)

In the target device window, click the "+" button to add the Sysmac Gateway device, and modify

the IP address to match the computer's network card IP, as shown in the figure below.
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TagGroup EtherNetF Tag Device |Cnnnedf'nn(:nnﬁg Information

—EtherNetIP Tag Device ~Device F
Device IF: 0 .0 .0 .0
ot |
Version: I
Vendor Name: |
Device Type: |
ﬁdd X

) DEVICE LIBRARY
HollySys Default EtherletP Adapter(1734_12_6_1_1)
LT-eM03(1734_12_100_1_1)

l]FAddra;s: Im]
| o= |

(6) Add a connection as illustrated in the figure, setting the 1/0 type to Input Only. Configuration can
be done as shown in the figure, ensuring the target tag group length matches the source tag group

length.
TagGroup | EtherhictiP Tag Device  Connection Config |mumamn The Total Tength of The total Tength of
Sysmac Gateway tag groups LX tag groups
e |
‘Connection/Max: 1132 |
Destination Device ‘Connection Name ‘ Connection I0 Type Input’Output Destination Tag Group | Size[Bytes] | Source Tag Group 5ize|‘yta.] ‘ Connection Type RP[ms] Timeout Value
192.168.0.6 SYSMAC Gateway Ve... ¥ t_( Input Only (Tag type) ¥ | Input RV_LX 2 Mutti-cast connection

Add connection | Delete connection |

(7) At this point, the AutoThink project configuration is complete. Compile and download the program
to proceed.
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9.4.3.2 Sysmac Gateway Software Configuration

9.4.3.21 Creating a Sysmac Gateway Network

(1) Double-click "Communication Network" — "EtherNet", then select the computer's network
adapter. Check whether the IP address is in the same subnet as the LX controller. If they are not
in the same subnet, modify the computer's IP address accordingly.

P

JEile @ ke

D Cormmuni cation Network l Communication Network

j_,aEIJJ TagTable Canmund cation Service

Set the communication service details for the SYSMAC Gatewsy.
% Memory

Status: d@ Stop Start Port Properties ¥
o 15 Control Panel
e

Startup: Manusl w

FPort ID: 2
Task tray:[ | Resident in the task tray. Hetwork: Ethernet
Hetwork Port @ futomatically open port at startup
Set the network port zettings.
LA Card: u
For Hetwork  Parameter
— ASTH USE to Gigabit Ethernet Family & v | -
z Ethernet [192 168 0.6] — ASTY USB to Gigabit Ethex Properties
— .
3 5B CJ2 USE Fort Wame: LI 2
Ir: | 192, 165.0.5 B
THCE: Falze

Speed:  100Mbps

MAC: 20:7B:DZ2:29:5E:F4

=

Open

(] Extend the Ethernet ports.

(2) Click "Start" to set the gateway to the Open state, as shown in the figure below.

72



42

w SYSMAC Gateway Console
Eile @ Help

o Corrnunicati on Metwork
=i =4

Communication Hetwork

S‘ELIJJ TagTable

% Mermaory

3 5 Control Panel

Communi cation Service

Set the communication service details for the SYSMAC Gatewsy.

Status: ﬂf Start Stop
Startup: Mammal i
Task tray:[ | Resident in the task tray.
Hetwork Fort
Set the network port zettings.
huto—open  St...

Hetwork  Favameter
[19: &
CJ2 USE Port

bit Ethernet Fami. ..

Manual

[) Extend the Ethernet ports.

Properties

fipen

Cloze

9.4.3.2.2

(1)

Testing Network Status
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HollySys

5

@

L1Eile @ Heh

’ Cornmnuni cation Merwork
Pi 4

éﬁEE.SIJJ TagTable

% Mermary

Control Panel

K2 B 8

9 - By

E Control Panel I

Communic. .. Display Event Log Explicit FinsGateway Memorsy Hetwork
Test Data. .. Messza. .. Setting Moni tor Configur. ..
0 CIP Communications Test
Targat Deviece
Fort 0z : Ethernet [ LA 2 ]
IF hddress 192, 165.0.6 () CEU Unit
[[J Use root path 28152 165.0.6
Zend Message
Request CIA Entry ~
Class 01 Identity | Instance 01 Attribut

Status Area Tag Monitor Troubles. ..

Setting

Options >

Service Code |n1 Get_Attributes_ill

|

Request Data |

|

5000 | oms

Timeout

Receive Data

General Status

Additional Status

hve ms
Min ms
Max ms
pLun]

Receive Data Size 0 Bytes

View gateway information to confirm that the Sysmac Gateway is detected, with both SEND and
RECEIVE statuses displayed as "OK."

()
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&Y CIP Communications Test = *

Target Device

Port 02 : Ethernet [ KlAfd 2 ] K

IF hddress 192 163.0.6 [ CPU Unit Options ¥

[ Use root path 2%192 1680 6

Zend Meszage

Request CI& Entryw s

Class |Ell Tdentity | Instance 01 Attribut
Service Code ||:|1 Get_Attributes_all V|
Request Data | v|

Receive Dlata

General Status 00 (Suecess) b |08 ms

Addi ti1onal Status Min 2.03 ms

Qooo | 2f 00 0c 00 61 06 03 01 00 00 I VA
0oo1 | 3e 0f 10 04 0e 53 53 563 4d 41 R
nooz | 42 20 47 61 74 BB 77 B1 73 C Gateway

Max 2.03 ms

MID Qo000
1 Start 2026/6/12 18:41:53 Start
Send. .. 0K
Receive...0K
Cloze...0K

Completed 2025,/6/12 18:41:53

1/1 Receive Data Size 0 Bytes

9.4.3.2.3 Create Tags

(1) Double-click the "Tag Table" menu, then right-click and select "Add Variable" to open a dialog box.
Create a tag group name, set the data type to WORD, and assign the Network as IN or OUT. The
tag group must align with the LX controller's byte configuration, with the corresponding
relationship as follows:

LX Tag Type |Sysmac Gateway|Tag Type

SD_LX|Output Tag|RV_SG Input Tag

RV_LX|input Tag |SD_SG Output Tag
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HollySys

F

o SYSMAC Gateway Console - B8 X
_1File  @Help
Communication Metwory | Tag Table
; F[Data  |HSave ) Beload the tae table [ Edit
A ame x>
% Mernory
i E Control Panel
DataType WORD
Variable Property Description
o — Name £D £G
me:
_: Bl Extended
Description: Address [auto]
Publicinform Qut
DataType fddress | Metwark Qualifier Retain
Data Type: IWOFID I
Unsigned, 1-word integer
[ Make an array
oK
Name
Variable name.
|&] variable | 2 VarType
n " n " n H H " .
(2) Select "Edit" — "Export" — "Export to Network Configurator CSV File" to export all tag files.
& SYSMAC Gateway Console - o x
JEile  @H=h
Cormmunication Network | Tag Table
Hﬂ S [ Data  |glSave ) Reload the tas table ||-M|
agTahle
= Mo Name o Glipboard Properties 1 x
Memory
in Import | | =
i E Contral Panel Export Expart to Network Gaonfiguratar S5V File ic
Backup | To Cr-Frogrammer Reuse File ataType  WORD
- scription
e Name SD SG
Thitialize E Extended
Address [auto]
Publicinform Qut
Qualifier Retain
Name
Variable name.
|&] variable | 3 VarType

9.4.3.2.4

(1

Network Configurator Configuration

Double-click "Control Panel" - "Network Configurator" to open the Network Configurator software
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and configure the EIP network connection.

“i SYSMAC Gateway Console - =X
|1 Eile @ Help

‘ Communication Metwork | Centrel Panel
.4

qﬁfﬁal'-l-ﬂ TagTable @ E
~—

o[ ¥ Control Panel
b ¢

9 + B Blo%|l8 & @

ammunicati}  Display Event Log Explicit FinsGatewsy Mamory Hetwork JStatus Area Taz Monitor Troubles
v Test i Data.. Mes=a. . Setting Monitor | Configur.. Setting

(2) The Network Configurator software is a utility tool for creating connections and downloading
configurations. The interface is shown in the figure below.

BB Untitled - Network Configurator
Flle Edit View Network Device EDSFile Tools Option Help

BN R IR R E
|felddleev@& Rl&) @sminlalE]
* (0 EtherNet/IP_1 |

BB Hetwork Confiurator
-6} Ether¥et/TF Hardrare
-3 Vendor

& Generic

(= HollySys

() Kevence Corporation

+(E) DRON Corporation =
(8 Onron Microscan Systems Inc.

(3 Devi ceType

- Communi cations Adapter

o Gemevie Device

5 Motor Condition Momitoring Deviee
= Fowsr Supply Deviee
& Progranmable Logie Controllar
5 Safsty Dizerete TA) Device
o4 Safety Laser Scanner
Thermal Condition Monitoring Derice
& Wendor Specific, Machine Vision Smart Camera

Vsage of Device Bandwidth

Tetail

Meszage Code Date Description

Ready LEtherNet/IP TiUnknown  ASIX USB to Gigabit Ethernet Family Adapter  192.168.0.6 100M (3 Off-line @ EIP G-Mode NUM

(3) Add SYSMAC Gateway Rev3 to the EtherNet/IP network as illustrated in the following diagram.
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BB Untitled - Network Configurater - ] X

File Edit View Network Device EDSFile Tools Option Help
|DEd| 22| & i€ S 2R X|[5m
|xgladle+vm|i P& o 86|

— DEth 1]
(3] mrro1

&) m-cseazo w
- (3] mi-EIczoz
3] WR-TINDEC-EIT

192163.2501
Hre1z
W SYSMEL Bateriay

-3 w53z
(=[5 SYSMAC Gateway

E
(o Generic Device
o Motor Condition Meni toring Device
iy Power Supply Device
- Erogranmable Logic Controller
-2y Safety Discrete I/0 Derice
-y Safety Laser Soarmer
-2 Thermal Condition Monitering Device
{8 Onren Miorossan Systens Inc.
{3 DeviceType
Commund cations Adspter
Gemeric Davice

Motor Condition Moni toring Devics

Power Supply Device Uszage of Device Bandwidth

Progranmable Logis Contreller Deteil.

Messege Code Date Description

Wrong Network address. LEtherNet/IP T:Unknown  ASIX USB to Gigabit Ethernet Family Adapter  192.168.0.6 100M @ Off-line @ EIP G-Mode NUM

(4) Add a generic device, the Generic EtherNet/IP Module.

BB Untitled - Network Cn‘nﬁguralnr — O X
File Edit View Network Device EDSFile Tools Option Help

D@ B2 F i 4 8 x|
|fegladlerwBla @& oeny el

() EtherNet/IP_1 |
B Fetwork Configwator

-6} EtherNet/TP Hardware 1 @‘
£, Vendor %
Generio

19216825071 | 192188.250.2
G ]
5 Ssmaic Derice SYSMAL Gateway | Generic Eth

- 5[ OMBDK Generic EtherNet/IF Medule Jat ! a
5, HollySys

5, Keyence Corpovation
=, (MRON Corporation

o Conmunications hdspter
(&) cTtw-Erp2t

=

- [E] CTIH-EIP21 (CT2)
o8] Rev 2
o] Rew &

£ (5] cT1w-ETP21 (HT)
Lo[E] Rev 2
o[ Rer 3

- [5) cyeB-EIP21

&) Rev 2

E] Rev 3 Usage of Device Bandnidth

-] crarerrey Datail..

Message Code Date Deseription

Wrong Network address. L:EtherNet/IP T:Unknown ASIX USB to Gigabit Ethernet Family Adapter  192.168.0.6 100M D Off-line @ EIP G-Mode NUM

(5) Modify the IP addresses. For the SYSMAC Gateway software, change it to the computer's IP
address. For the Generic EtherNet/IP Module, change it to the LX-CU430 controller's IP address.
The method for modifying the IP addresses is as follows:
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L
5

() EtherNet/IP_1

stwork Configrrator

2
B EtherNet/IP Hardware B
-5 Vendor %
(8, Generio
) 4% Generiz Device
[Z] Generic EtherNet/TF Module

] OMBOX Generie EtherWet/IF Module

HollySvs Monitor...
-, Keyence Corporation
=]

192 1RA 2512
Parameter 4

MEON Corporation Reset
s Comnuni sations Adapter

CTIW—ETEZL

Maintenance Information...

i g Rev 1 Register to other Device 3
E] Rer 2
oI5] e 3 External Data ’
[ CT1w-EIP21(CT2)
[E] Rev 2 % cut
LE Rer 3 & Co
%) CT1w-ETEZ1 (HT) =opy
: g Rer 2 X Delete
i [5] Rev 3 :
5] Com-grres |  change Node Address...
T8 e 2 Change Device Comment...
LB e 3 Usage of
5l crmrmezn petain| £ Edit /O Commert..

Synchronize [dentity

Change Device Type...

Messaze Code Date Description

& Property...

(6) Import the tags for the SYSMAC Gateway by loading the tags exported in section Create Tags
into the SYSMAC Gateway. The operation steps are shown in the figure below.

B Untitled - Network Configurato Edit Device Parameters : 192.168,0.6 SYSMAC Gateway X u]
File Edit View Network Device EDSFile Tools Option Help A [ connections L
DMl 22|y | | <8 & Bm x|
In - Consume Out - Produce
alaa |@| &= & 2 .Y
* () EtherNet/IP_1 Name Over... Size  Bit ID Min. RPI Max. RPI  Def. RPI
B Fetwork Configurator — " | | 3
=} EtherHet/IP Hardware ﬂ
{8, Vendor %
{8 Generio
; 19216806 | 1921680250
" G I
55 Gererio Derioe SYSMAC Gateway | Gereric Eth
~(5] Generio EtherFet/IF Module
«/%] OMEON Generie EtherHet/IF Module —
Hollysys

Keyence Corporation
MRON Corporation
)i Communi cations Adapter
(8] crw-Ereet
[E] Rev 1
[E] Rev 2
Rev 3
(8] CTw-ETF21 (C]2)
Rev 2
Rev 3
[=] @ CJ1W-EIFZL (HT)
Rev 2
[E] Rev 3
(8] cJep-ETP2L
[E] Rev 2
T Rev 3 Usage of Device Bundwidth

Ej CIPM-ETEZ1 Detail

Message Code Date Description

New. Edit. Delete Expand All Collapse All

Edit Tags.. Delete all of unused Tag Sets | Usage Count : 0/384 Import To/From File
Export to File...
—== i Import from File.. |
Ready LEther]

: M

(7) Create output tags for the LX-CU430 controller. Since the input/output tags of the LX-CU430
controller have already been downloaded to the controller via AT, only the output tags need to be
created here. The purpose is to associate the input tags with them in the SYSMAC Gateway
connections. The method for creating the LX-CU430 controller's output tags is shown in the figure
below.
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HollySys

B8 Untitled - Network Configurator Edit Device Parameters x

Fle Edit View Network Device EDSFle Tools Option Help
|DSE/ 28| & a2 teex|FRusmnn | Mo
g % o >V | @& ‘ 3| |
IR 1R B xR 2) | @E@ 8 & Chassis : | Generic EtherNet/IP Medule Chassis -
= @
B3 Hetwork Confi qurator
=88 EtherNet/IP Mardware m
(3 Vendor Slot Product Name Type : Input Only “
Generie :
00 Generic EtherNet/IP)
. i i 192168.06 192 168.0.250
5 Generio Derioe SYSMAC Gateway | Gereric Eth 2

~[Z] Generic EtherNet/IF Module
«[Z] OMBON Generic EtherWet/IP Module [
H 1 Edit Variable X

g; HollyBys

Configuration | Edit Module Parameters X

Hame Dut/In Size

5 Keyence Corporation
=) (MEOW Covporation
& Conmurd sations Adapter
=-[8) cyiw-ETP21

(5] Rev 1

%] Rev 2

[&] Rev 3

[E] Bev 2
(5] Rev 3
(5] cruw-gez1 (ar) ‘ (

w3 Rev 2
wo[B] Rev 3
=-[%) cyes-grez1
v [5] Rev 2
v 5] Rev 3

CTEM-ETF21 Detail ‘ [

Edit. Delete

0K Caneel

Vsage of Device Bandeidth

Message Code Date Description

Ready LEtherNet/IP  T:Unknown ASIX USB to Gigabit Ethernet Family Adapter  192.168.0.6 100M @ Off-line @ EIP G-Mode NUM

9.4.3.2.5 Create Connection

(1) Double-click the "SYSMAC Gateway" node and click "Connection" to establish a link.

B Untitled - Network Configurator Edit Device Parameters : 192.168.0.6 SYSMAC Gateway

Fle Edit View MNetwork Device EDSFile Tools Option Help

D@22 |& 4w %w < S &% — o

|X@ Gale*sV |0« P &) S8 86 e
F

(€] 1Bl Plisaie 3

B} ¥etwork Contigurator r
=8 EtherNet/IP Nerdrere
{8 vendor
(3 Generie
g Generic Deviee
[H] Gemeric EtherWet/TF Module
“[5] OMRON Generic EtherNet/TF Module

éj HollySys

92.168.0.250
Generic Eth,

192168.0.6
SYSMAC Gateway

= Kevence Corporation
= OMEON Corperation o384
B i A Cots (0,07:0 R 0778}
B Rev 1 Register Device List
g Rev 2 Product Name 192.168.0.6 SYSMAC Gateway Varia.. Target Variable
Rev 3
&) ci-ETRRL (C]2)
[E] Bev 2
w3 Rev 3
-[&) cu-grez1 (v
5] Rev 2
] Rev 3
CTZB-ETEZ1
[E] kev 2
[&] Rev 3
8] crau-grezt Detail

Usage of Device Bandvidth

Messege Code Date Description

Change Targst Node ID... To/From File

New... Edit... Delete

LiEtherNe

(2) Associate tags. Map the input tags of the SYSMAC Gateway to the output tags of the LX-CU430
controller.

Ready
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HollySys

—

B Untitled - Network Configurator

File

Edit

View Network Device ED

| D

FH 22|

| e

evice Parameters : 1

Connections  Tag Sets

Unregister Device List

X

192.168.0.250 Generic EtherNet/IP Module Edit Connection

||;;x #

B} Fetwork Configurator
-6} EtherHet/TP Hardware
]

{3 vendor
-3 Genexic
) Generio Device
(] Generic EtherNet/TF }
(3] OMRON Generic EtherHy

Product Name

Elesss configurs the Tag St sach of
Connestion I/0 Type  Slat 00
Originator Device

Hode Address 192.168.0.6
Comment ©  SYSMAC Gatewsy

Input Tag Set

dit Tag Set:

5 HollySys
3 Kevence Corperation
3 (MEOY Corperation
“ g Communications Adapter
=-#) criw-zreet

Count :

0/384
(©:0,T: 0, R: 0/768)

Register Device List

Connection’
Type

Input Only

Malti-cast eennection

It will add a connection configuration to originator device

eriginator device and target
Target Device
Hode Address
Conment

Dutput Tag Se

192. 168. 0. 250
Generic EtherNet/IF

t

SD_LX — [2Eyte]

Dutput Tag Set ;1o oo

[E] Rev 1
[Z] Rev 2

[&] Rev 3

Product Name
& 192.168.0.250 (#250) Ge...

- [5] cruw-zrrz1 (c72)
5] Rev 2
5] Rev 3
=] @ CJI¥-EIP21 (N])
[Z] Rev 2
] Rev 3
-[E] cep-zreet
[E] Rev 2
(B Rev 3
- @j CIZM-EIP21

Message Code

Date

192.168.0.6 SYSMAC Gateway Varia...

Targst Var

Hide Detail

Detail Parameter

Packet Interval 500 ¢

Timeeut ¥alue : Facket Interval

Connection Structure

Tnput Taz Se

ConneStioh point to Point comnection
Type

1.0 - 10000.0

(REI) x 4 Connection Name

t

#P 192.168.0.6 SYSHAC Gateway

*

New...

9.4.3.2.6

(1)

BB Untitled - Network Configurator

File

Edit View Network Device EDSFle Tools

'n

M BE | s e | E

EXEE IR

Edit... Delete

Option] Help

Edit Configuration File

Edit All...

Change Target Nod

Download Network Configuration

Select the Interface and choose the Ethernet I/F mode.

CJ2 USB/Serial Port

B Betwork Configurator
(&} EtherNet/TP Hardware

{8, Vendor
@, Generic
Bl g Generic Tevice
5] Generic EtherNet/IP Module
- 5] MNROY Generic EtherNet/IP Module
HollySys
Keyence Corporation
OMRON Corporation
5 (% Commumi cations Adapter
- [§] CTIW-ETF21
] Rew 1
%) Rev 2
5] Bev 3
(8] cri-grpe1 (cie)
(5] Rev 2

iou|5] Rer 3

=-(§) cT1w-ETP21 (HT)
fo[Z] Rer 2
L[] Rer 3

- [§] CT2B-ETF21
Lo[E] Rev 2
o] Rev 3

[5] cTen-greer

Setup Monitor Refresh Timer

Install Plugin Module

Install Interface Module

NJ/NX Series USB Port

Ethernet -> C5/CJ1 ETN-EIP Unit I/F
NJ/NX/NY Series Ethernet Direct |/F

CS/CJ1 Serial Port -» EIP Unit I/F

Update Parameter automatically, when Configuration was changed

Update Device Status automatically, when it was connected on Network

Usage of Device Bandwidth

Detail

Message Code

Date

Deseription

()

LEtherNet/IP  T:Unknown

ASIX USB to Gigabit Ethernet Family Adapter
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88 Unitied - Network Configurator

Fle Edit View Network Device EDSFile Tools Option Help

Dea(ap winsew & @
EE] DR

x

B} Hetwork Confi gurator
-} EtherNet/TF Hardrare
(3 Yendor
=} Generic
i Generic Deviee
+-[5] Generic EtherNet/IP Module
-[Z) OMBON Generio EtherFet/IF Module
() HollySys
5 Keyence Corporation
=) (MEOH Corporation
gy Communications Adspter
-8 cuw-zrreet
[&] Rev 1
B Rev 2
- [B] Rev 3
=-[4) criw-zree1 )
[E] Rev 2

ev
=[] CTLR-ETFZ21 (KT}
[&] Rev 2
[&] Bev 3
=-[Z] cres-zrpel
w[3] Rev 2
- [E] Rev 3
Ej CTZW-EIF21

LT
o, e

|28 |

() EtherNet/IP 1

19216806 1592168.0. 260

SYSMAC Gateway  Generic Eth

a1 1

Select Interface x

Select Interface Card

lmx USE to Gigabit Ethernet Fanily Adapter [192 vl

=

Vsage of Device Bandvidth

Detail

Message Code Date

Dascription

Ready

®)

(4)

LEtherNet/IP T:Unknown  ASIX USB to Gigabit Ethernet Family Adapter  192.168.0.6 100M ) Off-line @ EIP G-Mode NUM

After clicking "OK", the SYSMAC Gateway will be automatically scanned. If an Omron controller

is present in the network, it will also be detected automatically.

Select Connect Metwork Port >

Select a network

Eraowse

port that wou wonld like to

B cr 2

P 192.168.0. 6 SYSMAC Gateway

Device Information

Vendor ID :
Derice Type

Befresh

Froduct Name
Revizion

Option. .

Cancel

Right-click on the "SYSMAC Gateway", select "Parameter” — "Download" to transfer the
connection and tag configurations.
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HollySys

BB Untitled - Network Configurater m]
File Edit View Network Device ED§Fle Tools Option Help
|DEE 28| & aies ¢ S saaX| %
|xplaaléesyD &R LS 8ls
x @ et ,1\
B3 Hetwork Confizurator
=58 EtherNet/IP Nardrare
(3 Vendor %
(8 Generio
)iy Generic Device
[E] Generic EtherHet/IF Module Parameter
3] OMROW Generic EtherNet/IF Module
HollySys 2 Monitol
Keyence Corporation 4 Open...
QDY Corporation Basa 4 Save as...
2] Communications Adapter R .
=-(5] criw-zIret M & Uoload
5] Rev 1 2 5 o
] Rev 2 Register to other Device
) Ver
&) fer 5 External Data ’
- (8] cIw-E1F21 (CJ2)
Brer 2 b o
B Rev s o
=[] CTiw-EIP21 (T 3 Copy
] R 2 % Delete
(8] Rev 3
-2 Cre-areet Change Node Address.
(5] Rev 2 Change Device Comment...
B Rer 3 Vsage of
E%ﬂ CIZM-EIF21 T = Edit 1/O Comment.
Synchronize Identity
Mazzaze Code Dats Description Change Device Type...
& Property...
192.168.0.6 100M @ On-line @ EIP G-Mode NUM

Download Parameters to Device

9.4.3.2.7

LEtherNet/IP  T:EtherNet/IP  ASIX USB to Giaabit Ethernet Family Adapter

Diagnostics

(1) Right-click on "SYSMAC Gateway" and select "Monitor" to view diagnostic information for the
connected target device.

BB Untitled - Netwark Configurator - ] X
File Edit View Network Device EDSFile Tools Option Help
DESH 28| i< S x| %% |
sglddlerwo|z PR omiaalE
x @ EtherNet/IP 1|
) Fetwork Configurator
£} EtherHet/TP Hardware
{3 vendor @
(&) Generic
i Generic Device 192.168.0.250
+-[5] Generie EtherNet/IF Module T »
- (%] OMBON Generic EtherFet/TP Module a
5} Keyenes Covpovation ﬂ
=) (NEOK Corporation Reset
“ (3 Communiations Adapter
=-(%] criw-eTPe: Maintenance Information...
[E] Rev 1
] Rer 2 Register to other Device >
External Data 4
& Cut
Copy
¥ Delete
=-E] 2 Change Node Address...
5] Rev 2 )
v 3 e of A Change Device Comment...
5] crom-sreas Detail 52 £dit 1/0 Comment...
ynchronize dentity
<
Message Code Date Deseription Change Device Type.
Enscio200 2025/06/13 08:44:26  Download of device parameter
£ Property...
LEtherNet/IP  T:EtherNet/IP  ASIX USB to Gigabit Ethernet Family Adapter  192.168.0.6 100M @ On-line @ EIP G-Mode NUM

vionitor Device

(2) Blue indicates normal communication status. Connection status and tag status can both be
checked in the diagnostic interface.

83



| e

| Monitor Device
Status 1 Status 2 Connection Tag Status

Unit Status
Unit Error
1 Metwork Error
Unit Memory Error
Status Area Layout Error
@ Tag Data Link
Enable User Specified Area

Metwork Status
Comparison Error
Tag Data Link Error
Invalid Parameter
IO Refresh Error
Tag Database Error

B All Tag Data Link
B Tag Data Link

Target Mode Status

@ 250

Close
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Maonitor Device >

Status 1 Status 2 Connection Tag Status

Mame InfOut Status
=RV SG Input Ok
¥=1SD 5G Output Ok
Update
Clase
9.4.3.2.8 Data Read/Write

(1) Open the SYSMAC Gateway Console software, double-click the "Control Panel" menu, and the
"Connection Settings" dialog box will pop up. Select the computer's network adapter and

85



| s Rk

SYSMAC Gateway, then verify the IP address.

@ SYSMAC Gateway Console _=mx
|JEle @ Help
Q Communication Network | Control Fanel

T i © @ o + B B 8 9| @

Communi o Display Event Log Explicit FinsGateway  Memory Fetwork  Status Are
Mermary Test Data Messa Setting Moniter  Configur Setting

Tag Monitor Jroubles

Control Panel

Tag Monitor

Monitor  Edit  View

Qe ‘ > U ‘ Connection Settings

Connection Method

Type Ethernet ~ UCHIE

Hstwoxk Fort
|lo2 : [ 19216806 1 - LIAR 2 )

Target

Model l SYSMAC Gatewax Vl

IF Address 197 188 0 B

() Route Fath:2%132. 165.0. 641%0
| EtherMetaP
Hame

Modsl: |

Connection Methad:None | Idling | Last Read Date&Time: | Read Time:0 ms | Counter:0 | Encoding:GB2312

(2) The software will automatically scan the tags already created in the SYSMAC Gateway software.

If the scanned tags do not match the created tags, save the created tags under the "Tag Table"
tab. If the tags are correct, click "OK" to proceed.
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@ SYSMAC Gateway Consale

|JEile @ Help

Control Fanel
_ _ _—

Cormmunicati on Metwork

E;im TazTable 9 ﬂ H .J\,_

i Communic. . Display Event Log  Explicit Fing
Gl Test Data. .. Messa. .. Set Select the tag te meniter, and click O

Control Panel f . j
ﬁ E Tag Monitor - Connectil

Model SYSMAC Gateway

Monitor  Edit  View| TazList
i@ s 3 u g | RINme Data Type
Frasmame i | B¢ WORD
LB 5D S WORD.

Connection Method:Ethe
=\ Selact ALl

Unselect A1l

(3) Click the =% icon , Read Tag in 1s intervals (as shown in the figure below) to read data every 1

second.

E Tag Monitor - Connection target : (SYSMAC Gateway)

Monitor  Edit  View

e (s(®) |9« |EE16 2 A V@

IRV 56 { WCRD
SD_3G WORD

| Connection Method:Ethernet(192.168.0.6) UCMM | Idling | Last Read Date&Time: | Read Time:0 ms | Counter:0 |

L=

(4) In the Tag Monitor software, enter a value (e.g., 10) in the SD_SG output tag, enter a value (e.g.,
20) in the SD_LX variable P1 (output tag in AT) for verification.
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EtherNetlP Tag(EtherNetIP Tag) [o @ [=]
TagGroup | EtherNetlP Tag Device | Connection Config | Information | A
Register
Regeier | Removes | Export Eds Rl |
-~ TagGroup
input  Output | input/Output Tag(
TagGroup Name | VarGroup VarName Size(Bytes) Bit Length Instance D Output criical error Comment
F o shix 2 Auta
: ‘GV_Group_Output_Out GV_Group pl 2 16 Clear

No. Variable Name Address Variable Description

Variable Type

Tag Menitor - Connection target : (SYSMAC Gateway)

Monitor  Edit  View

iR | % ou |9 | 16 2 |4

| Data Type

e(in
20
100...

Connection Method:Ethernet{192.168.0.6) UCMM | Reading the data. | Last Read DateTime:2025/6/13 10:04:09

9.5 Fault Diagnosis

EtherNet/IP_Tag Hardware Configuration includes diagnostic information for connections, which can be

viewed online.

TagGmup| EtherMetlP Tag Devioe] Connection Config Diagnostic Information | Information

No. ‘ ‘ariable Name ‘ Address | “ariable Description “ariable Type

Initial Value

Power Fail Safeguard

0001 | AT_EtherMetlPTagé_Connect!State %5B202608

Diagnosis of the connection status for... | SINT

The diagnostic descriptions are as follows:

1]

FALSE

Diagnostic Variable DIECTEE | s e o] Processing Method
value Values
Normal, no
1 diagnostic -
messages
0 Initial state -
W In the device tree on the right side of the AT
Controller system software, de_Iete any communication protocols
3 memory i or slave devices that have been configured but
ry is .
insufficient are not currently in use.
AT_EtherNetlPTagN_ConnectNState m Contact the supplier to replace the controller
model.
m Predefined connection: Re-export the EDS
Connection file of the target device and import it into the
parameter error, device library. Delete the old device, then re-
-4 adapter device add the device. After performing a full
rejected the compilation and download, check the
connection connection status again.

m Confirm the connection parameters:
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O Verify that the target tag group name and
byte size on the input side are consistent with
the tag name and T->O byte size on the output
side.

O Verify that the transmission type on the
output side is set to Input Only.

m Power cycle the target device and check the
connection status again.

m Confirm whether the target device's IP
address is valid.

W If the above measures are ineffective,
contact the equipment manufacturer.

Adapter device IP
address is invalid

Check IP input: In the device tree on the right
side of the AT software, click on the "Target
Device" page under EtherNetIP_Tag, and
check whether the configured IP address is an
invalid IP such as 255.255.255.255.

Adapter device
connection timeout

m Check the target device IP address: Click on
the "Target Device" page under
EtherNetlP_Tag and verify whether the
configured IP address matches the actual IP
address of the physical device.

m Network connection: Check whether the
network connection between the controller and
the target device is normal. Use the ping
command to test connectivity.

m Check whether the controller module and
the target device are in normal working
condition.

m Check the configuration of switches or
routers in the topology. Replace with an
unmanaged switch and try again.

m Use a network scanning tool to check
whether the TCP/UDP port (default: 44818) of
the target device is open.

m Power cycle the controller and check
whether the target device comes back online.
W Adjust the RPI or timeout settings of the
current connection. Increase the RPI time or
the timeout multiplier (default *4) to a larger
value.

m Test by modifying the connection type of the
current connection (test point-to-point and
multicast separately).

B In the AT engineering menu, select "Full
Compilation" to re-download the user project,
and check whether the target device comes
back online.

m Reduce the connection scale on the
controller side. Remove other functioning
connections and retain only the current
connection for testing.

W If the above measures are ineffective,
contact the equipment manufacturer.

-8

Internal error

Continuously observe whether the fault

automatically recovers. If it does not:

m Perform a full compilation of the project and
then download it again.

m Check whether the controller's own IP
settings are correct.
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W If the above measures are ineffective,
please contact the equipment manufacturer.
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Chapter 10 DeviceNet Network Communication

10.1 Network Overview

10.1.1 Introduction

LX-CM006/ LX-CM106 is a DeviceNet master station protocol module that communicates with other
DeviceNet slave devices (slave stations, instruments, sensors, etc.) on site through the CAN interface. It
supports up to 63 slave stations and supports Poll services.

LX-CMO0O05 is a DeviceNet slave station protocol module that communicates with the DeviceNet master
station through the CAN interface.

10.1.2 Network Characteristics

B Based on the Controller Area Network (CAN), it follows the physical layer and data link layer specified
by the CAN protocol, and the application layer protocol uses the Common Industrial Protocol (CIP).

B There can be up to 64 nodes in a single network, with a range of node address (called MAC IDs in
DeviceNet) from 0 to 63.

B |t supports point-to-point, multi-master or master/slave communication.
B |t supports four data transmission methods: bit-strobed, polling, status change and periodic.

B Aterminal resistor (120 ohms, 1/4 W) is required.

10.2 Network Topology

The DeviceNet network topology is very flexible and can support trunk-branch topology, tree topology,
daisy chain topology, etc., or a combination of them.

The figure below shows the DeviceNet composite network structure. In actual application, attention must
be paid to the selection of relevant components and the length limitations of communication cables.
Reasonable network planning must be carried out in strict accordance with the requirements of the table in
the figure.
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DeviceNet master station module
LX-CMO06 125Kbps 250Kbps 500Kbps
A<500m A<250 m As<100 m
IB<156 m IB<78 m ZB<39m
Branch cable B1 .
DeviceNet T-type branch joint Trunk cable A
i ]

Terminal resistor

Multi-interface
junction box

Branch cable B2

Branch cable B3

Node

Branch cable B4

Branch cable BS

Node I | Node

anch cable BB\/ V

orl

Terminal resistor

Branch cable Bx

Branch cable B6 Branch cable B9

>| Node‘

Branch cable BY

| Node |

DeviceNet slave station module
LX-CM005
(Maximum total number of nodes: 64)

Node || Node || Node |

Requirements for communication cables:

Cable Model |Specifications Communication Distance
Power cable
specifications: \When the rate is 125 Kbps, the maximum network distance is 500 meters.
3082A trunk 22AWG(0.34mm?2) \When the rate is 250 Kbps, the maximum network distance is 250 meters.
cable Data cable At the highest rate of 500 Kbps, the maximum network distance can reach
specifications: 100 meters.
24AWG(0.22mm?)
Power cable The maximum distance of a single branch cable is 6 meters.
. ) When the rate is 125 Kbps, the maximum cumulative distance of all branch
3084A branch ?‘éi%v'fﬁ?ﬁ'%"ssrama cables is 156 meters.
) When the rate is 250 Kbps, the maximum cumulative distance of all branch
cable Data cable bles is 78
specifications: When th tm('etesrcs)'o Kbps, th i lative dist f all branch
18AWG(0.83mm?) en the rate is ps, the maximum cumulative distance of all branc
cables is 39 meters.
10.3 Configuration

10.3.1

Taking LX-CM1

10.3.1.1

B Method |

(1)

Configuring DeviceNet Master Station

06 as an example.

Adding LX-CM106 module

Right-click the EtherCAT Master node and select Scan Slave Station.
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EID] Hardware Configuration
EIB] Lx_CUSOMLK-CUS00)
i EtherNet1(ETHERMNET}
EtherNet2(ETHERNET}

et B ] Select, and right click
EEI----B Global Warnable
------ ' Metwork WVariable E‘thEl’CAT Graph
&-Ep Data Type Add Slave Station 2. Sel
Eﬂ"" Monitor List _ e e ect
------ @ Interrupt Configuration
------ [+ Online Trace Reset EtherCAT Master
Copy
Paste
Export
Import
Disable

The Scan Slave Station dialog box is displayed as shown in the figure.
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Scan Slave ot

Scan Slave for EtherCAT Master

| Start Scan | Cancel

(2) Select "Start Scan" and enter the controller username and password. After the scan is completed,
the "EtherCAT Master Topology" dialog box will pop up. Under the EtherCAT Master node, the
LX-CM106 module is scanned. Select the "Add" button, and the module along with the DeviceNet
master station will be displayed under the EtherCAT Master node.
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EtherCAT Master Topology

Slave aliasl

5 EtherCAT Master

Set slave alias

Compare Merge |

Device name

Add

- - LX-CM106(DeviceNet Master Communications Module)[(0Ox 1)(HollySys)]

Cancel |
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B Method Il

|_:_|L:L:| Hardware Configuration
EED L¥_CUS00(L¥-CUS00)

EtherMet1 (ETHERMET)
EtherMet2(ETHERMET)
COM_1{COM})
EtherCAT Master

------- DeviceMet_Master{DeviceNet Master)

(1) Right-click the EtherCAT Master node and select Add Slave Station.

- Global Variable
------ ﬂ Metwaork Variable
H-[=p Data Type

&[] Monitor List
]

------ [ Online Trace

------ @: Interrupt Configuration

Em Hardware Configuration
ED] LX¥_CUS00{LX-CUSDO)

; EtherMet1 (ETHERMNET)
EtherNet2(ETHERMNET)
COM_1(COM}

EtherCAT Graph

Add Slave Station
Scan Slave Station
Reset EtherCAT Master

Copy
Paste

Export
Import

Disable

The Add Slave Station dialog box is displayed as shown in the figure.
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Add slave station

X

endor Hame: AllVendor

[~ Detta Electronics, Inc. ~
L::_I---Hl:llr'_.rS'_.rs

Servo Drive

=1 CM

LX-CHM001 (2-Channel R3232 Serial Port Communications Module)(0x00
LX-CHMD02(2-Channel R3232 Serial Port DBS Communications Module)(l
LX-CHMD03(2-Channel R3485 Serial Port Communications Module)(0x00
LX-CHMD04(2-Channel R3485 Serial Port DBS Communications Module)(l
LX-CHMD0S(DeviceMet Slave Communications Module(0x00000001}
LX-CHMD08(DeviceMet Master Communications Module(0x=00000002)
LX-CHMDO7({CANopen Master Communications Moduley(0x00000001)
LX-CHM00%(Profibus Decentralized Periphery Master)(0=00000001)
LX-CHM020({EtherCAT Slave Communication Module, Primary j(0x000000
LHX-CHMD20({EtherCAT Slave Communication Module, Secondary j(0x000
LX-CMDZ2Z2(PROFINET Master Communications Modulej(0x=00000001)

& Lx-CM106(Enhanced DeviceNet Master Communications Module i 0x00
[+1-- 1 TIM

£

| Show All'Version

Batch Add ‘ Add Cloze

Select LX-CM106, click the Add button, the EtherCAT Master node displays modules and the
DeviceNet master station.

)

|_:_|L:L:| Hardware Configuration
[ ED L¥_CUS00{LX-CUSD0)
- EtherMet1 (ETHERMET)
- EtherMet2(ETHERMET)
COM_1{COM})
EtherCAT Master

ke

=

DeviceMet_Master{DeviceNet Master)

10.3.1.2 Configuring DeviceNet Master Station

Double-click the added DeviceNet_Master module tree node to configure the master station parameters.

The configuration interface includes DeviceNet Master Station Configuration, DeviceNet I/0O Mapping and
Information. as shown in the figure:
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DeviceMet Master Station Configuration l DeviceMet /O mapping | Information

Config Module Start Offset

WAC ID- I—:|63 5 Input Area Start Offset(%IB) 100

Input Area Size(Byte) 12
Baudrate: 125K -
Output Area Start Offzet(%0B) 0

I0-Cycle Timeims): 100 £| Output Area Size(Byte) 12
Watchdog Time: L El

Net Power Config

|_ Maintain input of slave after power failure

|— The =station will auto work after the power
failure is restored

B Information description for the 'DeviceNet Master Station Configuration tab:

o  Configuration: The master station MAC ID, Baud Rate, and 10-Cycle Time (ms) can be modified.

Configuration Functl_on_ Parameter Configuration Description
Parameters Description Range
MAC ID ID identification 0~63 Each node in the DN network must be assigned with a

unique ID identification
Configure baud rate based on end-to-end network

Set communication 125K distance
Baud Rate rate 250K 500 m, baud rate 125 Kbp/s
500K 250 m, baud rate 250 Kbp/s

100 m, baud rate 500 Kbp/s

Communication cycle
time
Watchdog time 0~100000 Not used, no configuration required

I0-cycle time (ms) 1~65535 Default values used when adding slave stations

o Net Power Config (configuration not available for LX-CM006)

o Maintain input of slave after power failure: Unchecked by default. If checked, slave inputs will
be retained in case of network power failure.

o The station will auto work after the power failure is restored: Unchecked by default. If checked,
the master station will automatically resume operation upon network power recovery.

o  Module Start Offset

o Input Area Start Offset (%IB): In offine mode, the starting address of the DeviceNet I/O
mapping input channels can be modified.

o Input Area Size (Byte): The number of bytes in the input area.

o  Output Area Start Offset (%QB): In offline mode, the starting address of the DeviceNet I/O
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mapping output channels can be modified.
o  Output Area Size (Byte): The number of bytes in the output area.

B The diagnostic information of the master station status reported in the "DeviceNet 1/O Mapping" is
shown in the figure below. For detailed instructions, please refer to the DeviceNet master module

diagnostic.

(s
DeviceMet Master Station Configuration DeviceNet /O mapping ]Information
Channel Number | Channel Name | GroupName Channel Type Channel Address. Channel Description
5] Inputs.
: 1 Error_7 = USINT %IB0
2 DiagFlag_7 . BOOL %IK1.0
3 NetPowerFault_7 = BOOL %11
4 CommStatusNode0_15_7 . UINT %2
5 CommStatusNode16_31_7 UINT AT
6 CommStatusNode32_47_7 - UINT %IWE
7 CommSiatusNodedd_83_7 - UINT S
Outputs

B The Information interface displays the product information of the current master station module.

DeviceMet Master Station Configuration | DeviceMet I/Q mapping  Information

ProductN ame:l DeviceMet Master

Type: | DeviceMet Node

Description: | The configuration file of slave station is: Hollysys_DeviceNet_Master.xml

10.3.1.3 Adding DeviceNet_Slave station

(1) Right-click the DeviceNet_Master node and select the Add command.
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E- L:L:| Hardware Configuration
=- m LX-CUSDO{LX-CUS00)

o EtherMet1 (ETHERMNET)

- EtherNet2{ETHERNET)

- COM_1{COM)

E-Hi EtherCAT Master

=- m L¥_CMOOS(1001: LX-CMO0E)
------ m DeviceMet_Master{DeviceMet Master)

=B Global Variable Open
----- [2) AxisParaGroup
----- 2 6v_Group Fename
----- [2) Table Delete
----- [2) TaskDiagGroup

[—]@‘ Data Type Add

----- “13 DPSlaveStdDiagStructType[LIB]
----- “1% EIP_ldentity_Diata[LIB]

----- EmAxisParalD{LIB]
EmAxisType[LIE]

Insert Slave Station

Parameter Adjustment

The Add Slave Station dialog box is displayed.

Add slave station »

Wendor Mame: | AllVendor j

[El- DEVICE LIBRARY
(- ETHERCAT SLAVE STATION MODULE
El HollySys
E-cM
=
HoltySys LX-CHMO0S(0=00000001)

Batch &ddd | Aol Close

(2) Select the required slave module and click the Add button. If there are multiple slave stations,
add multiple times and select the corresponding DeviceNet slave station.
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= |__:L:| Hardware Configuration
=B E]] LX-CUS00(LX-CUS00)

o EtherMet1(ETHERMNET}

----- EtherMet2(ETHERMNET}

- COM_1(COM)

=[] EtherCAT Master

=- D] LX¥_CMO0S(1 001 L¢{-CM0D0E )
B- D:l DeviceMet_Master{DeviceNet Master)

s D] HollySy= LX_CMOO0S(HollySys LX-CMO05)

(3) Double-click the added HollySys LX CMO005 module tree node, and the configuration interface
is displayed.
DeviceMet-Node l DeviceMet I/O mapping ] Information
Basic Parameters Polled
MAC I0: 0 _| [v Produced [v Consumed
Cycle-Time: 100 _I ms Bit-Strobed
u u
Startup Checking
[~ Check Vendor-ID Change of State / Cyclic
[~ Check Device Type o
[ Check Product Code = ‘g
[~ Check Major Revizion
100 =
Module Start Offset 0 _IZI
Input Area Start Offset(%I8) 12
I
Input Area Size(Byte) Ta5
16 =
Output Area Start Offset(%0B) |12
Output Area Size(Byte) 7 1 _|:|

The configuration interface includes DeviceNet Node, DeviceNet I/O Mapping and Information.

o Inthe DeviceNet Node tab, the slave station MAC ID and Cycle Time can be modified.

Configuration . o Parameter . . o
Parameters Function Description Range Configuration Description
MAC ID Slave station ID identification  |0~63 .Each' §Iav.e station is assigned a unique ID
identification
Cycle Time Polling cycle 1~65535 Poll service polling cycle
Whether to check supplier ID, ' Whether to check the syppller ID, defwce type,
Startup check device type, product code, and Mul@lple proc.juct code, and version number of the s'lave
) ’ ’ choice station. When these options are checked, if they do
version number ; .
not match, the slave station cannot go online.
. Production Configure network model: producer
Polling - -
Consumption Configure network model: consumer
bit-strobed Not support
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Status
change/cycle Not support
change

In offline mode, the starting
Input Area Start  [address of the DeviceNet I/O

Offset (%IB) mapping input channels can be
modified.

Input Area Size  [The number of bytes in the

(Byte) input area.

In offline mode, the starting
Output Area Start |address of the DeviceNet I/0
Offset (%QB) mapping output channels can

be modified.
Output Area Size |The number of bytes in the
(Byte) output area.

o The DeviceNet I/O Mapping interface includes input/output data, polling information, bit-strobed
information, status change information, and cycle information. Among them, the information in red
(bit-strobed information, status change information and cycle information) is not supported yet.

DeviceMet-Node DeviceMet l/O mapping Informationl

Channel Number Channel Name | Channel Type Channel Address ‘ Channel Descrip
I_.TJ Inputs
i—- - 1 MacState_8 USINT %IB12
- 2 DiagFlag_8 USINT %1813
DutPuts
8 e
i--I:TJ Inputs
E . 3 DN S 1 USINT %1814
i i— 4 DNLE_2 USINT %IB15
v 5 DNLE 3 USINT %IB16
i E— 6 DNL S 4 USINT IB1T
. 7 DNL8_S USINT %1818
:"E." OutPuts
.’ 8 DNO_8_1 USINT %0812
i—- 9 DNO_8 2 USINT %0813
:- - 10 DNO_8_3 USINT %0B14
: 1 DND_8 4 USINT %0815
12 DNO_8_5 USINT %0818

Strobelnfo

COSinfo

Cyclicinfo

£ >

Different data types can be added for each communication type (input or output), and the total
length cannot exceed 255 bytes.
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HollySys
Bl Pollinfo
P
por 3 Add USINT S%IB14
L 4 DNI3_2 USINT %IB15
5 DNI3_3 USINT %IB16
[ DNI3_4 USINT %IB17
7 DNIL3_5 USINT %IB18
:——E OutPuts
' 8 DNO_8_1 USINT %QB12
9 DNO_8_2 USINT %0613
10 DNO_8_3 USINT %0B14
11 DNO_8 4 USINT %QB15
12 DNO_8 5 USINT %QB16
Add >
Mame: IDINI_E_E
Explain: I
Type: IErYTE j
Length:
Count:
| OK I Cancel
10.3.2 Configuring DeviceNet Slave Station
(1) Right-click the EtherCAT Master node and select Add Slave Station.
L——_ID] Hardware Configuration
EI---B] L¥-CUS00(LX-CUS00)
EtherMet1(ETHERMET)
EtherMet2(ETHERMET)
COM_1{COM)
EtherCAT Master
=B Global Variable Add Slave Station
-[2) AxizParaGroup :
- B Gv_Group Scan Slave Station
[ Table Reset EtherCAT Master
--[E] TaskDiagGroup —

(2) Select LX-CMO005 and click Add, the EtherCAT Master node displays modules and the DeviceNet

slave station.
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Add slave station o
“endor Mame: Allvendor j
- HollySys -
- CH

- LX-CMO01(2-Channel R5232 Serial Port Communications Mot
- LX-CMO0Z2(2-Channel R5232 Serial Port DBS Communications
- LX-CMO03(2-Channel R5485 Serial Port Communications Moc
- LX-CMO0472-Channel R5485 Serial Port DBS Communications
& L-CMO0S(DeviceNet Slave Communications Module)(0x000(
- LX-CMO06[DeviceNet Master Communications Modulej{0x00(
- LX-CMOZ00EtherCAT Slave Communication Module, Primary i
- LX-CMOZ0(EtherCAT Slave Communication Module, Seconda
H- Al

H- Safety Module

H- A0

1 Ml

Batch Add | Add Cloze

=k |__:L:| Hardware Configuration
=~ B] LX-CUS00{LX-CUS00)
- EtherNet1(ETHERNET)
- Etherhet2(ETHERNET)
- COM_1{COM)
E1-HH EtherCAT Master
=- B] LX_CMO005{1001:LX-CMOO5)

------ DeviceMet_Slave(DeviceNet Slave)

o O e O e O |

(3) Double-click the added LX-CM005 module node, and the DN slave station module configuration
interface is displayed, of which the parameters can be kept as default.
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EtherCAT Slave Station Configuration | Process Parameter | Init Commands | EtherCAT 10 Mapping | Information | o
Basic Parameters FSoE Config - Mailbox Mod
Device Type |cm module VI OffLine FSoEAddr I _I: £l cycic fms) 10 _|
{* State Change
Corresponding Axis Number I _I;l OnLine FSoEAddr I _I:j Read |
—Port
S I1001 | Bind FSOE 10 Bind | Open Safe Project | Front Node Port | -]
Station Alias - Distributed Clock
’7 Configured Station Aliaz ‘
Select DC | |
— Startup Checking
I~ Enable 1000 Sync Unit Cycle (us)
¥ Check Vendor ID
Sync 0:
[¥ Check Product ID
[¥ Enable Sync i
r I‘iec" Revision Number j % Sync Unit Cycle |*1 ﬂ |1DUU ﬁ Cycle Time (us)
€ User Defined 0 =1 Offsst Time (us)
- Timeouts Syne 1:
500 Access ID = ms I~ Erable Sync 1
|=p Igm[m _Ij - % Sync Unit Cycle ] - 1000 _,;' Cycle Time (us}
" User Defined 0 = i
P=5/5-0 |1uuuu _l:l ms _I:l Shift Time (us)
DC Cyclic Unit Control
( ) ; ; ‘ v | <>
[ Cvclic Unit I Latch Unit 0 ™ Latch Unit 1
< > [
forine [ [ [ [ [ [

(4)

Double-click the added DeviceNet_Slave node:

E| ED Hardware Configuration
ED] L¥_CUS00{LX-CUSDOY
EtherMet1(ETHERMET)
EtherMetZ (ETHERMET)
COM_1(COM})

EtherCAT Master

The configuration interface is displayed as shown below:

Config

DeviceMet Slave Station Configuration | DeviceMet /O mapping | Information

MAC ID:

Baudrate:

II} 3:
|125K VI

The configuration interface includes DeviceNet Slave Station Configuration, DeviceNet /O Mapping and

Information.

— Module Start Offset

a00

Input Area Size(Byte) I???
Output Area Start Offset(%08) I?HZ

Output Area Size(Byte) 785

Input Area Start Offset(%IB)
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o  Configuration: The master station MAC ID and Baud Rate can be modified.

Configuration Functl_on_ Parameter Configuration Description
Parameters Description Range
Slave station ID Each slave station is assigned a unique ID, that is, the ID
MAC ID . S 0~63 . h
identification cannot be repeated during the configuration
Configure baud rate based on end-to-end network
Bus communication 125K distance
Baud Rate rate 250K 500 m, baud rate 125 Kbp/s
500K 250 m, baud rate 250 Kbp/s
100 m, baud rate 500 Kbp/s

o  Module Start Offset

Input Area Start Offset (%IB): In offline mode, the starting address of the DeviceNet /O mapping

input channels can be modified.

Input Area Size (Byte): The number of bytes in the input area.

Output Area Start Offset (%QB): In offline mode, the starting address of the DeviceNet I/O mapping

output channels can be modified.

Output Area Size (Byte): The number of bytes in the output area.

B The DeviceNet I/O Mapping interface includes input/output data, polling information, bit-strobed

information, status change information, and cycle information.

DeviceMet Slave Station Configuration DeviceNet I/ mapping | Information |

Channel Number

Channel Name |

Channel Type |

Channel Address ‘ Channel Description

MacState_7 USINT

DiagFlag_7 USINT

DNLT_1 USINT

DNL7_2 USINT
DNL7 3 USINT
DNL7_4 USINT
DNLT_S USINT
DNL7_6 USINT
DNL7_7 USINT
DNL7_& USINT
DNO 7 1 USINT
DNO_7_2 USINT
DNO_T_3 USINT
DNO_7_& USINT
DNO_7_& USINT
DNO_7_6 USINT

DNO_7_7 USINT

/B0

elB1

%lB2

%53

/B4

%IBS

%IBS

%IBT

%IB8

/B9

QB0

%eQB1

QB2

%0B4

%QB5

QB85

Among them, the information in red (bit-strobed information, status change information and cycle
information) is not enabled by default. You can check this information and enable it from the right-click

menu.
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DeviceMet Slave Station Configuration DeviceMNet /0 mapping | Information |

Channel Number | Channel Name | Channel Type ‘ Channel Address Channel Description
=] Inputs
i— - 1 MacState_7 USINT “eIBO
- 2 DiagFlag_7 USINT %181
CutPuts
Pollinfo

=

Enable
Disable

3]

COSInfo

2]

Cyclicinfo

The user can customize each communication type (input or output) and add different data types. The
total length of input or output shall not exceed 255 bytes.
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FT| Pollinfo
-
L 3 — USINT IE 14
4 DNIE_2 USINT %IB15
5 DNL8_3 USINT WIB16
[ DNL3_4 USINT %IB1T
7 DNLE_S USINT %IB18
E.! OutPuts
I 3 DNO_8 1 USINT %0812
] DNO_8_2 USINT %0613
10 DNO_8_3 USINT %0814
L8| DNO_8_4 USINT %0B15
2 DNO_8 5 USINT %0B16
Add >
Mame: | DNL& &
Explain: |
Type:
Length: DINT
Count: :i?;m RD
I OC &1 e
| OK | Cancel |

10.4

10.4.1

Example Function

DeviceNet Communication Example

This example uses the DeviceNet master station communication module LX-CMO0O06 to read and write data
from/to the DeviceNet slave station communication module LX-CMO005.

10.4.2

System Composition

B DeviceNet master station: communication module LX-CM006

B DeviceNet slave station: communication module LX-CMO005
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10.4.3 Example Topology

DeviceMet Master Station DeviceMet Slave Station
LX-CMO0&

LX-CMO0G

DeviceMet

10.4.4 Programming

Create two projects (one master station project and one slave station project), and program and configure

the two projects respectively.

B For the configuration of module LX-CMO006 in the DeviceNet master station communication program,

refer to DeviceNet Configuration.

The specific configuration in the master station program in this example is as follows:

o  For the EtherCAT bus parameters, the default values are used:
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EtherCAT Slave Station Configuration | Process Paramelerl Init Commands | EtherCAT IO Mapping | Information |

Basic Parameters FSoE Config Mailbox Mod
Device Type ICM module VI OffLine FSoEAddr ;I Clovacio:] 10 _:|
{* State Change
Corresponding Axis Number = OnLine FSoEAddr = Read |
Port
1001 =
Slave Address I = Bind FSOE 10 Bind | Open Safe Project | ’;mnt Node Port -]
Station Alias ~ Distributed Clock
’7 Configured Station Alias
Select DC | |
— Startup Checking
[ Enable 1000 Sync Unit Cycle (us)
[¥ Check Vendor ID
Sync 0:
[¥ Check Product ID
¥ Enaklz Sync 0
[~ Check Revision Number & .
Synic Uit Cycl -
|== d = Sync Unit Cycle |*1 j |1UUU == Cycle Time (us)
" User Defined 0 = Offset Time (us)
— Timeouts. syne 1:
SD0 Access 0 ;| ms I Enable Sync 1
=P IBDGD _I:: = = Sync Unit Cycle * - 1000 ;I Cycle Time (us)
" User Defined 0 =
P>S/5--0 |1uuuu _Ij ms = Shift Time (us)

— DC Cyclic Unit Control

FDO

[~ Cyclic Unit [~ Latch Unit0 [~ Latch Unit 1
- Watchdog
[~ Set Multiplier 2498 =
[~ SetPDI Watchdog 1000 = = |1uu.uu ms
[~ sSetsM watchdog 1000 = = |1uu.uu ms

[¥ PDO Assignment

[¥ PDO Configuration

o  Parameters of DeviceNet master station:

DeviceMet Master Station Configuration | DeviceMet /O mapping | Information

— Config

MAC ID:

Baudrate:

I0-Cycle Time(ms):

Watchdeg Time:

— Module Start Offset

Input Area Start Offset(%B)

Input Area Size(Byte)

Output Area Start Offset(%08)

Output Area Size(Byte)

2

2

11

o Parameters of DeviceNet slave station:
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DeviceMet-Node |Device|\|et 1/ mapping | Information

— Basic Parameters

MAC ID: Iﬂ 3:

Cycle-Time: 100 = ms

— Startup Checking

I_ Check Vendor-ID
[~ Check Device Type
[~ check Product Code

[~ Check Major Revision

— Module Start Offzet

— Polled
[v Produced [+ Consumed
— Bit-Strobed
I_ Procuced I_ Usze Consumed Bit

Input Area Start Offset(%IB) |12

Input Area Size(Byte) 785

Output Area Start Offset(%08) |12
Qutput Area Size(Byte) I'-’T-"

— Change of State / Cyclic
[T Produced

(8 Change of State
Hearthest-Rate/Send-Rate:

Inhikit-Tirme:

[¥ Acknowledos

Acknowledge-Timeout:

Acknoveledge-Retey-Limit:

[T consumed
 Cyclic
100 = ms
0 = ms
16 = ms

o 1O variable mapping of DeviceNet slave station:
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[ X_CMOOS(1001:LX-CH008) ] [J| DeviceNet_Master(Devicelet Master) 2 _

DeviceMet-Mode DeviceMet /O mapping l Information]

Channel Mumber ‘ Channel Mame | Channel Type | Channel Address ‘ Channel Description

EIJ Inputs

i— - 1 MacState_& USINT %lB12

- 2 DiagFlag_ USINT %1813

OutPuts

I%.‘ Pollinfo

i— - l::.‘ Inputs

; E" - 3 DNI_&_1 USINT %IB14

i Er - 4 DNl 8_2 USINT %IB15

i Er- - 3 DNL_&_ 3 USINT %IB16

i E" - 6 DNI_&_4 USINT %IB1T

i Er- - T DNLE_5 USINT %IB18

i Er- - 8 DNl 8_6 USINT %IB19

i E' - 9 DNL_&_ T USINT YelB20

i :- - 10 DNI_&_& USINT YelB21

:— I_T‘ CutPuts
Er - 1 DNO_8 1 USINT %QB12
Er- - 12 DNO_8 2 USINT %0QB13
E" - 13 DNO_8_3 USINT %0614
Er- - 14 DNO_8_4 USINT %QB15
Er- - 15 DNO_8 5 USINT %0816
E' - 16 DNO_& &6 USINT Y%QB17
E' - 17 DNO_&_T USINT %0QB18
:- - 18 DNO_8_& USINT %0819

EIJ Strobelnfo

i— l::.‘ Inputs

pore- 19 ONI_8 9 USINT %IB22

E :r - 20 DNL8_10 USINT %IB23

e A A

e

Arinns

B For the programming configuration of module LX-CMO0O05 in the DeviceNet slave station communication
program, refer to Configuring DeviceNet Slave Station.

The specific configuration in the slave station program in this example is as follows:

o Address and communication rate of DeviceNet slave station:
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DevicelMet Slave Station Configuration | DeviceMet /O mapping | Information

— Config

MAC ID:

Baudrate:

|125K - I

— Module Start Offset

Input Area Start Offset(%IB)

Input Area Size(Byte)

Cutput Area Start Offzet(%0B)

Output Area Size(Byte)

o 1O variable mapping of DeviceNet slave station:
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DeviceMet Slave Station Configuration DeviceMet I/O mapping l Information ]

Channel Number ‘ Channel Name ‘ Channel Type | Channel Address. Channel Description
I::J Inputs
Er- - 1 MacState_10 USINT %IB&00
L 2 DiagFlag_10 USINT %IBB01
OutPuts
l::.‘ Pollinfo
:r-EIJ Inputs
i i--- 3 DNL10_1 USINT %lBE02
i i—- - 4 DNL10_2 USINT %IB803
; i—- - 5 DNL_10_3 USINT %IBa04
i i--- 5] DNL10_4 USINT %IB505
i i—- - 7 DNL10_5 USINT %IB806
i i—- - 8 DNL_10_8 USINT %IB30T
i i--- 4 DNL10_T USINT %IB508
i . 10 DNL10_8 USINT %IB809
:"E." CutPuts
i--- 1 DNO_10_1 USINT %QB792
i—- - 12 DNO_10_2 USINT %0B793
i—- - 13 DNO_10_3 USINT %0B794
i--- 14 DNO_10_4 USINT %0QB795
i—- - 15 DNO_10_5 USINT %0B796
i—- - 16 DNO_10_6 USINT %OB797
i--- 17 DNO_10_7 USINT %QB798
. 18 DNO_10_8 USINT %OB799
I_.?| Strobelnfo
Er- - Inputs
:--I%J OutPuts
i—- - 19 DNO_10_% USINT %0B300

10.4.5 Online Debugging

After the AT program configuration is completed, install the program to the master and slave station PLCs
respectively.

(1) In monitoring mode, double-click the slave station device under the DeviceNet master station to
view and diagnose the device status.
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= L:I__:l LE—CUs00 (LE-Cus00 )
B [ﬂ EtherHet1 (ETHERNET)
------- D:l Ethernet Fort Fres Frotocol (Ethernet Fort Fres Frotocol)
||| EtherNet2 (ETHERNET)
E| COM_1 {Com)
------- m Com_Fort_Free Frotocol (Com Port Free Frotocol)
El E[_:l EtherCAT Master
B[] Lx_cmoos (1001 u-:—cr.mue)

am&

DeviceNet-Node DeviceNet /O mapping l Information]

Channel Number | Channel Name | GroupName Channel Type Channel Address Online Value
ET" Inputs
: 1 MacState_12 USINT %IB920 0
2 DiagFlag_12 USINT %6951 ]
COutPuts
ET" Pollinfo
Er - FT‘ Inputs
: 3 DNI_12_1 USINT %IB982 0
4 DNI_12_2 USINT %IB983 0
5 DNL12_3 USINT %elBS54 o
6 DNI_12_4 USINT %IB985 0
T DNI_12_5 USINT %IB986 0
8 DNL12_6 USINT %%IBSST o
9 DNI_12_7 USINT %IB983 0
10 DNI_12_8 USINT %IB989 0
=] OutPuts.
1 DNO_12_1 USINT %0B8988 0
12 DNO_12_2 USINT % 06989 0
13 DNO_12_3 USINT % 0B%S0 o
14 DNO_12_4 USINT % 08991 0
15 DNO_12_5 USINT %0B992 0
16 DNO_12_6 USINT %0B993 o
i DNO_12_7 USINT % 0B994 o
18 DNO_12_8 USINT % 06995 0

(2) Double-click the output variable to change the output variable value of the slave station module
in the master station program.
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DeviceMet-Node DeviceNet /O mapping | Informationl

Channel Number | Channel Name | Grouphame Channel Type Channel Address Online Value
ET" Inputs
i—- - 1 MacState_12 USINT %=IBS30 o
e 2 DiagFlag_12 USINT %IB981 0
OutPuts
Pollinfo
Inputs
3 DNI_12_1 USINT %eIB552 0
4 DNL12_2 USINT %IB933 o
5 DNL12_3 USINT SelB954 o
[ DNI_12_4 USINT %IB985 0
T DNL12_5 USINT %IB936 o
8 DNL12_6 USINT SeIBSET o
9 DNI_12_7 USINT %IB935 0
10 DNI_12_8 USINT %IB939 0
QutPuts
i DNO_12_1 USINT % 06988 1
12 DNO_12_2 USINT QB985 2
13 DNO_12_3 USINT % QB%30 3
14 DNO_12_4 USINT %0B991 4
15 DNO_12_5 USINT YQBg52 5
16 DNO_12_6 USINT %0B%53 6
17 DNO_12_7 USINT Y 0B%54 T
18 DNO_12_8 USINT % QB%95 8

From the input variables of the slave station module in the slave station program, it can be seen
that the data changes are consistent.
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DeviceMet Slave Station Configuration DeviceMet /0 mapping | Information |

Channel Number | Channel Name | Grouphame | Channel Type Channel Address Online Value
ET" Inputs
i—- - 1 MacState_12 USINT %=IBS30 o
e 2 DiagFlag_12 USINT %IB981 0
OutPuts
Pollinfo
Inputs
3 DNI_12_1 USINT %eIB552 1
4 DNL12_2 USINT %IB933 2
5 DNL12_3 USINT SelB954 3
[ DNI_12_4 USINT %IB985 4
T DNL12_5 USINT %IB936 5
8 DNL12_6 USINT SeIBSET 6
9 DNI_12_7 USINT %IB935 T
10 DNI_12_8 USINT %IB939 8
QutPuts
i DNO_12_1 USINT % 06988 0
12 DNO_12_2 USINT QB985 0
13 DNO_12_3 USINT % QB%30 o
14 DNO_12_4 USINT %0B991 0
15 DNO_12_5 USINT YQBg52 0
16 DNO_12_6 USINT %0B%53 o
17 DNO_12_7 USINT Y 0B%54 0
18 DNO_12_8 USINT % QB%95 0

(3) Similarly, double-click the output variable to change the output variable value of the slave station
module in the slave program.
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DeviceMet Slave Station Configuration DeviceMet /0 mapping | Information |

Channel Number | Channel Name | Grouphame | Channel Type Channel Address Online Value
ET" Inputs
i—- - 1 MacState_12 USINT %=IBS30 o
e 2 DiagFlag_12 USINT %IB981 0
OutPuts
Pollinfo
Inputs
3 DNI_12_1 USINT %eIB552 1
4 DNL12_2 USINT %IB933 2
5 DNL12_3 USINT SelB954 3
[ DNI_12_4 USINT %IB985 4
T DNL12_5 USINT %IB936 5
8 DNL12_6 USINT SeIBSET 6
9 DNI_12_7 USINT %IB935 T
10 DNI_12_8 USINT %IB939 8
QutPuts
i DNO_12_1 USINT % 06988 11
12 DNO_12_2 USINT QB985 22
13 DNO_12_3 USINT % QB%30 3
14 DNO_12_4 USINT %0B991 44
15 DNO_12_5 USINT YQBg52 55
16 DNO_12_6 USINT %0B%53 66
17 DNO_12_7 USINT Y 0B%54 T
18 DNO_12_8 USINT % QB%95 83

From the input variables of the slave station module in the master station program, it can be seen
that the data changes are consistent.
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DeviceNet-Node DeviceNet /O mapping l Information]

Channel Number | Channel Name | Grouphame Channel Type Channel Address Online Value
ET" Inputs
i—- - 1 MacState_12 USINT %IB920 [t}
e 2 DiagFlag_12 USINT %1891 0
OutPuts
I:TJ Pollinfo
; Inputs
3 DNI_12_1 USINT %eIB552 11
4 DNL12_2 USINT %IB933 22
5 DNL12_3 USINT SelB954 33
[ DNI_12_4 USINT %IB985 44
T DNL12_5 USINT %IB936 55
8 DNL12_6 USINT SeIBSET 66
: 9 DNI_12_7 USINT %IB935 T
i 10 DNI_12_8 USINT %IB939 88
- FT‘ CutPuts.
i'" i DNO_12_1 USINT % 06988 1
i'" 12 DNO_12_2 USINT QB985 2
Er” 13 DNO_12_3 USINT % QB550 3
i'" 14 DNO_12_4 USINT %0B991 4
i'" 15 DNO_12_5 USINT YQBg52 5
Er” 16 DNO_12_6 USINT %0B%53 (]
i'" 17 DNO_12_7 USINT Y 0B%54 T
. 18 DNO_12_8 USINT % QB%95 8

10.5 Fault Diagnosis

10.5.1 Master Station Module Diagnosis

DeviceNet master module diagnosis is divided into periodic diagnosis and non-periodic diagnosis.

DeviceMet Master Station Configuration DeviceMNet /O mapping ]Information

Channel Number | Channel Name | GroupName Channel Type Channel Address. Channel Description
=] Inputs
i—- 1 Error_7 = USINT %IB0
2 DiagFlag_7 . BOOL %IK1.0
:' 3 NetPowerFault_7 = BOOL %lX1.1
i— - 4 CommStatusNode0_15_7 - UINT %2
i—- 5 CommStatusNode16_31_7 - UINT A
Er' 6 CommStatusNode32_47_7 - UINT WG
. T CommStatusNoded4d 63 7 = UINT W
Outputs

Diagnosis Information description

Diagnosis Diagnostic Description

Number of slave stations that are not online, indicating the number of slave stations that

Error have been configured but are not online. If it is 0, it means that all slave stations are online.
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DiagFlag Diagnosis flag

Is the network power supply faulty:

» TRUE: Network power supply is faulty

* FALSE: Network power supply is normal

Note: LX-CMO006 does not have this diagnostic function
Representation of Communication Status for Slave MacID 0 to 15
Bit0:

0: Slave 0 10 communication is active or not configured

1: Slave 0 10 communication has stopped

NetPowerFault

CommStatusNode0_15

Bit15:

0: Slave 15 |0 communication is active or not configured

1: Slave 15 10 communication has stopped

Representation of Communication Status for Slave MacID 16 to 31
Bit16:

0: Slave 16 |O communication is active or not configured

1: Slave 16 10 communication has stopped

CommStatusNode16_31

Bit31:

0: Slave 31 10 communication is active or not configured

1: Slave 31 10 communication has stopped

Representation of Communication Status for Slave MaclID 32 to 47
Bit32:

0: Slave 32 |0 communication is active or not configured

1: Slave 32 10 communication has stopped

CommStatusNode32_47

Bit47:

0: Slave 47 10 communication is active or not configured

1: Slave 47 IO communication has stopped

Representation of Communication Status for Slave MacID 48 to 63
Bit48:

0: Slave 48 10 communication is active or not configured

1: Slave 48 10 communication has stopped

CommStatusNode48 63|

i?.:.it63:
0: Slave 63 IO communication is active or not configured
1: Slave 63 IO communication has stopped

The diagnostic MacState in the slave station is the slave status.
m DeviceNet_Master(DeviceNet Master) > _

DeviceNet-Node DeviceMet /O mapping I Information 1

Channel Number Channel Name | GroupName | Channel Type Channel Address Online Value Channel Description

I%l Inputs
: 1 MacState_12 USINT %IBI80
z DiagFlag_12 USINT %IB931 0
OutPuts
Pollinfo
=] Strobelnfo
COSinfo

Cyclicinfo

The diagnostic information of the slave station is as follows:

Diagnostic Status Diagnostic Description Diagnostic Online Value
NO_ERROR The slave station is normal 0
STATION_DEACTIVATED [The slave station is not online 1

VENDOR_ID_ERR Vendor ID does not match 42

DEVICE_TYPE_ERR Device Type does not match 43
PRODUCT_CODE_ERR Product Code does not match 44

REVISION_ERR Revision does not match 45
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PRODUCED_I0_SIZE_ERR|The production data does not match

47

CONSUMED_I0_SIZE_ERR(The consumption data does not match

48

The non-periodic diagnosis mainly covers module status, which needs to be read using the Ether
CAT_Read functional block. The specific description is as follows:

Index |Sub|ndex Diagnostic Description Diagnostic Value
0xF100 (61696)(01 Number of slave stations that are not online[Number of slave stations that are not online|
RUN MODE 0
01 IDLE MODE 1
0xF101 (61697), MACID CHECK FAILED 2
09 CAN BUS-OFF 1
CAN NO ERROR 0

Call Library Manager — Fieldbus Library — ETHERCAT Protocol Related Instruction Library —
EtherCAT_Read.

Diagnostic program example:

ool

ooz

003

oood

anos

ViR
platalnt
pllata

ECATRead

YaRSize

BYTE
FOINTER TO EYTE
FOINTER TO BYTE
IINT
IHT

~lo
=]
= 0
Tlo

sl ]

FALSE j
FALSE j
FALSE ﬂ
FALSE j
FALSE j

testDN

[Ii]

SIZEOF ADR
EN ENO EMN ENO

VAR I—\N ouT —|\ff»‘\RSiZe \u'ﬁl\RSiZel—IN ouT —hJDataCnt

oooz2

ADR
EN ENC

VART N 0UT |—{ pData

0003

EtherCAT_Read
EM EMOD
1002 —ulNodeld EtherCAT_Read —ECATRead
61697 —ulindex
9 —ulSublndex
pDataCnt—pucDataCnt
pData ——pucData

10.5.2

Slave Station Module Diagnosis

The LX-CMO005 module has periodic diagnosis and non-periodic diagnosis. The periodic diagnosis is the
MacState of the module, which mainly includes protocol stack diagnosis and device parameter diagnosis.

R
DeviceMet Slave Station Conﬂguratlonl DeviceNet /O mapping I\nformat\on ]
Channel Number | Channel Name ‘ GroupName ‘ Channel Type Channel Address Online Value Channel Description
Inputs.
1 MacState_7 USINT %IB200
2 DiagFlag_7 USINT %IB204 0

The periodic diagnostic information is shown in the following table:

Diagnosis Diagnostic Description

Diagnostic
Value
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NO_ERROR No error occurred in the protocol stack 0

STATION_DEACTIVATED [Errors occurred in the protocol stack 1

STATION_READY :grt n?;tleg Ft)r:ar:iroor:ocol stack initialization is completed and reset after 18
VENDOR_ID_ERR Vendor ID does not match 42
DEVICE_TYPE_ERR Device Type does not match 43
PRODUCT_CODE_ERR Product Code does not match 44
REVISION_ERR Revision does not match 45
PRODUCED_IO_SIZE_ERR|The output data length exceeds 255 47
CONSUMED_IO_SIZE_ERR(The input data length exceeds 255 48
CAN_CONNECT_ERR Disconnected from the master station 50

The non-periodic diagnosis mainly covers module status, which needs to be read using the Ether
CAT_Read functional block. The specific description is as follows:

Index Sublndex|Diagnostic Description[Diagnostic Value|
RUN MODE 0
01 IDLE MODE 1
0xF101 (61697) MACID CHECK FAILED |2
09 CAN BUS-OFF 1
CAN NO ERROR 0

Call Library Manager — Fieldbus Library — ETHERCAT Protocol Related Instruction Library —
EtherCAT_Read.

Diagnostic program example:

0001 | vARL BITE ~lo FALSE =l
0002 | pDatalnt POINTER T0 BYTE ~lo FALSE =l
0003 plata FOINTER T0 EBYTE bl B0] FALSE j
0004 | ECATRead DINT *lo FALSE =l
0005 | VARSize IHT ~lo FALSE =l
testDN
0001
SIZEOF DR
EN ENO EN ENO
[VART N OUT |—[VARSize] [VARSize}—IN QUT |—{pDataCnt]

o]

ADR
EN ENO

WVARA I—\N ouT —‘ pData

oooz

EtherCAT_Read
EN ENO
ulModeld EtherCAT_Read ECATRead
ullndex
ulSublndex
pucDataCnt
pucData

1002

51697
B

pDatacnt

pData
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Chapter 11 PROFINET Communication

11.1 Network Overview

111 Introduction

The LX-CM022 module supports the PROFINET RT protocol, enabling communication conversion from an
EtherCAT slave station to a PROFINET master station. It allows monitoring the operational status of
PROFINET slave devices on the PN side through the LX-CU500 CPU module or an EtherCAT master
controller.

The LX-CM022 module can be embedded into the LX series PLC system, receiving power via the bus
interface and functioning as an EtherCAT slave module within the LX series PLC. The EtherCAT master
supports up to 3 LX-CM022 modules. The module features only one external RJ45 port for connecting PN
slave devices, enabling their monitoring and control.

PROFINET slave devices must be configured with a device name and IP address using third-party
software (such as TIA Portal, PRONETA, or TwinCAT).

11.2 Network Topology

The following figure shows the network structure of PROFINET.
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PROFINET master station module
LX-CMD22

PROFINET
Slave station

Category be
shielded cable

11.3 Configuration

11.3.1 Configuration of PROFINET Protocol

11.3.1.1 Adding the LX-CM022 Module

The method for adding the LX-CM022 module can be referred to in the LX-CM006 module.

—

)) An EtherCAT master station supports the addition of up to 3 LX-CM022 modules. Each LX-

CMO022 module only supports one PROFINET nodes, and these nodes cannot be deleted. When copying
and pasting configurations on a node, no new nodes are created; only the node configuration and sub-

nodes are pasted.

11.3.1.2 Configuring the PROFINET Master Station
Double-click the added "PN_CONTROLLER" node to configure the master station parameters:
The configuration interface includes the following sections: "Profinet Controller Configuration", " Profinet

Controller Overview", "Diagnostics Information”, "Information”. As shown in the figure below:
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F'rﬂﬂﬂEtCUHTFU”EFCUﬂﬂEIUFEﬁUﬂlProﬂnetContrnllerOvewiew Diagnostic Information | Information

Basic Farameter Communication
Station Name |F‘N_CONTROLLER Send Clock 1.000000 | ms
Device |D
Device Type |PN CONTROLLER
IP Parameter Default IP parameters for slave stations
- | 192.168. 0 . 1 First IP Address ‘ 192.168. 0 . 2
Subnet Mask |255 .255.255. 0 Lot I Address ‘192_158_ —

Default Gateway |192-158- 0 .254 Subnet Mask ‘255.255.255. 0

Default Gateway ‘ 192 .168 . 0 .254

B Explanation of Information on the "PROFINET Master Configuration" Tab:

o Basic Parameter

Station Name: Default is generated as "PN_CONTROLLER", but can be modified. Changing this
site name does not synchronize with the management tree node name or the device name in the
overview. Similarly, modifying the management tree node name or the device name in the overview
does not affect the site name in the configuration interface. However, changes to the management
tree node name and the device name in the overview are synchronized with each other. When
modifying the site name, a duplicate check must be performed to ensure it does not conflict with
any existing node device names under the current module's PROFINET master station.

Device: Not modifiable.
Device Type: Not modifiable.

o Communication

Send Clock: Configure the transmission clock. Currently, the master station transmission clock only
supports 1.000ms..

o |IP Parameter: Modifiable; configure IP address information based on actual conditions.

o  Default IP parameters for slave stations: Modifiable; configure the IP address range for PROFINET
slave devices.

B Explanation of information on the "PROFINET Master Overview" tab: The "Profinet Controller
Overview" tab displays the PROFINET slave devices added under the "PN_CONTROLLER" node.
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It mainly shows the following information about PROFINET slave devices: Device Name ,IP Address,
RT Claass, Software Version, Hardware Version, Order Number.

Columns such as Sequence Number, Device, Software Version, Hardware Version, and Order Number
cannot be modified. All other columns can be edited, and changes must be synchronized to the
corresponding slave devices.

B Explanation of Diagnostic Information:

(M0 T T ST e )
Profinet Controller Configuration ] Profinet Controller Overview  Diagnostic Information I Information ]
Channel Mumber | Channel Mame | GroupName | Channel Type | Bytes Channel Address Channel Description

1 PortLinkState_7 J USINT 1 SeIB0 PortLinkState
2 PNMasterState_7 J USINT 1 %IB1 PNMasterState
3 PNigErrorCnt_7 J USINT 1 %IB2 PNIoErrorCnt
4 PNIoExChDiagCnt_7 J USINT 1 %IB3 PNIoExChDiagCnt
5 PNloWarningDiagCnt_7 J USINT 1 %IB4 PNloWarningDiagCnt
6 PNloExMaDiagCnt_7 J USINT 1 %IBS PNIoExMaDiagCnt

For detailed instructions, refer to the periodic diagnostic description of the PROFINET master module.

B The "Information" page displays relevant information about the PROFINET master protocol.

F'roﬂnetControllerConﬂguration] F'roﬂnetControllerDver\fiewl Diagnostic Information  Information

Summary:

Name: |PN_CONTROLLER

Vendor: | HollySys

Vendor ID: | Ox0024

Device ID: | 0=0008

Description: |PN_CONTROLLEF‘.

11.3.2 Configure PROFINET Slave Device

11.3.2.1 Adding PROFINET Slave

(1) Import PROFINET: From the menu bar, go to "Project” - "Import Device Description File" to import
the PROFINET device file.

(2) Right-click the "PN_CONTROLLER" node and select the "Add" command, as shown in the figure
below.
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|_:_|L:L:| Hardware Configuration
B L Cuso0(LX-Cuson)

- EtherMet1 (ETHERMET)

- EthertetZ(ETHERMET)

...... COM_1{COM}

=[] EtherCAT Master

E....D] L¥_CMO22(1001 :LX-CMD22)
RPN _CONTROLLER(192.168.0.1:PN_

= B3 Global Variable Open
------ @ AxizParaGroup
______ 5 ev_Group Rename
...... 2 MetvarDiagGroup Devi
...... @ Table Add e
...... =) TaskDiagGroup
------ & Network Variable Delete
E-[Ep Data Type Cut
------ “I8 AXES_GROUP_REFLIB)
...... “12 CONNECT_IPV4ILIB] Copy
...... oo i
[& DPSlaveStdDiagStructType[LIB] Pacte »
------ “12 EIP_identity_Data[LIE]
...... h EmAxisType[LIB] Import Export ?

(3) In the pop-up "Add" dialog box, select the device imported in step (1) and click the "Add" button.

Add X
(=-DEVICE LIBRARY
= PROFINET SLAVE STATION MODULE
El- PN MODULE OF OTHER COMPANIES
[~ B&R PN Bus Controller
(- EK Device
B8 F19320 W2 43(GSDML-VZ 43-beckhoff-EKS320-20240108_0
< >
Add number: I 1 Range:1 ~ 25
Add | Close |

(4) The PROFINET slave and its modules will be added under the "PN_CONTROLLER" node.
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&

PROFINET modules can be added manually by right-clicking the PROFINET slave, selecting the
"Add Device" command, and then choosing the device to add in the pop-up "Add" dialog box. This
completes the addition of the PROFINET slave module.

11.3.2.2

Double-click the PROFINET slave node to configure the slave parameters: "Profinet Device
Configuration", " Profinet Device Overview", "Diagnostics Information", "Information". As shown in the

figure below:

m Hardware Configuration

= ED L¥_CUS00{LX-CLUS00)
EtherMet1 (ETHERMET)
EtherMet2(ETHERMET)
COM_A{COM})
EtherCAT Master

Configuration of PROFINET Slave
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Profinet Device Configuration l Profinet Device Overview ] Diagnostic Information | Information

Basic Parameter Communication

(@ Automatic Update Time

Station Name ‘EI(QBZD_VE_@
(" Manual Update Time

Device Number ‘1

Update Time  |2.000 | ms
Device Type ‘PN DEVICE

Update Cycle ‘3 il
RT Class |Classl ﬂ

Watchdog ‘G_DDD ms

IP Farameter

IP Address ‘192.168. D2

o

Subnet Mask ‘ 255 . 255 . 255 .

[v Use Controller Gateway

Default Gateway ‘ 192 .168 . 0 .254

Module Start Offset

Input Area Start Offset(%61B) 8
Input Area Size(Byte) 2
Output Area Start Offset(%QB) |0
Output Area Size(Byte) 0

B PROFINET Device Configuration

o Basic Parameters

Site Name: Generated by default, users can modify it. Changes to the site name do not synchronize
with the management tree node name or the device name in the overview. Conversely, changes
to the management tree node name or the device name in the overview do not affect the site name
in the configuration interface. However, the management tree node name and the device name in
the overview are synchronized. When modifying the site name, a duplicate check is required to
ensure it does not conflict with any other node device names under the same PROFINET master
station.

Device Number: Generated by default, unique, and modifiable by users within the range of 1~2047.
Device Type: Non-modifiable.
RT Class: RT type.

o  Communication

Update Time: The update time for data exchange between the master and slave stations. When "

129



r%«frle%

Automatic Update Time " is selected, this field cannot be modified—the update time will be
automatically calculated based on the configuration, and the result will be displayed in the box.
When " Manual Update Time " is selected, the range can be set to [1, 512].

Update Cycle: When no data update is detected after exceeding the set number of cycles, the
slave station may be offline. The update cycle range is [3, 255].

Watchdog: If no data update is detected after the slave station goes offline and exceeds the set
watchdog time, the slave station will be judged as having a watchdog timeout. The watchdog time
for a PN slave station cannot be manually changed, as its calculation depends on the update time
multiplied by the update cycle.

o IP Parameter: Modifiable based on actual requirements for configuring IP address information.

o Use Controller Gateway: When checked, the default gateway cannot be modified and will be
consistent with the master station's gateway. When unchecked, the default gateway can be
modified.

o  Module Start Offset

Input Area Start Offset (%IB): In offline mode, the start address of the PROFINET slave input
channel can be modified.

Input Area Size (Byte): Number of bytes in the input area.

Output Area Start Offset (%QB): In offline mode, the start address of the PROFINET slave output
channel can be modified.

Output Area Size (Byte): Number of bytes in the output area.

@For a PROFINET slave station to establish communication with a PROFINET master station, it

is necessary to configure the device name and IP address of the PROFINET slave station. The
configuration of the device name and IP address for the PROFINET slave station requires the use of third-
party configuration software.

B PROFINET Device Overview: Displays information about slots, channels, modules, and submodules
under the PROFINET slave. This interface information is read-only. If module or submodule information
changes, this interface must be updated accordingly.

Show I/O Channels: When checked, all channel information is displayed.When unchecked, only module
information is displayed, without channel details.

B Diagnostic Information

(T

Profinet Device Cunﬂguratiun] Profinet Device Overview Diagnostic Infermation Ilnfurmatiunl
Number | Channel Name | GroupMame | Channel Type Bytes Channel Address Channel Description
Inputs.
1 PNioDiag_8& J USINT 1 %IBE
2 PNleDeviceState_8 J USINT 1 %IB9
For detailed diagnostic information, refer to the periodic diagnostic instructions for the PROFINET slave.
B Information

Relevant information about the PROFINET slave in the configuration file.
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Profinet Device Configuration I Profinet Device Overview I Diagnostic Information Information

— Summary:

Name: |EK9320 V243

Vendor: IEeckhuffAuturnatiun

Vendor ID: IEb(EH 20

Device ID: |uxz4sa

HW Version: I 1

SW Version: |v1 00

Order Number: IEK932|3

Description: PROFINET 'O - EtherCAT coupler, IRT, W2 .43, port diagnostic, shared device and system redundancy supported

11.3.2.3 Configuring the PROFINET Slave Module

Double-click the PROFINET slave module node to configure the slave parameters:

The configuration interface includes "Profinet Module Configuration", " Profinet /O Mapping", and
"Information”. As shown in the figure below:

{Profe cdile Configirstin | erofiet 10 Uapping | nformation

— Basic Inforr Module Start Offset

Input Area Start O ffset(%IB) 12
Mame I EK9320_W2_43_1
Input Area Size(Byte) 5
Qutput Area Start Offset(%0B) 0
Siot o
I Output Area Size(Byte) 0

D Number onuunuuum

VO Channel Parameter Infor

Parameter name Parameter value | Data type Default value

k8320 Setiings
: Data Presentation Motorola Format LI BOOL Wotorola Format

EBus error behaviour Set I0s to 0 without EBus restart LI T Set I0s to 0 without EBus restart

Set EBus cycle Internal Task cycle LI BOOL Internal Task cycle

WultiConfigurationtode inactive LI BOOL inactive

Webserver inactive LI BOOL inactive

PN error behavior Set to zero LI T Setto zero

Acycic frame prioritization nactive LI BOOL inactive

5 MutiConfigurationMode

Siot 1 PH-DataExchange (defaut) ~| NT PN-DataExchange (default)

Slot 2 PN-DataExchange (default) LI INT PN-DataExchange (default)

Slot 3 PN-DataExchange (defaut) LI INT PN-DataExchange (defautt)

Slot 4 PN-DataExchange (defaut) LI INT PN-DataExchange (defautt)

Slot 5 PH-DataExchange (defaut) ~| NT PN-DataExchange (defaull)

Siot6 PN-DataExchange (defautt) LI INT PN-DataExchange (default)
[

B Profinet Module Configuration: Display Basic Information and Channel Parameter Information

o  Basic Information
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Name: Generated by default, but can be modified by the user and must be unique. Changing this
name does not synchronize with the management tree node name or the device name in the slave
overview. Similarly, modifying the management tree node name does not synchronize with the
station name in the configuration interface. However, changes to the management tree node name
and the device name in the slave overview are synchronized. When modifying the name, a
duplicate check is required to ensure it does not conflict with any other node device names under
the same PROFINET master.

ID Number: Not modifiable.

Slot: Not modifiable; it is a fixed value determined by the insertion position.
o  Channel Parameter Information: Data Source from Configuration File
o Module Start Byte Offset

Input Area Start Offset (%IB): In offline mode, the start address of the PROFINET module input
channel can be modified.

Input Area Size (Byte): The number of bytes in the input area.

Output Area Start Offset (%QB): In offline mode, the start address of the PROFINET module output
channel can be modified.

Output Area Size (Byte): The number of bytes in the output area.

B PROFINET I/O Mapping: Displays Channel Information, this section includes channel name, type, byte
count, address, and description. The channel name and channel description can be modified.

If input channels exist, the last row is fixed to display the validity of the input data, named DataState,
with the type Byte. 0 indicates invalid input data, and 1 indicates valid input data.

B Information

Displays relevant information about the PROFINET slave module from the configuration file.
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Profinet Module Configuration I Profinet VO Mapping Information

— Summary:

Name: IEK932I] V243

Vendor: IEIeckhuffAutnmatinn

Wendor ID; IEPxEH 20

Module ID: |

HW Version: |1

SW Version: |v1 00

Order Number: IF_KBEQD
Description: PROFINET V'O - EtherCAT coupler, IRT, W2.43, port diagnostic, shared device and system redundancy supported
11.3.2.4 Adding PROFINET Slave Submodule

(1) Right-click the PROFINET slave tree node and select the "Add" command, as shown in the figure
below.

|_=_|L:L:| Hardware Configuration
E----D] L¥_CUS00(LX-CUS00)
- EtherMet! (ETHERNET)
- EtherNet2(ETHERMET)
- COM_1(COM)
B[] EtherCAT Master
E----B] LX_CMOZ2(1001:LX-CM022)
E----m PN_CONTROLLER(182.168.0.1:PN_CONTROLLER)
=i E]] EK9320_V2_43(192 163.0. 2.EK3320 V2.
t L EK9320_V2_43_1{0:EKS320 V2.43)

....... Open

-3 Global Variable

------ [ AxisParaGroup ReName

""" 5] GV_Group Add Device

------ @ MetWarDiagGroup

""" &) Table Delete

------ @ TaskDiagGroup

------ & Network Variable Cut

IEI@a Data Type Cﬂp}'

------ “1& AXES_GROUP_REFILIB]

------ “1% CONNECT_IPV4[LIB] Paste >
------ “I3 DPSlaveStdDiagStructType[LIB]

------ “1¢ EIP_identity_Data[LIB] Import Export 4

(2) In the pop-up "Add" dialog box, select the device you want to add and click the "Add" button.
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Add bt

- Analn ~
----- EL3001{0=xBBS0000)

----- EL3002(0=BBA0MOD)

----- EL300E(0=xBCOCO000)

----- EL3011{0=xBC30000)

----- EL301 2(0=xBC40000)

----- EL301 4(0=xBCS0O000)

----- EL3I0Z21{0=BCOO000)

----- EL30Z22(0=BCEQDOO)

----- EL30Z24(0=BOOC000Y

----- EL3041(0=xBE10000}

----- EL3042(0=xBEZ0000)

----- EL3042-0017F(0=BE20011)
----- EL3044(0=xBE4000O)

----- EL3048(0xBES0000) W
..... Fl NEA(MwRFRNONNG

Add Close

(3) The PROFINET slave submodule has been added under the "PN_CONTROLLER" node.

ED] Hardware Configuration
E‘D] L¥{_CUS00{LX-CUSDOY
b EtherMet1(ETHERMET)
------ EtherMetZ(ETHERMET)
- COM_1(COM)
=[] EtherCAT Master
Em LX_CMO022(1001:LX-CM022)
=~ m PN_CONTROLLER(192.168.0.1:PN_CONTROLLER}
Em ERS320_V2_43(192.168.0.2.EKD320 V2 43)
b EKS320_V2Z_43_ 1(0:EK9320 V2.43)
= EL3004(1:EL3004)
Standard(2:Standard)

11.3.2.5 Configure The PROFINET Slave Submodule

Double-click the PROFINET slave submodule node to configure the slave parameters:

The configuration interface includes "Profinet Submodule Configuration", " Profinet /0O Mapping", and
"Information", as shown in the figure below:
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Basic Information

Profinet Submodule Configuration ] Profinet O Mapping | Information

Module Start Offset

User scale offset

User scale gain

0

65536

INT

DINT

Input Area Start Offset(%IB) 20
Name |Standan:l
Input Area Size(Byte) 17
D Number |UxUUU1EU11
Output Area Start Offset(%0Q8) 0
Stot |2 Output Area Size(Byte) 1}
VO Channel Parameter Information
Parameter name Parameter value | Data type De A
Al Settings Ch.1
Subindex 000 24 USINT
aligned 0x00 BYTE
Enable user scale False ﬂ BOOL
Data Presentation Signed ﬂ INT
Siemens bits False j BOOL
Enable fitter True ﬂ BOOL
Enable limit 1 Falze ﬂ BOOL
Enable limit 2 Falze ﬂ BOOL
Enable user calibration False ﬂ BOOL
Enable vendor calibration True ﬂ BOOL
Swap limit bits. False j BOOL

B PROFINET Submodule Configuration: Display Basic Information and Channel Parameter Information
for the PROFINET Slave Submodule

o Basic Information

Name: Generated by default, but can be modified by the user and must be unique. Changing this
name does not synchronize with the management tree node name or the device name in the slave
overview. Similarly, modifying the management tree node name does not synchronize with the
station name in the configuration interface. However, changes to the management tree node name
and the device name in the slave overview are synchronized. When modifying the name, a
duplicate check is required to ensure it does not conflict with any other node device names under
the same PROFINET master.

ID Number: Not modifiable.

Slot: Not modifiable; it is a fixed value determined by the insertion position.

Channel Parameter Information: Data Source from Configuration File

o Module Start Offset

Input Area Start Offset (%IB): In offline mode, the start address of the PROFINET slave submodule
input channel can be modified.

Input Area Size (Byte): The number of bytes in the input area.

Output Area Start Offset (%QB): In offline mode, the start address of the PROFINET slave

submodule output channel can be modified.
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Output Area Size (Byte): The number of bytes in the output area.

B Profinet /0 Mapping: Displays Channel Information: this section includes channel name, type, byte
count, address, and description. The channel name and channel description can be modified.

B Information

Displays relevant information about the PROFINET slave submodule from the configuration file.

Profinet Submodule Configuration ] Profinet VO Mapping Information l

Summary:

Name: |Standard

Vendor: |BecknuffAutumatiun

Vender ID: |uxu120

Module ID: |

HW Version:

|
SW Version: |
|

Order Number:

Description: Standard

1.4 PROFINET Communication Example

11.4.1 Example Functionality

This example demonstrates data read/write between a PROFINET master communication module (LX-
CM022) and a PROFINET slave LX-EC007 module.

11.4.2 System Composition

Controller: LX-CU500, Firmware Version LX-CU500-B02.
PROFINET Master: Communication Module LX-CM022.
PROFINET Slaves: LX Series Compact Controller LX-CU311 (Firmware Version LX-CU311-A01)

Expansion Card LX-EC007

Configuration Software:
o  AutoThink V3.2.3SP2
o Intelligent AutoThink V5.0.0A5
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o PRONETA3.8.0.0

11.4.3 Programming

Establish a PROFINET project, following the configuration steps outlined in the setup instructions.

1144 Online Debugging

11.4.41 Slave Configuration

In Intelligent AutoThink, after completing the configuration of the PROFINET slave LX-EC007 parameters,
compile the project and download it to the controller to establish communication between LX-CU311 and
LX-ECO007. Finally, export the device description file of LX-EC007.

11.4.4.2 Master Configuration

(1) In AutoThink, create an LX-CU500 project. Right-click the "EtherCAT" node and select "Scan for
Slaves" to add the LX-CM022 module under the EtherCAT node.

Em Hardware Configuration
=3 Lx_cuson(Lx-cusoo)

- EtherNet1(ETHERNET)

- EtherNet2(ETHERNET)

- COM_1{COM)

El--[44 EtherCAT Master

B[ Lx_cmozz(1001:L%-CM0z2)
--[f] PN_CONTROLLER(192.168.0.1:PN_CONTROLLER)

(2) Go to "Project" — "Import Device Description File", then import the GSD file of Slave
Configuration to add LX-EC007 under LX-CM022.

ED] Hardware Configuration
Em L¥_CUS00{LX-CUSDO)
o EtherMet1 (ETHERMET)
------ EtherMet2(ETHERMNET)
- COM_1{COM})
B[ EtherCAT Master
Em L_CMOZ2{1001:LX-CM0Z2)
ED] PN_COMTROLLER({152.163.0.1:PN_CONTROLLER}
Em L¥_ECOOT(192.163.0.2:{-ECO0T)
o L¥_ECOO07_1{0:L¥-EC0OT)
------ receive_01{1:receive_01})

send_01{2:=zend_01)

For detailed instructions on adding master/slave stations in AutoThink, refer to the PROFINET
Configuration.
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11443 Assign Device Name and IP Address

In PRONETA, assign the device name and IP address to ensure they match the slave station configuration
in AutoThink.

(1) Navigate to Network Analysis — Online, then click the button GH to establish communication
between PRONETA and LX-ECO007.

° ®If the connection fails, verify that the correct network adapter is selected in PRONETA.

(2) Double-click LX-EC007 to open the "Network Parameters" dialog. Set the Device Name to:
Ix_ec007_1 (Note: PRONETA treats device names as case-insensitive). Set the IP Address to:
192.168.0.2, then click "Apply" to confirm the configuration.

“ Network Analysis [0 REE S LT

Online| Offline Comparison Configuration
“a [

Graphical View - Online

i 5 @ M

4 Set Network Parameters

Please select your network parameters

Device Name Ix_eco07_1  2.Set device name

IP Configuration

(e Static IP Configuration 3 Set |P Address
IP Address 192.168. 0. 2
1.Double-click Subnet Mask 255.255.255. O
[_] use router for gateway 192.168. 0.254
desktop-i2td9p0 C Ix_ec007_1
PRONETA LX-ECO07 () Obtain IP configuration from a DHCP server and identified by
[7] 2] MAC Address
| I Device Name
Client ID

Devices connected to an enterprise network or directly to the internet must be
appropriately protected against unauthorized access, e.g. by use of firewalls and
network segmentation. For more information about industrial security, please
visit http:/iwww.siemens.com/industrialsecurity

Apply settings permanently

(3) The configuration settings for LX-EC007 in AutoThink are shown in the figure below.
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g |
=3} Untitied

B, Task Configuration
i B @ TASKI(Task2)
4k Main(PRG)

(58 Program Block o
Fdll Main(PRG) Basic Parameter Communication

Lo dll MotionMain(PRG)

Profinet Device Configuration 1 Profinet Device Overview | Diagnestic Information | Information

(& Automatic Update Time
! ﬁ Eunglun Block IStatiun Name |LX_EC[IEI7_1 I
3 unction .
1[4 Hardware Configuration " Manual Update Time

EG] LX_CUS00{LX-CUS00) Device Number |1
Etherhet! (ETHERNET) Update Time  [2.000 ms
EtherNet2(ETHERNET) Device Type | PN DEVICE
COM_1(COM)

B[] EthercAT Master Update Cyce |3 5
B[ L<_cmozz(1001:00cM022) RT Class Classl -
E---D] PN_CONTROLLER(192.168.0.1:PN_CONTROLLER) Watchdog 6.000 ms
B[ LX_EC007(192.168.0.2:L%-EC00T)
- LX_ECO07_1({0:LX-ECO0T) IP Parameter
receive_01(1:receive_01)
send_01(2:send_01)

1P Add 192.168. 0 . 2 I
[ Global Variable I ress

& Network Variable
Data Type Subnet Mask 255.255.255. 0
(-] Monitor List

@19 Interrupt Configuration
- [+ Onling Trace

[v Use Controller Gateway

Default Gateway | 192 .168 . 0 .254

Module Start Offset

Input Area Start Offset(%IB) 8
Input Area Size(Byte) ’27
Output Area Start Offset(%0QB) |0
Output Area Size(Byte) ’07

11.4.5 Online Debugging

After the project is created, download the programs to the master and slave PLCs separately.

In monitor mode, double-click the PROFINET master or slave station to view and diagnose using online
values.
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11.5

11.5.1

Fault Diagnosis

Profinet ControllerConﬂgurat\on} Profinet Controller Overview Diagnostic Information ]Information]
Channel Number ‘ Channel Name | GroupName Channel Type | Bytes Channel Address | Online Value Channel Description
1 PoriLinkState_7 USINT 1 %IB0 1 PoriLinkState
2 PNMasterState 7 USINT 1 %IB1 2 PNNMasterState
3 PNIoErrorCnt_7 USINT 1 %IB2 0 PNIoErrorCnt
4 PNIoExChDiagCnt_7 USINT 1 %IB3 0 PNIoExChDiagCnt
5] PNloWarningDiagCnt_7 USINT 1 %IB4 0 PNloWarningDiagCnt
Profinet Device Configuration ] Profinet Device Overview Diagnestic Information I Information
Number | Channel Name | GroupName Channel Type Bytes Channel Address Online Vialue Channel Description
=] Inputs
: 1 PlioDiag_8 USINT 1 %IBE 0 PHioDiag
2 PNloDeviceState_8 _ USINT 1 %IBS 0 PNloDeviceState

Master Station Module Diagnosis

The periodic diagnostics of the PROFINET master station include network port link status, encountered
abnormal diagnostics, channel diagnostics, warning diagnostics, and module mismatch diagnostics and
status of the PROFINET master protocol stack. The specific definitions of the periodic diagnostics for the
PROFINET master module are shown in the table below.

Periodic Diagnostic Description for the PROFINET Master Module

Diagnosis

Diagnostic Description

Diagnostic Value

PNIoErrorCnt

Number of PN slave modules with
abnormal diagnostics

If PNIoDiag Bit 0 # 0 or the value in Table 14-6 of
PNIoDeviceState # 0, increment the PNIoErrorCnt value by
1

PNIoExChDiagCnt

Number of PN slave modules with
channel diagnostics

If PNloDiag Bit 1 # 0, increment the PNIoExChDiagCnt
value by 1.

PNIloExMaDiagCnt

Number of PN slave modules with
module mismatch diagnostics

If PNIoDiag Bit 3 # 0, increment the PNIoExMaDiagCnt
value by 1.

PNIoWarningDiagCnt|

Number of PN slave modules with
warning diagnostics

If PNIoDiag Bit 2 # 0, increment the PNloWarningDiagCnt
value by 1.

PortLinkState

Network port link status

Network port link status definitions:
0: Link down
1: Link up

PNMasterState

Status of the PROFINET master
protocol stack

PROFINET master configuration and protocol stack status:
0: No master cnfiguration profile

1: IP address or MAC error

2: Protocol stack running normally

3: Protocol stack stopped

5: Protocol stack has experienced an operational
abnormality

Aperiodic diagnostics include diagnostics related to the PROFINET master network port. The specific
definitions of the diagnostics are shown in the table below.

140




r%«frle%

PROFINET Master Network Port Di

agnostic Definitions

Diagnosis [Diagnostic Description Diagnostic Value

TxFrameCnt|Total number of transmitted packets  [Report based on diagnostic values
RxFrameCntfTotal number of received packets Report based on diagnostic values
RxErrorCnt |Number of erroneous received packets|Report based on diagnostic values

PhyPayload

Current network load value

Report based on diagnostic values

11.5.2

Each PN slave periodic diagnostic includes connection status, diagnostic flags, and exception diagnostics.

PROFINET Slave Diagnostics

The specific definitions of the diagnostics are shown in the table below.

Periodic Diagnostic Instructions for PROFINET Slave

Bit2: Indicates whether alarm diagnostics exist for
the PN slave

Bit3: Indicates whether a module mismatch
diagnosis has occurred for the PN slave

Diagnosis Diagnostic Description Diagnostic Value
Bit0:
0: Connection normal
1: No connection
Bit1:
Bit0: Connection status between PN slave and  |0: PN slave is operating normally, no channel
PN master diagnostic information generated
Bit1: Indicates whether channel diagnostics exist |1: PN slave has channel diagnostic information
. for the PN slave Bit2:
PNIoDiag

0: PN slave is operating normally, no alarm
diagnostic information generated

1: PN slave has alarm diagnostic information
Bit3:

0: PN slave is operating normally, no module
mismatch diagnostic information generated
1: PN slave has module mismatch diagnostic
information

PNloDeviceState|

0: No error

1: IP address conflict

2: Station name not unique

8: Unable to set IP

9: Device not found

11: Watchdog timeout

13: Communication interrupted

16: Incorrect VendorID / DevicelD

Explanation of PROFINET Slave Abnormal Diagnostics

PNloDeviceState Diagnostic Description|Diagnostic Value

No error

IP address conflict

Non-unique station name

Unable to set IP

Device not found

Watchdog timeout

1

Incorrect VendorlD/DevicelD

16

Explanation of Slave Module Al

arm Diagnostics

Diagnostic Description|Diagnostic Value

No alarm 0

Module removed 3
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Module inserted 4
Module insertion error |10

Explanation of PROFINET Slave Module Mismatch Diagnostics

Diagnostic Description Diagnostic Value
Devi If a slave station encounters a module mismatch, it reports based on the diagnostic
evice number value
. If a slave station encounters a module mismatch, it reports based on the diagnostic
Number of mismatched modules value
Slot number of mismatched If a slave station encounters a module mismatch, it reports based on the diagnostic
module value

° @Note: To obtain channel diagnostics, warning diagnostics, and module mismatch information, it

is necessary to call function blocks for reading. Channel diagnostics and module mismatch information are
obtained on a per-module basis, while warning diagnostics retrieve all warning information from all slave

stations.
PROFINET slave stations can also perform diagnostics on channels, warnings, and slots using the

function blocks PN_Get_Channel_Diag, PN_Get Warning_Diag, and PN_Get_Mismatch_Diag. Refer to
the corresponding documentation for diagnostic methods and explanations.
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Chapter 12 EtherCAT Communication

12.1 Network Overview

12.1.1 Introduction

Based on the standard Ethernet physical layer, EtherCAT is an ultra-high-speed Ethernet fieldbus protocol
that makes full use of the full-duplex characteristics of Ethernet and changes the original CSMA/CD media
access control mechanism. EtherCAT uses a technology called "processing on the fly" to improve
bandwidth utilization, so that one data frame per cycle is usually enough to achieve data communication
for all nodes. The unique way EtherCAT processes frames makes it the fastest industrial Ethernet
technology.

12.1.2 Network Characteristics

B EtherCAT uses a standard Ethernet interface to perform automatic address allocation, thus no IP
address settings are required.

B EtherCAT is an industrial Ethernet technology with high performance, low cost, simple application, and
flexible topology.

B The EtherCAT slave station device has at least two Ethernet interfaces to forward data from one
network port to another.

B |t can perform accurate calibration of distributed clocks, so that the "master station clock" can simply
and accurately determine the operating compensation for each "slave station clock", so as to enable
precise synchronization of the servo axes when executing simultaneous linkage tasks.

B The EtherCAT transmission mechanism is called "On The Fly". After the slave station processes its
own data, it forwards the data to the next slave station until the processing completion message is
returned to the master station. Generally speaking, only one data frame is enough for all nodes on the
network to send and receive data.

B The EtherCAT network supports the Safety over EtherCAT protocol, which meets the requirements of
IEC61508 and can reach the functional safety level SIL3. Both standard information and safety
information can be transmitted simultaneously on the same communication bus.
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12.2 Network Topology

The EtherCAT network of the LX series CPUs can support device connection topologies such as daisy
chain and star, and the physical medium can be 100Base-TX standard Ethernet cables or optical cables.
When the 100Base-TX cable is used, the distance between stations can reach 100 m.

The total number of EtherCAT slave stations supported by LX-CU500 is 300, of which the maximum
number of drive-type slave stations is 64.

12.2.1 Daisy Chain Network Topology

Since dual Ethernet ports are the standard configuration of EtherCAT slave station devices, a daisy chain
network topology can be formed through slave station communication modules and servo drivers. as
shown below:

LX-IMO002

EtherCAT

Coupler module
LX-IM001

Servo driver

-

Coupler module
&

LX-IM0O1

Servo driver
€

Requirements for communication cables:

Cable Model Specifications|Communication Distance|
Shielded twisted-pair cable|CAT5e [100 m |
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12.2.2 Branch Network Topology

EtherCAT can be branch connected through the LX-HUB-006 module (6-channel EtherCAT HUB module).
The combination of daisy chain and star connection makes field installation and wiring more flexible and
easier to manage and maintain. When using LX-HUB-006 for cascading, please note that during hardware
configuration, the number of levels of parent nodes and child nodes shall not exceed 12 levels. The
network topology diagram is as follows:

EtherCAT master station

zse= EtherCAT end coupler module
Wl - 1002

EtherCAT network

HUB module LX-HUB006 HUB module LX-HUBOO6& HUB module LX-HUB006

[ . [ip]

iﬂ Tes wiy

Requirements for communication cables:

Cable Model Specifications|Communication Distance|
Shielded twisted-pair cable|CAT5e [Maximum 100 meters |

12.3 Configuration

12.3.1 Automatic Scanning Device

Right-click the EtherCAT Master node, select Scan Slave Station, and the Scan Slave Station dialog box is
displayed, as shown in the figure:
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Em Hardware Configuration
Eﬂ] L¥_CUS00{L¢-CUS00)
e EtherMet1(ETHERMET}
------ EtherMet2(ETHERMNET}
...... COM_1{COM})

- Global Variable EtherCAT Graph
------ & Network Variable

w- b Data Type Add Slave Station
Eﬂ"" Monttor List Scan Slave Station
------ 52 Interrupt Configurati
______ i‘: ;:"::?,FEE: e Reset EtherCAT Master
Copy
Paste
Export
Import
Disable

146



- bl

Scan Slave

Scan Slave for EtherCAT Master

Set slave alias Carmpare Merge | Start Scan I Cancel |

Select Start Scan. After the scan is completed, the EtherCAT Master Topology dialog box is displayed.
Click the Add button, and all scanned modules are automatically added.

The configuration example is as follows:
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L——_IL:H Hardware Configuration
-] Le-cusoo (Lx-cuson)

b EtherNetl (ETHERNET)

EtherNet2 (ETHERNET )
1
4o EtherCAT Master
----- L¥_DI00L {1001 L¥-0T001)
----- L¥_DI0oZ (1002 : L¥-0T002)
----- L¥_ 00003 {1003 : LE-D0003 ]
----- L¥_ATOOL {1004 : LX—ATOO01 )
----- L¥_A000Z {1005 : LE—AD002 ]
----- L¥_TMOOZ (1006 : LE-TM002 )
=4 L¥_mMo01 (1007 LX-TM001 )
] LE_DTI001_ 161008 LX-DI001)
] LE_DI00Z_1 (1009 LX-DI00Z)
tf 1] L¥_DO003_1 (1010:L¥-D0003)
=[] L mm01_t (1011: LX-TM001)

] LE_DTI001_2{1012:1LX-DI001)
ff 1] L¥_DO003_2 (1013 L¥-D0003)

12.3.2 Adding Device Manually

Right-click the EtherCAT Master node, select Add Slave Station, and the Add Slave Station dialog box is
displayed, as shown in the figure. Select the module model to be added and select Add. Repeat this
operation until the hardware addition is completed.
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EID] Hardware Configuration
B[] Lx-cusoo(Lx-cusoo) e —
- EtherNet1(ETHERNET)
- EtherNet2{ETHERNET) Main: Flease add comim
- COM_1{COM)
e jsar
= Global Variable Add Slave Station
------ @ AxizsParaGroup .
[ 6v_Group Scan Slave Station =
- [5) Table Reset EtherCAT Master =
e @ TaskDiagGroup

I'_—'I Drata Type |

| Add slave station

X

Wendor Mame: AllVendor - I

[E--DEVICE LIBRARY

| El ETHERCAT SLAVE STATION MODULE

¥ Delta Electronics, Inc.

~Festo AG & Co. KG

~HOLLI

~HollySys

- OMRON Corporation

- Panasonic Corporation, Appliances Company

- Panasonic Corporation, Automotive & Industrial Systems Company
~WIP& GmbH

Batch &cdd | Add

For consecutively arranged identical modules, you can select the module models to be added and add
them in batches. As shown below:
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endor Hame: AllVendor - |

- ETHERCAT SLAVE STATION MODULE

L Delta Electronics, Inc.

[ Festo AG & Co. KG |
E-HOLL g aitch Add >
El-HolySys

- CM

- Safety | Start address(1 - 14335): 1

F

Add number(1 - 300): I

-ECI ............... e Cancel

=
m

Batch Add ‘ I Add Cloze

12.3.3 EtherCAT Configuration

12.3.3.1 Configuring EtherCAT master station

12.3.3.11 EtherCAT Master Station Configuration

Double-click the EtherCAT Master master station node, and the master configuration interface is displayed
in the right area, as shown in the figure. This interface includes four tabs: EtherCAT Master Station
Configuration, Diagnostic Information, HotConnect Group Configuraiton and SyncUnit Configuration.

e The master station parameters usually use the default settings and do not need to be modified.

e The LX controller performs EtherCAT master initialization, which causes the slave output to be reset
first and then output according to the operation logic. The operations related to EtherCAT master station
initialization include: controller power on, full download, incremental download (EtherCAT related
configuration changes), reset, cold reset, reset EtherCAT master station, and BusReset instruction.

e |f some slave stations are removed and then reinserted into their original positions after the project is
downloaded—either the same stations or replacements with identical models/versions where identity
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verification is disabled (i.e., neither the removed nor the replacement slaves have identity verification
enabled)—the EtherCAT master must be reinitialized before they can go online.

EtherCAT Master Station Configuration l Diagnostic Information ] HotConnect Group Configuration ] SyncUnit Configuration

EtherCAT NIC Setting Auto Configuration
Destination Address (MAC) ‘FF-FF-FF-FF-FF-FF [+ Auto Config Slave
Source Address (MAC) ‘UU-U"-UU-UU-UU-UU

Distributed Clock

Distributed clock

‘4000

Operation Mode

Cycle Time {(us)

Sync Offset (%) ‘20 jl

[ Sync Windew Menitoring

Sync Window 0 3 Formula: (2*n-1)-= 0 ng

Clock Adjustment

(@ Master Shift (EtherCAT Master Time controlled by Reference Clock)

{ Bus Shift (Reference Clock controlled by EtherCAT Master Time)

Data retention setting when task stops

Cptions
Servo device Persist -

Init Command Retries 3 :
10 device output data Persist -
Process Data Mode Redundancy Mode
[ Use LRD/UWR instead of LRV [

B EtherCAT NIC settings

o  Destination address (MAC): MAC address of the EtherCAT network member that shall accept the
message, FF-FF-FF-FF- FF-FF (default).

o  Source address (MAC): MAC address of PLC, 00-00-00-00-00-00 (default).

B Auto Configuration

Enable automatic slave address assignment. If disabled, the slave address can be manually configured;
otherwise, it will be automatically assigned by the system.

B Distributed clock
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o  Run mode: Distributed clock (default).

o  Cycle time: The time interval at which the master periodically sends data frames, in microseconds
(us). In each cycle, the master sends frames, collects input data from slaves, executes the control
algorithm, and writes output data. This parameter must be configured to be consistent with the
execution cycle of the bound IEC task.

o Synchronization offset: This value allows correction of the offset of the synchronization interrupt
within the PLC cycle period of the EtherCAT slave station. Normally, the PLC task cycle starts 20%
later than the slave station synchronization interrupt. This means that the PLC task will lag by 80%
of the cycle period with no data loss.

o  Synchronization window monitoring: If this option is activated, it allows to monitor the
synchronization status of the slave station.

o Synchronization window: Synchronization window monitoring time, which is 10 by default.
B Clock adjustment

o  Master station offset: The reference clock controls the EtherCAT master time.

o  Bus offset: The EtherCAT master station time controls the reference time.
B Options

o Number of initialization command retries: Number of retries to handle transmission errors.
B Data retention settings when task stops

o  Servo device: When an IEC task stops, the EtherCAT bus output and Q area status of the servo
device can be configured to either remain held or disable the axis enable.

o 1O device output data: When an IEC task stops, the EtherCAT bus output and Q area status of the
10 device can be configured to either remain held or be cleared.

In versions that do not support this configuration, the default behavior is to retain (hold) the data. The
configuration takes effect after download.

Scenarios that trigger task stop include: clicking the stop button in AutoThink, clicking the emergency
stop button in AutoThink, or stopping via the dip switch. When a task stop is triggered, forced EtherCAT
Q area variables are not cleared.

When AutoThink triggers task runtime (e.g., clicking the run task button, toggling the switch to run, full
download, incremental download, reset, cold reset, controller power cycle, etc.), the EtherCAT bus
output executes according to the actual value of the Q area.

The following firmware versions support this parameter configuration: LX-CU430 V1.1.0 and above,
LX-CU433 V1.1.0 and above, LX-CU500 V1.4.0 and above, LX-CU501 V1.2.0 and above, LX-CU510
V1.1.0 and above, LX-CU511 V1.0.1 and above.

B Process data mode

o Use LRD/LWR instead of LRW: Determine whether to use the LRD/LWR command or LRW
command to access process data. LRD/LWR is required for cable redundancy and LRW for slave
replication.
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B Redundancy Mode

Controllers supporting ring topology (e.g., LX-CU501, LX-CU511) are configurable with this option
enabled by default. If disabled, the ring network functionality will be unavailable.

12.3.3.1.2 Diagnostic Information

Double-click on the EtherCAT Master node in the project management tree and open the master
configuration interface in the right-hand area. Click on the Diagnostic Information tab to view, as shown in
the following figure.

Detailed instructions can be found in the EtherCAT Fault Diagnosis.

[
EtherCAT Master Station Configuration Diagnostic Information l HotConnect Group Configuration ] SyncUnit Configuration ]

No. ‘ Variable Name Address ‘ Variable Description | Variable Type Online Value ‘ Power Fail Safeguard
0001 | StackState %SB198608 Protocol stack state machine status code USINT 0 FALSE
0002 | BusState %SB198609 Bus status code USINT 0 FALSE
0003 | CfgSlaveNum %SB193610 Number of configuration slave stations | UINT 0 FALSE
0004 | ActiveSlaveNum %SB198612 Number of activation slave stations UINT 0 FALSE
0005 | OnlineSlaveNum %SB198614 Number of online slave stations UINT 0 FALSE
0008 | StackReady %SB193616 Protocol stack ready state USINT 0 FALSE
0007 | StackRunning %SB198617 Protocol stack operation state USINT 0 FALSE
0008 | StackCommunication %SB198618 Protocol stack communication status USINT 0 FALSE
0009 | StackError %SD198620 Protocol stack error code UDINT 0 FALSE
0010 | StackSubError %SD198624 Protocol stack sub error code UDINT 0 FALSE
0011 | StackErrorState %SD198628 Protocol stack error state UDINT 0 FALSE
0012 | StackCycPollError %S0198632 Protocol stack cycle access error statist UDINT 0 FALSE
0013 | StackAcycPolError %S0 193636 Protocol stack acyclic access error stati UDINT 0 FALSE
0014  SlaveState %SB198540 Slave station status code ARRAYTO..2599] FALSE
0015  ReservedDiagirea %SD193540 Reszerved diagnostic area ARRANYTO..350] FALSE

12.3.31.3 HotConnect Group Configuraiton

The transmission mechanism of EtherCAT is linear transmission, and even for star branches, the internal
logic has a sequential linear structure. Therefore, in a non ring network PLC system, if a slave station
goes offline or loses power due to loose network cables or other reasons, it will cause other slave stations
behind the slave station to be unable to operate normally. At this point, a branch led out by a splitter (such
as HUB) can be set as a hot connection group by configuring a hot connection group, so that after the
branch is powered off, it will not affect the normal operation of other slave stations. At the same time, when
the branch is powered on again, there are no restrictions on the inserted network port (in the scenario of a
ring network PLC system, reference can be made to 8.3.3.1.4 SyncUnit Configuration).

Constraint:

1. The hot connection group needs to be used in conjunction with LX-HUB107, LX-IM001, LX-IM002 and
LX-IM003. Based on the actual physical structure, a branch from one port of the HUB can be configured
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as a hot connection group. It does not support multiple hot connection groups on the same port of the
HUB, nor does it support configuring HUB modules as hot connection groups.

2. When the controller is LX-CU500 or LX-CU501, the functional safety module does not support
configuring hot connection groups. There is no such restriction when the controller is LX-CU510 or LX-
CuU511.

3. Multiple hot connection groups do not support simultaneous power on. Only when all modules in a hot
connection group have entered the OP state can the next hot connection group be powered on.

4. Inserting a slave station between two adjacent hot connection groups is not supported. If insertion is
required, the hot connection group must be deleted first.

5. When deleting a slave station that has already been configured with a hot connection group, the hot
connection group must be deleted first.

6. The rings network linear and the main rings of star topology do not support hot connection.

7. When the controller is LX-CU510 or LX-CU511, the 500us bus cycle does not support hot connection.
When the master station has only one slave station, the slave station does not support setting as a hot
connection.

8. When the module configuration within a hot-connect group in the topology does not match the software
configuration, that hot-connect group and subsequent modules cannot be guaranteed to go online
properly, but the modules before this hot-connect group can still go online.

9. Ifthe loss or error of packets during hot-plugging of the connection group causes the connected device
(e.g., servo) to become inactive, the device can be reactivated by clearing the axis error via the
command EtherCAT_AxisFaultReset in AT (Axis Technology) according to the axis number.

Operation:

Here is an example to illustrate how to configure a hot connection group. The hardware configuration
shown in the figure below is to configure the two branches from the X2 and X3 ports of HUB107 into two
hot connection groups. Namely: Stations 1008, 1009, and 1010 are configured as a hot connection group;
The 1011 slave station is configured as a hot connection group.
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L——_ID] Hardware Configuration
E---m LX-CUSO0(LX-CUS00)
i--[5| EtherNet1(ETHERNET)
: EtherMet2(ETHERNET)
COM_1{COM)
EtherCAT Master
----- Lx_ D00 {1001:L%-D1001)
----- Lx_DI002(1002:L%-01002)
----- Lx_D0003(1003:LX-00003)
----- LX_AI01 {1004 LX-A1001)
----- L¥_AD002(1005:LX-40002)
----- LK IMOOZ( 1 008; LE-INM002)
21 L HUB107_IN_X2_X3(1007:L¥-HUB107(IN, X2, X3})
B[] LX_M001(1008:LX-M001)
- L¥_AID02(1009:LX-41002)
L L¥_A0003(1010:L4-A0003)
[l R88D_KNO4H_ECT(1011:R88D-KNO4H-ECT:0)

Configure slave alias:

Due to the hot connection group being identified as the slave alias of the first module within the group, it is
necessary to configure the slave alias of the first module within the group before configuring the hot
connection group.

Note: Slave aliases must be globally unique and cannot be duplicated with other

slaves within the group or outside the group.
(1) Module without dip switch (such as station 1008 in the above picture):
(a) Double click on the slave to open the "EtherCAT Slave Station Configuration” tab.
(b) In the pop-up dialog box, configure station alias, such as 1008.
(c) Click "Configured Slave Alias" (this button is enabled in monitoring mode).

(d) Click on 'Write to EEPROM'.
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EtherCAT Slave Station Configuration lF'rou:ess F'arameter] Init Commands | EtherCAT 10 Mapping | Information

FSnF Confin Kailhoy Mode —

Configured Station Alias k4

Device Type I module L
Configured Station Alias

i
Corresponding Axis Number JZI i
Actual Value (EEPROM): 0 1
1008 =]
JiE |

Actual Value (Register): lc—
Station Alias 3 New Walue: 2 1DUE| = L
Configured Station Alias | 1 -

Basic Parameters

Slave Address

Startup Checking -
v Write to EEPROM 3 ‘
= T
(e) After EEPROM writing is completed, perform power-off and power on operations on the
module.
(f Repeat steps (a) to (b) above to confirm that the slave alias has been loaded into the register,
i.e. the parameter value of the Actual Value (Register) has been modified to the value set in
step (c)

(2) Module with dip switch (such as station 1011 in the above picture):
(a) Set the alias address of the slave station by toggling the dip switch.
(b) Perform power-off and power on operations on the module.
(c) Double click on the slave to open the "EtherCAT Slave Station Configuration" tab.
(d) Click on 'Configured Station Alias' (this button is enabled in monitoring mode).

(e) In the pop-up dialog box, confirm that the slave alias has been loaded into the register, that
is, the parameter value of the Actual Value (Register) is the value set by the dip switch (there
is no need to pay attention to the actual value (EEPROM)).

Configure hot connection group

(1) Double-click on the "EtherCAT Master" master node in the project management tree to open the
master configuration interface.

(2) Click on the HotConnect Group Configuraiton tab, as shown in the following figure. The interface
parameters are described in the table below.
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LX_IM001 (1008:LX-IMD01 ) ¢ |

EtherCAT Master Station Configuration | Diagnestic Information  HotConnect Group Configuration | Synclnit Configuration

—HotConnect Group — HotConnect Group attribute
[¥ Idertification value |1 _l:[
[~ EtherCAT Addrof previous Slave |1 _Ij
Identification ADO

% Configured Station Aliss(AD0 0:x0012)

= Explicit Device Idertification(A00 0x0134)

" Data Word(2 Bytes) ADO (hex): IUXDU‘Q

—~EtherCAT Slave
Check | Slave Name HotConnect Group Name
[~ LX_DI001(1001:LX-DID01) <default>
[~ LX_DI002(1002:LX-DIn02) <default=
[~ LX_DO003(1003:LX-DO003) <default>
[~ LX_AIDD (1004:LX-A1001) <default=
[~ LX_A0002(1005:LX-A0002) <default>
[~ LX_IMO02(1006:LX-M002) <default=
[~ T LX_HUB107_IN_X2_X3(1007:LX-HUB107(N X2X3)} <default>
[~ ; LX_IMO01 (1008:LX-IM001) <default=
[ LX_AIDNZ(1009:LX-A1002) <default>
- V- LX_ADDO03(1010:L%-A0003) <defautt-
[~ . R83D_KNO4H_ECT(1011:R88D-KNO4H-ECT.0) <default>
T
=

Hot connection group parameter description:

Parameter Description
HotConnect Group Hot connection group list.
Identification value The slave alias of the first module within the group.

EtherCAT Addr. Of

HotConnect Group .
previous Slave

The EtherCAT address of the previous slave station.

attribute . - - .
Identification ADO The conflgurat!on method_ for I-!ot(}onnec Group' currently only
supports 'Configured Station Alias'.
EtherCAT Slave Slave list.

(3) Click + | to add a hot connection group.

(4) Select the newly added hot connection group HotConnect1, in the EtherCAT slave area on the
right, check the slave stations 1008, 1009, and 1010, and add these three slave stations to the
hot connection group HotConnect1.

(5) Configure the 'ldentification value' as the slave alias of the first module in the group, such as
1008.
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EtherCAT Master Station Configuration | Diagnostic Information  HotConnect Group Configuration | Synclnit Configuration

— HotConnect Group —HotConnect Group attribute
[V Identification value 1008 =
[T EtherCAT Lddrof previous Slave |1 _I;
Identification ADO

% configured Station Alias(A00 Dx0012)

= Explict Device Identification( 00 0x0134)

" Data'Word(2 Bytes) ADO (hex): IUxDEHZ

r— EtherCAT Slave

Check Slave Name HotConnect Group Name
- LX_DI001(1001:LX-DID01} <default:

I_ L¥_DID02(1002:Lx-DI002) =default=

I_ Lx_DO003(1003:.X-D0003) =default=

~ LX_AIDD1 (1004:LX-A1001) <default=

~ LX_ADD02({1005:L%-A0002} <default=

~ LX_IM002{1006:LX-IM00Z) <default=

~ E LX_HUB07_IN_X2_X3(1007:LX-HUB107(IN X2,%3)) <default=

2| |[¥

v LX_AID0Z{1009 LX-21002) [HotConnect1]

|7 L LX_AO003(1010:LX-A0003) [HotConnect1]

I_ . RB8D_KNO4H_ECT{1011:R880-KNO4H-ECT.0) =default=
I ————

o

(6) Repeat steps (3) to (5) above to add a second hot connection group, HotConnect2, and add slave
number 1011 to the group. Set the 'Identification value' to the slave alias of 1011.

[ <1200

EtherCAT Master Station Configuration | Diagnostic Information  HotConnect Group Configuration |Syncunn Configuration |

—HotConnect Group —HotConnect Group attribute
HotConnect |v Identification value 1 =
™ EtherCaT Addrof previous Slave |1 _I;'
i ion ADO

1= Configured Station Alias(A00 0:0012)

" Explicit Device Idertification 200 0x0134)

{7 Data iWiord(2 Bytes) ADO (hex): ID’xDEHZ

- EtherCAT Slave
Check Slave Name HotConnect Group Name
[~ LX_DIOD1{1001:LX-DI001) defautts
[~ LX_DI0D2(1002:X-DI002) defautts
[~ L%_DO003(1003:L.X-DO003) defautts
[~ L_AI01(100&:LX-A1001) defautts
[ LX_ADDD2(1005:LX-A0002) defautts
[ LX_IM002{1006:LX-IM002) defautts
[T | 8 X HUB107_N_X2_X3({1007-LX-HUB10T(N X2, X3)) defautts
| i x_ueorpmesicmon) [HotConnacti]
0| LX_AIDDZ(1008:LX-A1002) [HotConnecti]
nlE LX_AO003(1010:LX-40003) [HotConnecti]
[v : <NO4H_ECT(1011 HotConnectz]
|-

Related Operations:
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(1) After inserting a new module into a module that has already been configured with a HotConnect

Group, the new module is automatically added to the hot connection group.

(2) When you need to delete a module from a HotConnect Group, you can select the HotConnect

Group and uncheck the checkbox before that module.

(3) When you need to delete a hot connection group, select the medium HotConnect Group and click

= |. After deletion, all modules in the group have no hot connection group configuration

information.

12.3.3.1.4 SyncUnit Configuration

Similar to a HotConnect Group Configuraiton, in a ring network PLC system, a branch led out by a splitter
(such as HUB) is set as a synchronization unit to ensure that the normal operation of other slave stations
is not affected after the branch is powered off. At the same time, when the branch is powered on again,
there are no restrictions on the inserted network port (in non ring network PLC system scenarios, refer to
8.3.3.1.3 HotConnect Group Configuraiton).

Constraint:

1.

The SyncUnit needs to be used in conjunction with LX-HUB107, LX-IM001, and LX-IM002. Based on
the actual physical structure, a branch from one port of the HUB can be configured as a SyncUnit. It
does not support multiple SyncUnit hand in hand on the same port of the HUB, nor does it support
configuring HUB modules as a SyncUnit.

2. When the controller is LX-CU500 or LX-CU501, the functional safety module does not support
configuring SyncUnit. There is no such restriction when the controller is LX-CU510 or LX-CU511.

3. Multiple SyncUnits do not support simultaneous power on. Only when all modules in a SyncUnit have
entered the OP state can the next SyncUnit be powered on.

4. Inserting a slave station between two adjacent SyncUnits is not supported. If insertion is required, the
SyncUnit must be deleted first.

5. When deleting a slave station that has already been configured with a SyncUnit, the SyncUnit must be
deleted first.

6. When the controller is LX-CU510 or LX-CU511, the 500us bus cycle does not support SyncUnit.

Operation:

Here is an example to illustrate how to configure a SyncUnit. The hardware configuration shown in the
figure below is to configure the two branches from the X2 and X3 ports of HUB107 into two SyncUnits.
Namely: Stations 1008, 1009, and 1010 are configured as a SyncUnit; The 1011 slave station is
configured as a SyncUnit.
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L—_I % Hardware Configuration
B- E LX-CUS00(LX-CUS00)

] LX_DID01(1001:LX-DID01)
LX_DI002(1002:LX-DI00Z)
LX_DO003(1003:LX-DO003)
LX_AI001(1004:LX-AI001)
LX_AD002(1005:LX-A0002)

-~ X M002(1006:LX-M002)

-EH] LXCHUB07_IN_X2_X3(1007:LX-HUB107(IN %2, X3})
E| E LX_IM001(1008:LX-IM001)

- LX_AI002(1009:LX-A1002)

L LX_AD003(1010:LX-A0003)

- REED0_KNO4H_ECT(1011:R880-KNO4H-ECT:0)

(1) Double-click on the "EtherCAT Master" master node in the project management tree to open the
master configuration interface.

(2) Click on the SyncUnit Configuraiton tab, as shown in the following figure. The interface
parameters are described in the table below.

| -

EtherCAT Master Station Configuration | Diagnostic Information | HotConnect Group Configuration  SyncUnit Configuration

— SyncUnit — EtherCAT Slave

Check Slave Name Synclnit Name
(| LX_DI004 (1001:LX-DI001} <default-
(| LX_DI00Z(1002 LX-DI00z2) <defautt=
Il LX_DO003(1003:LX-DO003}) =defaults
Il LX_AID01(1004:LX-21001) <defaults

I_ LX_AQ00Z(1005:LX-A0002) <«default=

I_ LX_IMO02{1006:LX-IM002) =default=

I_ =] LHX_HUB107_IN_X2_X}3(1007:LX-HUB107(IN, X2 X3)) =«default=
(| EJ LX_IM001 (1008:LX-IM001 ) [HotConnect1]
(| LX_AI002(1009:LX-A1002) [HotConnecti]
(| LX_ADDO3(1010:LX-A0003) [HotConnecti]
(| RBSD_KNO4H_ECT(1011:REE0-KND4H-ECT:0) [HotConnect2]

: | - |

SyncUnit parameter description:

SyncUnit SyncUnit list.
EtherCAT Slave[Slave list.
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(3) Click + | to add a SyncUnit.

(4) Select the newly added SyncUnit, in the EtherCAT slave area on the right, check the slave
stations 1008, 1009, and 1010, and add these three slave stations to the SyncUnit.

C—

EtherCAT Master Station Configuration | Diagnostic Information | HotConnect Group Configuration  SyncUnit Configuration |

—SyncUnit —EtherCAT Slave
Check Slave Mame Synclnit Mame

- LX_DID01(1001:LX-DI001 ) <defaults

l_ LX_DI002(1002:LX-DI002) <«default=

l_ LX_D0003(1003:LX-D0O003) <«default=

- LX_AID01 (1004:LX-A1001) <defautt-

- LX_ADD02{1005:.LX-A0002) <defautt~

- LX_IM002(1006:LX-IM002) <defaults

l_ =] LX_HUB107_IN_X2Z_X3(1007:LX-HUB10T(IN X2, X3)) <«default=

|7 E'E‘ LX_IM001 {1008 LX-IM001) [HotConnect1]SyncUnitl
|7 L_AID02(1008:LX-A1002) [HotConnect1]SyncUnit1
Ica LX_ADD03(1010:LX-A0003) [HotConnect!]SyncUnitt
- RE3D_KNO4H_ECT(1011:R88D-KNI4H-ECT:0) [HotConnect2]

- | - |

(5) Repeat steps (3) to (4) above to add a second SyncUnit, and add slave number 1011 to the group.
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l_ LX_IM001 (100814001} < |
EtherCAT Master Station Configuration | Diagnostic Information | HotConnect Group Configuration  SyncUnit Configuration
—SyncUnit —EtherCAT Slave
Check Slave Name SyncUnit Name
~ LX_DID01 (1001:LX-DI001) <defautts
I_ Lx_DI002(1002:L¥-DI002) =default=
- LX_DO003(1003:LX-DO003) <defautt>
- LX_AID01(1004:LX-A1001) <defautt>
~ LX_AODO2(1005:LX-A0002) <defautts
~ LX_IMODZ2(1006:LXAM002) <defautts
I_ =) L _HUB07_IN_X2_X3(1007:LX-HUB107(IN, X2 X3)} =default=
I_ E'E‘ LX_IMO01{1008 LX-IM001 )y [HotConnect1]SyncUnitt
Il s LX_AIDD2{1009:LX-AI002) [HotConnect1]SyncUnt!
(| LX_AOB03(1010:LX-A0003) [HotConnect]SyncUnit!
v KND4H_ECT(101 CNO4H-ECT:0)

- | - |

Related Operations:

) After inserting a new module into a module that has already been configured with a SyncUnit, the

new module is automatically added to the SyncUnit.

(2) When you need to delete a module from a SyncUnit, you can select the SyncUnit and uncheck

the checkbox before that module.

(3) When you need to delete a SyncUnit, select the medium SyncUnit and click . After deletion, all
modules in the group have no SyncUnit configuration information.

12.3.3.2

12.3.3.2.1

Double-click the slave station under the EtherCAT Master node, and the slave station parameter
configuration interface is displayed in the right area, as shown in the figure.

This interface includes six tabs: EtherCAT Slave Station Configuration, Process Parameters, Init
Commands, Channel Parameter Information, EtherCAT 10 Mapping, and Information. Related parameters
can be set through each tab.

Configuring EtherCAT slave station

EtherCAT slave station configuration
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EtherCAT Slave Station Configuration } Process F‘arameter] Init Commands | Channel Parameter Information | EtherCAT 10 Mapping] Informalion]

Basic Parameters F50E Config Mailbox Mode

Device Type CM module OffLine FSoEAddr (" Cyclic (ms) 10 3
(& State Change
Correspending Axis Number 3 OnLine FSoEAddr
Port

Slave Add 1001
lave. ress ,—:l Bind FSOE 10 | ‘ Front Mode Port ﬂ
ldentification ,ﬁ

Distributed Clock

Station Alias Select DC [ -
| [ 4000 Sync Unit Cycle (us)
Startup Checking
Sync O:
[¢ Check Vendor ID
o

[# Check Product ID
1 4000 Cycle T
[ Check Revision Number = | :‘ yele Time (us)

[~ Check Kentification

Offset Time (us)

|

Timeouts.
-

SDO Access 0 ms

hd G = 4000 El Cycle Time (us)

1=P 3000 3: ms
@ 0 3 Shift Time (us)
P=S/S>0 10000 El: ms

DC Cyclic Unit Control

[~ cyclic unit [~ Lateh unito [~ Lateh unit1
Watchdog PO
[ Set Multiplier 2498

[w PDO Assignment

[ SetPDIWatchdog 1000 EI = 100.00 ms
[ SetSM Watchdog 1000 = 100.00 me

Wodule Start Offset
Input Area Start Offzet(%IB) 0
Input Area Size(Byte) ,447
Output Area Start Offset(%QB) 0
Output Area Size(Byte) ,447

[~ PDO Configuration

B Basic parameters
o  Device type: Servo driver and general 10 supported.

o Axis number: When the device type is a servo driver, the axis number needs to be set with a range
of 0 to 63 and the default value of 0. When the device type is an IO module, this option is invalid.

o Slave address: The default slave station address is start from 1001, and the user can set the slave
address here. Address range: 1~14355.

o Identification: Set the slave identity ID number. If identity verification is enabled, it must match the
written slave alias.

B Mailbox mode
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o  Cycle: Interval (milliseconds) for reading the input mailbox (polling mode), setting range: 0~99999.

o  State Change: The input mailbox will only be read when the status bit is set.
B Port

o When the device type is a branch module (e.g., servo drive), this parameter identifies the port of
the parent node connected to the current node.

B Station Alias

This function is primarily used to write the configured slave alias into the slave's EEPROM and is only
available in online mode. After configuring the "New Value," click "Write to EEPROM" to immediately
update the actual value (EEPROM). However, the actual value (register) will only take effect after power
cycling the physical module.

B Startup Checking

By default, when the system starts, it automatically checks the vendor ID or product ID based on the
current configuration settings. If a mismatch is detected, the bus stops and no further action is taken.
This setting is to avoid downloading the wrong configuration.

After enabling the "Verify Identity" function, the system will check whether the slave device's identity
matches the preset alias. If they do not match, the slave device will be prohibited from going online.

B Timeouts

By default, the following operations are not defined as timeouts. However, if you want to see if they
exceed a specific time, you can set the time (in microseconds) here:

o SDO access: When the system starts, it sends the SDO list, setting range: 0~100000.
o |->P: Convert from 'initialization' to 'pre-run' mode, setting range: 0~100000.

o P->S/S->0: Convert from 'pre-run' to 'safe running' mode or from 'safe running' to 'run' mode,
setting range: 0~100000.

B Distributed clock

o Select DC: The drop-down menu provides settings for distributed clocks provided by the device
description file. The default is DC-Synchronous.

o Enable: If the Distributed Clock function is activated, the data exchange cycle time displayed in the
Sync Unit Cycle (us) area will be determined by the master station cycle time. The master station
clock is therefore able to synchronize data exchange within the network.

o SyncO:

o  Enable sync 0: If this option is activated, the sync unit of sync 0 is used. A synchronization unit
describes a series of synchronously exchanged process data.

Synchronization unit cycle: If this option is activated, the result of the master station cycle time
multiplied by the selected factor will be used as the synchronization cycle time of the slave station.
The Cycle Time (us) field displays the currently set cycle time. Setting range: 0~4294967.

User-defined: If this option is activated, the desired time in microseconds can be entered in the
Cycle Time (us) field. Offset time setting range: 0~4294967.
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Sync 1:

Enable sync 1: If this option is activated, the sync unit of sync 1 is used. A synchronization unit
describes a series of synchronously exchanged process data.

Synchronization unit cycle: If this option is activated, the result of the master station cycle time
multiplied by the selected factor will be used as the synchronization cycle time of the slave station.
The Cycle Time (us) field displays the currently set cycle time. Setting range: 0~4294967.

User-defined: If this option is activated, the desired time in microseconds can be entered in the
Cycle Time (us) field. Offset time setting range: 0~4294967.

B DC cycle unit control

This is an option to select the function definition of distributed clocks, which is allocated to the local

microprocessor. The control function has been completed in the register of the slave station. Possible

settings: cycle unit, latch unit 0, latch unit 1.

B Watchdog

o Setting multiplier: The watchdogs PDI and SM (Synchronization Manager) get their cycles from
the local terminal, and then the watchdog receives the cycles.

o  Setting PDI watchdog: If the PDI (Process Data Interface) communication time with the EtherCAT
slave station exceeds the set and activated PDI watchdog time, the watchdog will be triggered.

o  Setting SM watchdog: If the EtherCAT process data communication cycle is longer than the set
and activated SM (Synchronization Manager) watchdog time, the watchdog will be triggered.

B PDO Assignment

o PDO allocation: Check this parameter, and the request command with index Ox1cxx is added to
Init Command, and then downloaded to the EtherCAT slave station when the system starts. No
settings are required, just keep the default configuration.

o PDO configuration: Check this parameter to add the corresponding PDO configuration to the
Initialization Command and it will be downloaded to the EtherCAT slave station when the system
starts. No settings are required, just keep the default configuration.

B Module Start Offset

o Input Area Start Offset(%IB): In offline mode, the starting address of the input channel in the
EtherCAT IO mapping for the module can be modified.

o Input Area Size (Byte): The number of bytes in the input area.

o  Output Area Starti Offset(%QB): In offline mode, the starting address of the output channel in the
EtherCAT IO mapping for the module can be modified.

o  Output Area Size (Byte): The number of bytes in the output area.

12.3.3.2.2 Process parameters

When the device type is a servo driver, the PDO type can be selected.
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HollySys

EtherCAT Slave Station Configuration Process Parameter | Init Commands | EtherGAT IO Mapping | Information
— Select inp! - Select outpt

[ Name [Type [ index [ [ name [Type [ ingex [

|7 161A00 15t TXPDO Mapping [ 161600 15t RxPDO Mapping
Status Werd UINT 1646041:00 Control Word UINT 16#5040:00
ActualPosition DINT 1646064:00 TargetPosition DINT 16#507A 00
Velocity actual value DINT 16#506C:00 TargetVelocity DINT 16#B0FF00
Actuaorque INT 1645077:00 TargetTorque INT 16#5074:00
ModeO OperationDisplay ST 164606100 ModeOfOperation ST 16#6060:00

= 1651A01 2nd TxPDO Mapping [+ 1641601 2nd RxPDO Mapping
Status Werd UINT 164604100 Control Word UINT 16#5040:00
ActualPosttion DINT 16#6064:00 TargetPosttion DINT 16#50TA 00

[T 16%1A02 3rd TxPDO Mapping [ 1621602 3rd RxPDO Mapping
Status Werd UINT 16#6041:00 Control Word UINT 16#65040:00
ActualPosition DINT 1646064.00 TargetVelocity DINT 16#80FF:00
Velocity actual value DINT 16#606C:00 [T 16#1603 4th RxPDO Mapping

= 1651A03 4th TxPDO Mapping Control Word unT 16#5041:00
Status Word unT 16#5041:00 TargetTorque INT 16#5074:00
ActualPosiion oNT 1646064:00
Actuaorque INT 164607700

When the device type is an IO module, the 10 channel can be selected.

EtherCAT Slave Stalion Configuration Process Paramster | init Commands | EtherCAT 10 Mapping | Information
— Select inpt — Select outpl

[ Name [ Type [ index | [ Hame [ Type [ ndex |

|7 16#1A00 15t TxPDO Mapping [ 161600 15t RxPDO Mapping
Status Word UINT 16%#6041:00 Control Word UINT 16#6040:00
ActualPosition DINT 16#6064:00 TargetPosition DINT 16#60TA00
Velocity actual value DINT 16#606C:00 TargetVelocity DINT 16#60FF:00
ActualTorque INT 16#6077:00 TargetTorque INT 16#6071:00
ModeO fOperationDisplay SINT 16#6061:00 ModeOfOperation SINT 16#5060:00

[+ 16#1A01 2nd TxPDO Mapping [¢ 16#1601 Znd RxPDO Mapping
Status Word UINT 164#6041:00 Control Word UINT 16#5040:00
‘ActualPosition DINT 16#6064.00 TargetPosition DINT 16#80TA00

|7 16¥1A02 3rd TxPDO Mapping |7 16#1602 3rd RxPDO Mapping
Status Word UINT 16#6041:00 Control Word UINT 16#6040:00
ActualPosittion DINT 16#6064:00 TargetVelocity DINT 16#60FF:00
Velocity actual value DINT 16#606C:00 [T 16#1603 4th RxPDO Mapping

= 16#1A03 4th TxPDO Mapping Control Word UINT 16#6040:00
Status Word UINT 16#6041:00 TargetTorque INT 16#6071:00
ActualPesition DINT 16#6064.00
ActuafTorque INT 16#6077.00

When the device type is a PO module, in the Modules tab, add the csp control mode to AxisO and Axis1,
and then the PDO parameters corresponding to AxisO and Axis1 are displayed in the Process Parameters
tab.

4} Main(PRG}.Jo x | [[]EtherCAT Master x

EtherCAT Slave Station Configuration Modules | Process F'arameter' Init Commands | Channel Parameter Information | EtherCAT 10 Mapping | Information |

[=)- Selectable Modules Add—> Bl Slots.
=~ 5M 031 - Input Modules. [ 001 Axis 0[]

~csp-axis (csp) 002 1 Axis 1 1]

=-- Delete
Slot Attribute

Al Main(PRG) id | [1]EtherCAT Master < _

EMnerCAT Slave Station C | Modules {Process Farameter | nitc Channel Parameter Information | EterCAT 10 Mapping | Information
— Select inp! — Select outp!
Name: [Type [ index. | Name. [Type Index
[+ 16#1A80 Device Diag(Mandatory) [+ 16#1601 Outputs(Module csp - axis)
Field Power Status. UINT 16#A000:01 Centrol Word UINT 1646040:00
= 16#1A01 Inputs(Module csp - axis) TargetPosition DINT 1E#507A00
Error Code UINT 16#603F:00 Digital Outputs. UDINT 16#60FE:01
Status Word UINT 1646041:00
ActualPosition OINT 16#6064:00
Digital Inputs. UDINT 16#60FD:00

When the device type is an SSI module, the PDO parameters can be selected in the multi-axis process
parameters.

166



‘%«ﬂ@

- Main(PRG).Jd< | [[] EtherCAT Masterx_

EtherCAT Slave Station Configuration Process Parameter hnn Commands | Channel Parameter Information | EMerCAT 10 Mapping | Information

Muti &3S PDO Change 1 = [ Enabled Corresponding Axis Number m
Select input = Select output
Name Type. [ ingex [ Name. Type Index
[+ 16#1A00 Device Inputi(Mandatory) [= 16#1600 Device Outputi(Mandatory)
CHI: Channel Status UNT 16#6041:00 CH1: Encoder Counter Operatione Command UNT 1646040:00
CHI: Encoder Actual Value DINT 1646063:00
CHI: Encoder Present Posttion DINT 164606400
CH1: Encoder Status Data usmT 164606100
[+ 16¥1A80 Device Diag(Mandatory)
Field Power Status UNT 16#A000:01

When the device type is an ECI module, the PDO parameters can be selected in the multi-axis process

parameters.

4 Main(PRG) I | [[]EtherCAT Master x _

EtherCAT Slave Station Configuration  Process Parameter | it Commands | Channel Parameter Information | EtherCAT 10 Mapping | Information

Mutti Axis PDO Change #1 - [v Enabled Corresponding Axis Number 0 El‘
Sekect input = Select output
Name. Type [ Index | Name. Type Index
[+ 16#1A00 Device Inputi{Mandatory) [+ 16#1600 Device Outputd(Mandatory)
CH1: Encoder Counter Status umT 1646041:00 CH1: Encoder Counter Operatione Command umT 162508000
CH1: Encoder Present Position DINT 1646064:00
CH1: Digtal Inputs uDNT 16460FD:00
[# 16#1A80 Device Diag{Mandatory)
Field Fower Status UNT 16£A000:01

Custom PDO parameters: When the device type is a servo driver, you can add or delete system PDO
parameters in the process parameters. The operation method is as follows:
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EtherCAT Slave Station Configuration Process Parameter | Init Commands | EtherCAT 10 Mapping | Information

— Select input

I Name I Type I Index
- 16#A00 18t TR ~
Status Word Add UINT 16#5041:00
ActualPositior Delete DINT 164506400
Velocity actuz Move Up DINT 168506C.00
ActualTergue INT 1686507700
ModeOfOpere ) r'_*:i ove Down SINT 16#5061:00
[+ 16#A0 2nd TxPDO Mapping
Status Word UINT 184#5041:00
ActualPosition DINT 184508400
[~ 168#1A02 3rd TxPDO Mapping
Status Word UINT 16#5041:00
ActualPosttion DINT 168506400
Velocity actual value DINT 168506C.00
[~ 16#1A03 4th TxPDO Mapping
Status Word UINT 164504100
ActualPosition DINT 164506400
Actuallorgue INT 184#5077:00

EtherCAT Slave Station Configuration FProcess Parameter | Init Commands | EtherCAT 10 Mapping | Infarmation
— Select input

I Name I Type I Index
- 16#1A00 15t TxPDO Mapping
Status Word UINT 16#5041:00
ActualPosition DINT 16#5064:00
Velocity actual value Insert DINT 16#506C:00
Actualorque Delete INT 164607700
WModeQ fOperationDis Move Up SINT 16#6061:00
[ 16#1A01 2nd TxPDI Mave Down
Status Word UINT 16#5041:00
ActualPosition DINT 16#5064:00
- 16#1A02 3rd TxPDO Mapping
Status Word UINT 16#5041:00
ActualPosition DINT 16#5064:00
Velocity actual value DINT 16#506C:00
[T 16#1A03 4th TxPDO Mapping
Status Word UINT 16#5041:00
ActualPosition DINT 16#5064:00
Actuallorgue INT 184507700

The PDO Parameters dialog box is displayed, as shown in the figure, and then select and add the
parameters in the list box.
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12.3.3.2.3

Pdo Entry

Mame: |

Index: |

Data Type: |B“r‘TE J

Count: |IZI :l

Sub Indes: |

Bit Lentgh: |8

16#2000:00 - DRV's Parameter
16#2001:00 - DRV's Parameter
16#2002:00 - DRV's Parameter
1642003:00 - DRV's Parameter
16#2004:00 - DRV's Parameter
1642005:00 - DRV's Parameter
16#2006:00 - DRV's Parameter
16#2007:00 - DRV's Parameter
16#2008:00 - DRV's Parameter
16#2009:00 - DRV's Parameter
16#200A:00 - DRV's Parameter
164200B:00 - DRV's Parameter
164200C:00 - DRV's Parameter
164200D:00 - DRV's Parameter
16#200E:00 - DRV's Parameter
16#200F:00 - DRV's Parameter

oK

Initialization command

FO-00
FO-01
FO-02
FO-03
FO-04
FO-05
FO-0&
FO-07
FO-08
FO-09
FO-10
FO-11
FO-12
FO-13
FO-14
FO-15

Cancel

Note that the same PDO parameter cannot be added to the same process parameter

The initialization command is sent to the slave station when the system starts to initialize the slave station.
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[ Main(PRG).Id:x } [J]EtherCAT Master x _]
EtherCAT Slave Station Configuration ] Process Parameter | EtherCAT 10 Mapping] Information
Transition | Protocol | Index ‘ Data Comment
<PS>= CoE 0x1C12:00 0x00 clear sm pdos (0x1C12)
<P5= CoE 0x1C13:00 0x00 clear sm pdos (0x1C13)
<PZ= CoE 0x1400:00 0x00 clear pdo 0x1400 entries
=Pz CoE Ox1A00:01 O0xB60410010 download pdo Ox1A00 entry
<P3= CoE Ox1A00:02 0x60640020 download pdo Ox1A00 entry
“PS= CoE 0x1400:03 0x608C0020 download pdo 0x1A00 entry
<PS5= CoE 0x1A00:04 0x60770010 download pdo 0x1400 entry
<PS= CoE 0x1A00:05 0x60610008 download pdo 0x1400 entry
<PS= CoE 0x1400:00 0x05 download pdo 0x1A00 entry count
<PZ= CoE 0x1401:00 0x00 clear pdo 0x1401 entries
<P3= CoE Ox1A01:01 0x60410010 download pdo Ox1A01 entry
<PS= CoE 0x1A01:02 0x60640020 download pdo 0x1A01 entry
<PS5= CoE 0x1A01:00 0x02 download pdo 0x1A01 entry count
<PS= CoE 0x1A02:00 0x00 clear pdo 0x1402 entries
<P5= CoE 01 A02:01 0x60410010 download pdo 0x1A02 entry
=PS= CoE Ox1A02:02 0xE0640020 download pdo 0x1A02 entry
<P3= CoE Ox1A02:03 0x606C0020 download pdo 0x1A02 entry
<PS= CoE 0x1A402:00 0x03 download pdo 0x1A02 entry count
<PS5= CoE 0x1A03:00 0x00 clear pdo 0x1403 entries
<PS>= CoE 0x1A03:01 0x60410010 download pdo 0x1403 entry
<P5= CoE 0x1A03:02 0x60540020 download pdo 0x1A03 entry
=PS= CoE Ox1A03:03 0xE0770010 download pdo 0x1A03 entry
<PS= CoE 0x1A403:00 0x03 download pdo 0x1A03 entry count
<PS= CoE 0x1600:00 0x00 clear pdo 0x1600 entries
“PS= CoE 0x1600:01 0x60400010 download pdo 0x1600 entry
<PS5= CoE 0=1600:02 0=607A0020 download pdo 0x1600 entry
<PS= CoE 0x1600:03 0xG60FF0020 download pdo 0x1600 entry
<PS= CoE 0x1600:04 0x60710010 download pdo 0x1600 entry
=PS= CoE 0x1600:05 0xE0600008 download pdo 0x1600 entry
<PS= CoE 0x1600:00 0x05 download pdo 0x1600 entry count
<PS= CoE 0x1601:00 0=00 clear pdo 0x1601 entries
Parameter|Description
The conversion command can be:
I->P: From "initialization" to "pre-run" mode
P->S: From "pre-run" to "safe running" mode
Convert  |S->P: From "safe running" to "pre-run" mode
S->0: From "safe running" to "run" mode
O->S: From "run" to "safe running" mode
If converted to <PS> , the conversion command is fixed and cannot be modified or deleted.
Protocol |CANopen over EtherCAT (CoE) protocol
Index Index of object
Value Data values downloaded to objects
Description|Description of the initialization command sent to the slave station

You can add an initialization command by right-clicking the Add command.
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| Add CoE Init Command X
Transition
P-=5 S-=P
o P [ 5= Sub-Index [dec]: |D Cancel
[ s=0 [ o-=s

[ Fixed | CompleteAccess

Data [hex]: ‘ Bit Len: User Defin

Comment: ‘

Index | Name: Type Access Data
#X1000 Device type Unsigned32 ro 0x0 I
#X1001 Error Register Unsigned8 ro 0x0
H#X1008 Device name Visible String ro 0x0
HX100A Software version Visgible String ro =0
#X1018 Identity Unsigneds ro 0x0

1 Vendor ID Unsigned32 ro 0=0

2 Product code Unsigned32 ro 0x0

3 Revizion Unsigned32 ro 0x0

4 Serial number Unzigned32 ro 0x0
HX1600 1st Receive PDO Mapping Unsignedsd rw 0x0

1 Mapping entry (1) Unsigned32 e 0x0

2 Mapping entry (2} Unsigned32 e 0x0

3 Mapping entry (3} Unsigned32 e 0=0

4 Mapping entry (4} Unsigned32 e 0x0

After selecting the parameters, check the Convert command and set the index and parameter values. The
specific setting rules are different for each slave station. Please refer to the relevant instructions of each
slave station product.

12.3.3.2.4 Channel parameter information

When the device type is an IO module, the channel parameter information displays all channel data of the
module, and relevant channel parameters need to be configured on this page. The configurable channel
parameters are related to the device type. Please configure according to the actual configuration module.
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- Main(PRG).Id x | (] EtherCAT Master _
EtherCAT Slave Station Configuration | Process Parameter' Init Commands Channel Parameter Information | EtherCAT 10 Mapping | Information
— Channel basic p
Channel Number | Channel Name | Index | Channel Description

1 ChannellSetting 0x3000:00 CH1 Cenfig Data
2 Channel2Setting 0x3010:00 CH2 Config Data
3 Channel3Setting 0x3020:00 CH3 Cenfig Data
4 ChanneldSetting 0x3030:00 CH4 Config Data
5 ChannelsSetting 0x3040:00 CHS Cenfig Data
(] ChannelgSetting 0x3050:00 CHS Config Data
T Channel7Setting 0x3060:00 CHT Config Data
3 Channel@Setting 0x3070:00 CH8 Config Data
9 ChannelS3Setting 0x3080:00 CHS Config Data
10 Channel1}Setting 0xB0590:00 CH10 Config Data
i Channel11Setting 0x80A0:00 CH11 Config Data
12 Channel12Setting 0x8080:00 CH12 Config Data
13 Channel13Setting 0xB0C0:00 CH13 Config Data
14 Channel14Setting 0x8000:00 CH14 Config Data
15 Channel15Setting 0xB0E0:00 CH15 Config Data
16 Channel16Setting 0xB0F0:00 CH16 Config Data

— Parameters of channel ChannelSetting

Number | Parameter name | Parameter value | Data Type Default value Maximum Minimum

1 Channel Fiter 1ms LI USINT 1ms

12.3.3.2.5 EtherCAT IO mapping

This tab displays the mapping relationship between the selected Process Parameters and areas | and O If
the configuration of Process Parameters is changed, the EtherCAT 10 mapping will be redistributed.

s ]

EtherCAT Slave Station Configuration | Process Paramelerl Init Commands EtherCAT 10 Mapping | Information

Channel Number | Channel Name ‘ Channel Type | Bytes. | Channel Address Channel Description
1 E1001_IN_1 UINT 2 FlW0 Status Word
2 E1001_IN_2 DINT 4 %lD4 ActualPosition
3 E1001_0UT_3 UINT 2 QW0 Control Word
4 E1001_0UT_4 DINT 4 %004 TargetPosttion

12.3.3.2.6 Information

The Information tab displays the device name, device model, manufacturer, version, configuration file, and
other information.
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[ Main(PRG).Id ] [[]EtherCAT Master x _
EtherCAT Slave Station Configuration ] Process F'arameter] Init Commands ] EtherCAT IO Mapping  Information
Summary:
Type: |ASDA—J3\2—E CoE Drive(Detta ASDA-A2-E EtherCAT(CoE) Drive)
Wendor: |D&rta Electronics, Inc.
Group: |Slave station
Number: | 10305070
Version: | 02040608
Medule serial number: |UDUIZIUI]UEI
Description: |Th& configuration file of slave station is: ASDAZ-E rev3.33.xml

12.4 EtherCAT Communication Example

12.4.1 Example Function

This document uses the Panasonic MADLNO5BE EtherCAT bus servo driver as an example.

12.4.2 System Composition

Name Model Quantity|
LX-CPU LX-CU500 |1
End coupler LX-IM002 1
Panasonic servo driverfMADLNO5BE|1
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12.4.3 Example Topology

EtherCAT master station

EtherCAT end coupler module

LX-IM002
CPU module
LX-CU500 EtherCAT network
-!;

Servo driver
MADLNOSBE

124.4 Programming

1. Adding servo driver

(1) Click Import Device Description File to add the servo driver XML file, and then on the AutoThink
main interface menu, click Project — Import Device Description File, and select the device
description file provided by the corresponding servo driver manufacturer.

(2) To add a servo driver slave station, right-click the EtherCAT Master node in the hardware
configuration and select Add Slave Station or Scan Slave Station, as shown in the figure.
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Em Hardware Configuration
Em LH-CLUS00{LX-CUS00})
EtherMet1 (ETHERMNET)
EtherMet2(ETHERNET)

COM_1(COM)

L3_IMOO2(1004:LX-IM002)
MADHT1107B91(1002:MADHT1107B91:0)
=B Global Variable

2. Configuring servo driver

(1) Double-click to open the servo driver page, and set the Axis Number of the servo driver in
EtherCAT Slave Station Configuration, as shown in the figure. This Axis Number will be applied
to the corresponding motion control instruction.

e |
EtherCAT Slave Station Configuration Process Parameter ]m Commands } EtherCAT IO Mapp.ng} Information
Select input Select output
L 2 [Tyee [ index Name Type Index
I = 16#1A00 Transmit PDO mapping 1 I [~ 16%1600 Receive PDO mapping 1
UINT 16#603F:00 Controlword UINT 16#6040:00
Statusword UINT 16#6041:00 Modes of operation SINT 16#6060:00
Modes of operation display SINT 1646061:00 Target position DINT 16#807A 00
Position actual value DINT 16#6064:00 it ORI Ains
Touch probe status UINT 16#6089:00 [v 16#1601 Receive PDO mapping 2 I
Touch probe pos1 pos value DINT 164808400
Following error actual value DINT 16#60F4:00 Modes of operation SINT 16#6060:00
Digital inputs UDINT 16#60FD:00 Target torque INT 16#6071:00
[~ 16#1A01 Transmit PDO mapping 2 Target postion DINT 164607400
Error code UINT 16#603F:00 Max motor speed UDINT 16#6080:00
Statusword UINT 16#6041:00 Touch probe function UINT 16#6088:00
Modes of operation display SINT 1646061:00 Target velocity DINT 16#B0FF:00
Position actual value DINT 16%6064:00 [~ 16#1602 Receive PDO mapping 3
Velocity actual value DINT 16#606C:00 Controlword UINT 16#6040:00
Torque actual value INT 1E6#6077:00 Modes of operation SINT 16#6060:00
Touch probe status UINT 16#6089:00 Max torque UINT 16#6072:00
Touch probe pos1 pos value DINT 164808400 Target postion DINT 164607400
Digital inputs. UDINT 16#60FD:00 Touch probe function UINT 16#6088:00
[~ 16#1A02 Transmit PDO mapping 3 Target velocity DINT 16#60FF:00
Error code UINT 16#803F:00 [~ 16#1603 Receive PDO mapping 4
Statusword UINT 16#6041:00 Controlword UINT 16#6040:00
Modes of operation display SINT 16#6061:00 Modes of operation SINT 16#6060:00
Position actual value DINT 1646064:00 Target torque INT 16#6071:00
Velocity actual value DINT 16#606C:00 Max torque UINT 16#6072:00
Torque actual value INT 16#6077:00 Target position DINT 16#607A.00
Touch probe status UINT 164608900 Max motor speed UDINT 16#6080:00
Touch probe pos1 pos value DINT 16#60BA00 Touch probe function UINT 16#6088:00
Digital inputs. UDINT 16#60FD:00 Target velocity DINT 16#60FF:00
[~ 16#1A03 Transmit PDO mapping 4
Error code UINT 16#603F:00
Statusword UINT 1648041:00
Modes of operation display SINT 1645061:00
Position actual value DINT 16#6064:00
Velocity actual value DINT 16#606C:00

Process Parameters shall be set according to the requirements of the device and field applications,
as shown in the figure:

12.4.5 Online Debugging

1.  Downloading configuration

Download after compilation is correct. If the model and sequence of the connected slave stations are
the same as the AutoThink configuration, then after the downloading and configuration are completed,
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the EtherCAT bus servo driver is online. For online monitoring, you can check whether the servo driver
is online normally in EtherCAT Master — Diagnostic Information. As shown in the figure, the number of
activated and online slave stations is 1.

[ Main(PRG).Id I [‘D MADHT1107891(1002:MADHT1107891:0)
EtherCAT Master Station Conﬁgurationl Diagnostic Information § HotConnect Group Configuration | SyncUnit Configuration |
No. | Wariable Name | Address Variable Description | Variable Type | Initial Value | Power Fail Safeguard

0001 | StackState %56198608 Protocol stack state machine status code USINT 3 FALSE
0002  BusState %SB198609 Bus status code USINT 1 FALSE
0003  CfgSlaveMum %SB198610 Number of configuration slave stations | UINT 1 FALSE
0004  ActiveSlaveMum %SB198612 Number of activation slave stations UINT 1 FALSE
0005  OnlineSlaveNum %SB198614 Number of online slave stations UINT 1 FALSE
0005 | StackReady %S5B198616 Protocol stack ready state USINT 1 FALSE
000y StackRunning %SB193617 Protocol stack operation state USINT 1 FALSE
0008 | StackCoemmunication %5B198613 Protocol stack communication status USINT 1 FALSE
0008  StackError %SD188620 Protocol stack error code UDINT 0 FALSE
0010  StackSubError %SD198624 Protocol stack sub error code UDINT 0 FALSE
0011  StackErrorState %SD198628 Protocol stack error state UDINT 0 FALSE
0012 StackCycPolError %S0198632 Protocol stack cycle access error statist UDINT ] FALSE
0013 | StackAcycPollError %S50198636 Protocol stack acyclic access error stati UDINT ] FALSE
0014  SlaveState %SB193640 Slave station status code ARRAYTO..259] FALSE
0015  ReservedDiagirea %6S01935940 Reserved diagnostic area ARRAYTD..359] FALSE

2. Setting axis type

The HMC_SetAxisType instruction can be used to set the axis type. Various axis parameters can be
viewed on the View Axis Parameters page of the AutoThink online status interface. Some of the
parameters can be modified online on this page:
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e(0) Window(W) Help(H)
13

¥ | [ Main(PRG).Id X]m MADHT1107B%1(1002:MADHT
Axiz Parameters | Tvpe Axizd Axis5 Axish AxisT

FT Axisinfo

3' - AxisVariableMame Axisl Aotis] Axis2 Axis3 Auxisd Axish Axish AxisT

:' - AxisvariableAddress %SD65536 %SDE5960 %SD66354 %S066808 %SDE7232 %SDETE56 %S0D68080 % S068504
[ Basic

3’ - AxislD USINT o 1 2z 3 4 5 6 T

3" AxisType EmAxisType Unused Unused Unused Unused Unused Unused Unused Unused

. Units. LREAL 1 1 1 1 1 1 1 1

[ Status

3r - MCmdType EmCmdType HKMC__Mcldle HWC__Mcldle HMC__Mcldle HMC__Mcldle HWMC__Mcidle HMC__Mcldle HMC__Wcldle HWMC__Mcidle
3" NCmdType EmCmdType HMC__Mclidle HMC__Mcidle HMC__Mcidle HMC__Mcidie HMC__Mcidle HMC__Mclidle HMC__Mcidle HMC__Mcidle
3r - AxisStatus UDINT 0 0 ] 0 0 1] 0 0

3' - AxisErrMask UDINT o o 0 o o 0 o o

. LimitState USINT 0 0 ] 0 0 1] 0 0

= Positions

3r - MPos LREAL 0 0 ] 0 0 1] 0 0

: DPos LREAL o o o o o o o o

3’ - FE LREAL 0 0 ] 0 0 1] 0 0

jr’ StopFETol LREAL 1.00E+01 1.00E+01 1.00E+01 1.00E+01 1.00E+01 1.00E+01 1.00E+01 1.00E+01

3’ - RephMode SINT 0 0 0 0 0 0 0 0

jr’ RepDist LREAL 1.00E+10 1.00E+10 1.00E+10 1.00E+10 1.00E+10 1.00E+10 1.00E+10 1.00E+10

3’ - EndPos LREAL 0 0 ] 0 0 1] 0 0

. Remain LREAL o o o o o o o o
L? Velocity Profile

jf' Speed LREAL 2.00E+03 2.00E+03 2.00E+03 2.00E+03 2.00E+03 2.00E+03 2.00E+03 2.00E+03
jr- Accel LREAL 2 00E+05 2.00E+05 2.00E+05 2.00E+05 2.00E+05 2.00E+05 2.00E+05 2.00E+05
jf' Decel LREAL 2.00E+05 2.00E+05 2.00E+05 2.00E+05 2.00E+05 2.00E+05 2.00E+05 2.00E+05

jr - MpSpeed LREAL o o o o o o o o

jf - VpSpeed LREAL o o o o o o o o

3’ - Direction SINT 1 1 1 1 1 1 1 1

jf - Merge USINT o o o o o o o o

3’ - CreepSpeed LREAL 2.00E+02 2.00E+02 2.00E+02 2.00E+02 2.00E+02 2.00E+02 2.00E+02 2.00E+02

3. Servo enable

When the project is online normally, click the Enable button to enable the servo, as shown in the figure:

., )
~ Before enabling - ©8

You can also call the HMC_DriveEnable instruction to turn on or off the servo enable.

byl = = ©|

“After enabling

Use the EtherCAT_ DriveEnable instruction to turn on/off the servo enable switch, and you can
independently control the enable status of each slave station axis.

Instruction example:
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o001 mst USTHT _ FAISE TATF [
0002 | model BOOL TRUE FALSE TAF [
0003 |l UnTHT 0 FALSE TAFE [

Main:

0001

EtherCAT_DriveEnable
EN ENO
[us1=16 AxisID EtherCAT_DriveEnable—{ r1=0
mode1=TRUE gu[-VIeel

4. Instruction debugging

Instruction debugging can be done in two ways. One is to write the instructions in the program and
execute them through enable or subroutine calls, as shown in the figure:

0001 | EN_L BOOL LI FALSE LI FALSE LI T LI l—
0002 | Type D INT LI 0 FALSE LI T LI l—
0003 | p2 UDIHT LI 0 FALZE Ll FAF LI [
0004 | pt UDINT LI 0 FALSE LI TF LI l—
0005 | hxisType_ST1 AXISTYPE_ST LI FALSE LI TaF LI l—
0006 | Varl BOOL ﬂ FALSE ﬂ FALSE ﬂ T ﬂ l—
0007 | EN2 BOOL LI FALSE LI FALSE LI T LI l—
Main:
0001
EN 1 HMC_SetAxisType HMC_SetAxisType
— —n ENO)| EN ENO
[ 4 }ucAxisiD HMC_SetAxisType [ 5 }ucAxisiD HMC_SetAxisType— p2 |
Type_0 FucAxisType Type_0 F—ucAxisType
boo2 AxisType_ST1
EN 2 AxisType ST
EN ENO|
Varl_|int

Another way is to enter the instruction in real time through the online Terminal tool of Auto Think:

B b I M@=z == » |[FEEEO@| @
© | [ EtherCAT Master x | (1] LX¢_DI001(1001:LX-DI001) |Axis Parameters

=HMC_DriveEnable(0};
=HMC_DriveEnable(1);
=HMC_SetéxisType(2,50);

|

12.5 Fault Diagnosis

Double-click the EtherCAT Master node, and the device configuration information page is displayed, then
select the Diagnostic Information tab to view the diagnostic information online.
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Diagnostic Information Table:

= Main{PRG).Id x]m MADHT1107B91(1002:MADHT1107B51:0)
EtherCAT Master Station Conﬂgurationl Diagnostic Information § HotConnect Group Configuration ] Synclnit Configuration ]

No. ‘ “ariable Name | Address “ariable Description ‘ ‘ariable Type Initial Value ‘ Power Fail Safeguard
0001  StackState %SB198608 Protocol stack state machine status code USINT 0 FALSE
0002  BusState %SB198609 Bus status code USINT 0 FALSE
0003 | CfgSlaveNum %SB198610 Number of configuration slave stations | UINT 0 FALSE
0004  ActiveSlaveNum %SB198612 Number of activation slave stations UINT 0 FALSE
0005  OnlineSlaveNum %SB198614 Number of online slave stations UINT 0 FALSE
0008 | StackReady %S5B198616 Protocol stack ready state USINT 0 FALSE
0007 | StackRunning %SB198617 Protocol stack operation state USINT 0 FALSE
0008  StackCommunication %SB198618 Protocol stack communication status USINT 0 FALSE
0009  StackError %SD198620 Protocol stack error code UDINT 0 FALSE
0010 | StackSubError %5D198624 Protocol stack sub error code UDINT 0 FALSE
0011  StackErrorState %50D198628 Protocol stack error state UDINT 0 FALSE
0012 | StackCycPolError %SD198632 Protocol stack cycle access error statist UDINT 0 FALSE
0013 | StackAcycPollError %S0D198636 Protocol stack acyclic access error stati UDINT 0 FALSE
0014  SlaveState %65B198640 Slave station status code ARRANTD..259] FALSE
0015 ReservedDiagarsa %650198940 Reserved diagnostic area ARRANTD..3599] FALSE

P . Value ..
Classification Variable Name Range Description
Protocol stack status machine status code
0: Not initialized
1: Initialization successful
StackState 0~4 2: Configured successfully
3: Normal communication
Master station 4: Error status
diagnosis Bus status code
BusState 0,1 0: Bus not available
1: Bus available
CfgSlaveNum 0~300 |Configure the number of slave stations
ActiveSlaveNum 0~300 [Number of activated slave stations
OnlineSlaveNum 0~300 [Number of online slave stations
Protocol stack readiness status
StackReady 0,1 0: Protocol stack not started
1: Protocol stack started
comX status Protocol stack running status
) . StackRunning 0,1 0: Protocol stack not running normally
information : .
1: Protocol stack running normally
Protocol stack communication status
StackCommunication |0,1 0: Protocol stack communication fault
1: Protocol stack communicating normally
Protocol stack error code:
StackError 0: No error
Others: Refer to the EtherCATDiagGroup diagnostic
information correspondence
Protocol stack error  StackSubError Protocol stack sub-error code
message StackErrorState Protocol stack error status. For specific error codes, please
refer to EtherCAT diagnostic error codes
StackCycPollError 0~232-1 |Protocol stack cycle access error statistics
StackAcycPollError  |0~232-1 [Protocol stack non-cycle access error statistics
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The diagnostic
information of the
slave station is as
follows:

SlaveState[0-299]

EtherCAT can mount up to 300 slaves, and each member in the
array corresponds to the slave in the AT hardware configuration
from top to bottom. For example, SlaveState [0] corresponds to
the first slave in the AT, and SlaveState [1] corresponds to the
second slave in the AT.

This parameter represents the status information of each slave
station, where:

The bits 0~3 of each member in the array indicate whether the
slave is online:

0000: slave offline

0001: slave online

0010: slave fault

The bits 4-7 of each member in the array indicate whether there
are external links to the four ports of the ESC of the slave
station:

bit x is 0: corresponding port has no external connection

bit x is 1: corresponding port has external connection

Reserve diagnostic  |ReservedDiagAreal0- . .
- Reserve diagnostic area
area 399]
EtherCATDiagGroup diagnostic information correspondence
Active
Stack [Status BusState|lCfaSlaveNumlSiave Stack [Stack Error Code and Sub-error Code
State |Description g Num Error |SubError |Description
0 Prqtgpo_l stack in 0 0 0 0 Protocol stack initialization failed
uninitialized status
The protocol stack configuration
failed, and starting from the slave
0 N 0 > X station with a slave station number X,
the configured number or model of
slave stations is inconsistent with the
actual connection
0 N 0 6 0 The .protoclzol sltack failed to load
configuration file
. The protocol stack failed to perform
; Protocol stack in |4 0 0 7 0 configuration and set the diagnostic
Isndzigzzt:)tgtus information address
The protocol stack failed to perform
0 0 0 8 0 configuration and set the master
station information
The protocol stack failed to perform
0 0 0 9 0 configuration and set the slave
station ID information
The protocol stack failed to perform
0 0 0 10 0 configuration, resulting in that the
slave station is not configured
Protpcol s.tack in This is the suspended status and
2 configuration .
there is no error message
success status
The protocol stack is in normal
Protocol stack in |1 N N 0 0 communication and no slave station
3 normal is offline
communication Smaller The protocol stack communication is
status 1 N 5 X normal, and the slave station with
than N . )
slave station number X is faulty
Protocol stack in The protocol stack communication is
4 0 N 0 4 0 faulty, and the controller side is
error status .
disconnected
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EtherCAT diagnostic error codes

Error Code
(Hex)

Error Code
(Dec)

Description

EtherCAT Diagnostic Error

Codes

0xCOBO00001 (3232759809 [Failed to initialize the slave via the protocol mailbox.

0xC02B4242 [3224060482 |The EtherCAT configuration file generated during configuration is too large.

0xC0640001 [3227779073 |No response from the slave to the initialization command.

0xC0650005 (3227844613 |Hot link group identification failed.

0xC065000B |3227844619 The bus cycle time i.s §et too small, mgking it impossible to exchange data with all
connected slaves within one communication cycle.

0xC0650024 (3227844644 |The slave does not support CoE.
During EtherCAT SDO transfer, the master or slave detected that the object dictionary
length is invalid or exceeds the range supported by the slave.

0xC065002A 3227844650 For example, the SDO object dictionary length requested by the master is greater than
the maximum length allowed by the slave firmware, or an invalid length such as 0.

0xC065002D |3227844653 The slave rejected the SDO requ.est because there is insufficient memory inside the
slave to process the SDO operation.

0xC065002F [3227844655 |Read operation performed on a write-only object.

0xC0650030 [3227844656 |Write operation performed on a read-only object.

0xC0650037 [3227844663 |Data type or length mismatch for the parameter.

0xC065003A [3227844666 |The index or sub-index of the slave's object dictionary being read does not exist.

0xCO065003F (3227844671 |Internal error occurred during SDO read/write to the slave.

0xCOCD0020 |3234660384 hgts\;oorf(connection (communication interruption) with a slave detected in the EtherCAT

0xCOCDO0034 (3234660404 |A slave not belonging to a hot link group is offline.
A ring disconnection was detected when initializing the network card's physical layer.

0xCOCD0043 3234660419 |Communication can still use the right-side network port when this error code is reported.
Note: This error code is displayed at reserved diagnostic area index 85.

0xCOCFO0003 (3234791427 |Station address invalid.
The master sent an SDO command (e.g., read/write object dictionary, modify parameter,
read status) to the slave. However, upon receiving it, the slave determined there was a

0xCOCFOO0OA (3234791434 |problem with the command information, directly refused to execute it, and returned a
'Malformed Message' response, ultimately causing the master-slave SDO interaction to
fail.

0xCOCF8002 [3234824194 |Acyclic communication request timed out.
\When the master wrote a parameter to the slave via the CoE SDO service, the slave
checked and found that the parameter value to be written fell outside the allowed range

0xCOCF8017 (3234824215 |defined for that object dictionary entry (less than the minimum or greater than the
maximum). The slave rejected the write and returned an SDO Abort Code, which the
master encapsulated and reported as error code 0xCOCF8017.

OXCOCF801A [3234824218 The slave rejected the SDO request primarily beca.use the device's current operating
mode or state does not allow the requested operation.

OXxCFF90000 |3489202176 Incopsstency between the configuration and the actual physical connection within the
hot link group.

OxCFFAO0000 [3489267712 |Error setting the hot link identifier.

OXxCFFB0000 |3489333248 Slave device ID check falle_d, meaning the master detected a mismatch between the
slave ID and the configuration.

0xCFFCO0000 (3489398784 [Slave device ID and hot link identifier are the same.

OXxCFFE0000 |3489529856 Error parsing the ENI file, usually indicating the master configuration file has an
abnormal format or content.

OxCFFFFFF9 [3489660921 |Hot link group is offline.

OXxCFFFFFFB |3489660923 The entire EtherCAT network has no link; communication between the master and all

slaves is interrupted.
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EtherCAT Slave AL Status Code Error Codes

0xC0ODS50001

3235184641

Unspecified error - The slave encountered an unclassified serious error.

0xC0D50002

3235184642

Insufficient memory on the slave.

0xCODS50003

3235184643

Slave device configuration invalid.

0xC0OD50011

3235184657

Requested state transition is invalid.

0xC0D50012

3235184658

The state requested by the master is unknown or not supported.

0xCOD50013

3235184659

Slave does not support bootloader mode.

0xC0D50014

3235184660

Slave firmware is invalid or corrupted.

0xCOD50015

3235184661

BOOT mailbox configuration invalid.

0xCOD50016

3235184662

PRE-OP mailbox configuration invalid.

0xC0OD50017

3235184663

Sync Manager configuration invalid.

0xC0D50018

3235184664

Slave has no valid input.

0xC0OD50019

3235184665

Slave has no valid output.

0xCOD5001A

3235184666

Synchronization error.

0xCODS5001B

3235184667

Sync Manager watchdog timeout.

0xC0OD5001C

3235184668

Sync Manager type configuration invalid.

0xCOD5001D

3235184669

Output configuration invalid.

0xCODS001E

3235184670

Input configuration invalid.

0xCOD5001F

3235184671

Watchdog configuration invalid.

0xC0DS50020

3235184672

Slave requires a cold start.

0xC0D50021

3235184673

Slave requires INIT state.

0xC0D50022

3235184674

Slave requires PRE-OP state.

0xC0D50023

3235184675

Slave requires SAFE-OP state.

0xC0D50024

3235184676

Invalid input mapping.

0xC0DS50025

3235184677

Invalid output mapping.

0xC0D50026

3235184678

Configuration inconsistent, needs reconfiguration.

0xC0D50027

3235184679

Free-run mode not supported.

0xC0D50028

3235184680

Synchronous mode not supported.

0xC0D50029

3235184681

Free-run mode requires triple buffering.

0xC0D5002B

3235184683

Invalid output and input.

0xCO0D5002D

3235184685

SYNC loss error.

0xCODS50030

3235184688

Invalid DC synchronization configuration.

0xCODS50031

3235184689

Invalid DC Latch configuration.

0xC0D50032

3235184690

PLL (Phase-Locked Loop) error.

0xCODS50033

3235184691

DC synchronization I/O error.

0xCOD50034

3235184692

DC synchronization timeout error.

0xCOD50035

3235184693

DC synchronization cycle time invalid.

0xCODS50036

3235184694

SyncO cycle time error.

0xCODS50037

3235184695

Sync1 cycle time error.

0xC0D50041

3235184705

AOE (ADS over EtherCAT) mailbox fault.

0xC0D50042

3235184706

EoE (Ethernet over EtherCAT) mailbox fault.

0xCOD50043

3235184707

CoE (CANopen over EtherCAT) mailbox fault.

0xC0D50044

3235184708

FoE (File over EtherCAT) mailbox fault.

0xCO0D50045

3235184709

SoE (Service over EtherCAT) mailbox fault.

0xCOD5004F

3235184719

VOE (Vendor over EtherCAT) mailbox fault.

0xC0ODS50050

3235184720

EEPROM has no PDI access rights.
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0xCOD50051

3235184721

EEPROM error.

0xC0D50060

3235184736

Slave local restart (informational diagnostic).

0xCOD50061

3235184737

Device identification value updated (informational diagnostic).

0xCODS50070

3235184752

Mismatch between the list of detected modules (0xF030) and the configured modules
(0xF050).

0xC0D50080

3235184768

Device voltage or temperature is too low.

0xC0OD50081

3235184769

Device voltage or temperature is too high.
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Chapter 13 Modbus TCP Network

Communication

13.1 Network Overview

13.1.1 Introduction

Modbus TCP is a version of the Modbus protocol applied to Ethernet TCP/IP. It uses a standard Ethernet
interface and has been widely used in Ethernet communications in today's industrial control field. It is
commonly used for communication between SCADA software (or HMI) and LX controllers, and
communication between LX controllers and other controllers (or devices).

13.1.2 Network Characteristics

B Based on MODBUS protocol and standard Ethernet TCP/IP protocol, it is widely used.
B [t supports multiple master stations.

B The network structure is flexible.

13.2 Network Topology

Modbus TCP supports various standard Ethernet connection architectures and can form a variety of
network topologies such as ring, star, and tree topology through the use of switches.

The LX series CPU integrates two independent Ethernet interfaces, which can be used for interface
expansion during network connection. When the LX series CPU serves as the Modbus TCP master
station, it can establish connections with up to 32 slave stations.
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CPU module CPU module
ModbusTCP master station 1 ModbusTCP master station 2

CPU module CPU module )
ModbusTCP slave station 1 ModbusTCP slave station 32

List of devices required:

|Module modeI|Number

[LX-cu500 |1
Requirements for communication cables:
Cable Model Specifications|Communication Distance]
Shielded twisted-pair cable|CAT5e [100 m |

13.3 Configuration

13.3.1 Configuring Modbus TCP Master Station

When the controller serves as the MODBUS TCP master station, its configuration process is as follows:

13.3.1.1 Adding protocol

(1) Select the Add Protocol command in the right-click menu of the EtherNet1 node, and the Add
dialog box is displayed.
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Em Hardware Configuration

E---m L¥-CUS00(L¥-CUS00)
[ EtherNet2(ET Open
= COM_1(COM EthernetlP Graph
B EthercaT Ma
..... Lx_DIood Fename
""" Lx_Dioo2 Add Protocal
..... L¥_Dooo
----- L_AI001 Delete
..... L¥_AO0C
----- LX_IMODZ Copy
Eh-[d LX_HUB1 Paste
EREEEE g — .
(2) Select MODBUSTCP_MASTER master station protocol.
Add X
[=- PROTOCOL
- MODBUSTCP_SLAVE
Ethernet Port Free Protocol
EtherNetlP_Adapter
i EtherNetlP_Scanner
Add Close
13.3.1.2 Configuring master station protocol

B Configuring master station parameters

Double-click the MODBUSTCP_MASTER node or select the Open command in the right-click menu,
and the master station configuration window is displayed, as shown in the figure.

Master Station
Parameters

Default

Parameter Value
Value

Description

Response timeout
(ms)

10~2,147,483,000/1000

Allowed slave station delay response time after the master
station sends the request frame

Socket timeout (ms)

10~2,147,483,000{100

Timeout of TCP/IP connecting Socket

Number of retries

0~10 0

Number of times the master station resends the request after
an abnormal response
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B Adding a slave station under the master station protocol

Select the Add Device command in the right-click menu of the MODBUSTCP_MASTER node, and the
Add dialog box is displayed. Select MODBUSSLAVE_TCP, and the default IP address of the slave
station 0.0.0.0 is displayed in the address box, which can be modified. Enter the number to add, click

Add, and the slave station is added to the master station node.

E--{é} project
&, Task Configuration
B & TASK1(Task2)
Led]lt Main(PRG)
=52 Program Block
Ldll Main(PRG)
‘o]l WotionMain(PRG)
--{ ¢4 Function Block
{58 Function
[—]ED Hardware Configuraticn
E‘D] L¥-CUSO0(LX-CUS00)
e

D] MODBUSTCP_MASTER(MODBUSTCP_MASTER)

[ EtherNet2(ETHERNET}
il COM_1(COM)
=

o[ | EtherCAT Master

-7 LX_DID01(1001:LX-DI001}
LX_DID0Z(1002:LX-DI002}
LX_DO003(1003:LX-D0003}
LX_AID0 (1004:LX-A1001)
LX_AO002(1005:LX-A0002}
- LX_M002(1006:LX-M002)
| LX_HUB107_IN_X2_X3(1007:LX-HUB10T(IN X2, %3))
- LmMoo1(1008:M001)

EB LX_AID0Z(1009:LX-AI002)

EB] Hardware Configuration
ED] LX-CUS00{LX-CUS00)
Em EtherNet1(ETHERNET}

..... EtherMet2(ETHERNET)
----- COM_1(COM}
El-[{] EtherCAT Master

B MODBUS TCP slave station configuration

Double-click the MODBUSSLAVE_TCP node or select the Open command in the right-click menu, and

x

ModbusTCP master station configuration l Information ]

Add

IFI- DEVICE LIBRARY

™ |1 DDBUSSLAVE_TCP

Address: 0.0.0.0
Add number: |1 Range:1 ~ 32

Add Close

=[] MODBUSTCP_MASTER(MODBUSTCP_MASTER)
- MODBUSSLAVE_TCP(128.0.0.10:MODBUSSLAVE_TCP)
MODBUSSLAVE_TCP_1(128.0.0.11:MODBUSSLAVE_TCP)

the slave station configuration window is displayed, as shown in the figure.
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ModbusTCP slave station configuration l ModbusTCP slave station channel ] ModbusTCP slave station VO mapping ] Information

Modbus-TCP

Slave IP address: | .0 .0 .10

Unit ID[1..247]: E
Response timeout {ms): |':'
Port number: | 502

The description of slave station parameters is shown in the following table:

Parameter Default
Value Value

Parameter Description Remarks

Slave
station IP  |Actual demand [0.0.0.0 |Slave station IP address requested by the master station
address

Unit ID 1~247 1 Modbus TCP protocol unit ID

Default situation: The default timeout of the slave station is
zero. At this time, the Response Timeout configured by the
master station shall prevail. The user can individually
0~2,147,483,000/0 configure the response timeout of a slave station. If the
parameter configuration is greater than zero, the timeout of
the slave station is subject to the current slave station

Response
timeout (ms)

configuration.
Not
Port number |1~65,535 502 Modbus TCP protocol port recommended
to modify

B MODBUS TCP slave station channel

In the ModbusTCP Slave Station Channel tab, you can add operations to the slave station through the
Add command in the right-click menu, as shown in the figure.
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HollySys

F

@ WMODBUSTCP_MASTER(MODBUSTCP_MASTER) x

ModbusTCP slave station configuration | ModbusTCP slave station channel I ModbusTCP slave station V0 mapping | Information

Name Access type Trigger Error handling Read offzet Read length Write offset Write len
Device Properties x
r Current value—  —Maximum
Number of order 0 32
- Optional orders
ead Discrete nputs(1:x000,02H)
ead Holding Registers(dxooo 03H)
ead Input Registers(3xooo 04H)
rite Single Coil{0xxooe,05H)
rite Single Register{4x000t, 06H)
rite Multiple Coils(Oxoo, 0FH)
rite Muttiple Registers(4x000z,10H)
ead/Write Multiple Registers(dxooo 17H)
- Order properties
Parameter bytes 5
Trigger ICycle - l Cycle Time (ms) 100
— Read Register
Offset ID Length |1
Error Handling Hold il
—Write Register
Offset |u Length |1
0K I Close |

Cycle The communication mode between the master station and the slave station is polling
Trigger Rising edge When _the trigger variable is rising edge, the master station performs a slave station
operation
High level When the trigger variable is high level, the master station polls the slave station
(Cn)]/gl)e time 100 Polling cycle when the trigger variable is cycle
Offset Range 0~65535; the set value is the starting address of the instruction
Read coil/read discrete input: 1~2000
Read register Length Read holding register/read input register: 1~125
9 Read/write multiple registers: 1~118
Error Keep: Keep the current data after an abnormal response
handling Clear: Clear the current data after an abnormal response
Offset Range 0~65535; the set value is the starting address of the instruction
. : Write multiple coils: 1~1968
VWrite register Length \Write multiple registers: 1~123
Read/write multiple registers: 1~118

B Slave station 1/O mapping (online data and Modbus address)

After the instruction is configured, the corresponding I/O channel will be
Slave Station 1/0 Mapping tab.

o  Configured instructions:
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ModbusTCP slave station configuration ModbusTCP slave station channel l ModbusTCP slave station VO mapping I Information

Name Access type | Trigger | Error handling Read offset Read length Write offset Write length
Channel 0 Read Coil oo, 01H) Cycle, 100 Hold o 1
Channel 1 Read Discrete Inputs(1xooo, 02H) Cycle, 100 Hold 1} 1
Channel 2 Read Holding Registers(4xcoo:, 03H) Cycle, 100 Hold 1} 1

o 10 mapping corresponding to the configured instructions:

ModbusTCP slave station configuration 1 ModbusTCP slave station channel ModbusTCP slave station VO mapping I Information ]

Channel Number | Modbus Address | Channel Name | GroupName | Channel Type Channel Address Channel Description
l'? Channel ¢
: 1 ooooo1 TCPIO_1_1_1&_1 J BOOL %IX92.0 Read Coil{(ooot, 01H)
l'? Channel 1
: 2 100001 TCPID_1_1_18_2 J BOOL %[{8E.0 Read Discrete Inputs(1xooc, 02H)
l—? Channel 2
: 3 400001 TCPIO_1_1_18_3 J WORD 100 Read Holding Registers($coo:, 03H)

Parameter |Description
Channel 0~n: Corresponding to the instruction name (Name in ModbusTCP Slave Station Channel)
Channel Serial numper 1or 1~'10 under Cha.nnel X, corresponding to the length of the instruction (If the length of
Number Channel 0 is 1, there is only 1 row; if the length of Channel 3 is 5, there are 5 rows, namely 5~9)
Channel 1 is a rising edge trigger, and Channel 3 is a high level trigger, both of which have a Trigger
\Variable
%ggrbeiz Actual Modbus address of the instruction

13.3.2 Configuring Modbus TCP Slave Station

When the controller serves as the MODBUS TCP slave station, its configuration process is as follows:

(1) Adding slave station protocol

Select the Add Protocol command in the right-click menu of the EtherNet1 node, and the Add dialog

box is displayed, as shown in the figure, and select the MODBUSTCP_SLAVE slave station
protocol.
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=-{od project
=42, Tazk Configuration
B TASK1(Task2)
f-dll Main(PRG)
2-i38 Program Block
|l Main(PRG)
-4+ MotionMain(PRG)
--{3% Function Block
{38 Function
[—]m Hardware Configuration
=] Lx-cusoo(Lx-cuson)

- EtherNet2(ET SEE
= COM_1{COM; EthernetlP Graph
= EtherCAT Ma:

_____ LX_DID4 Rename

..... Lx_Dinoz2 Add Protocal

----- LX_D0o0o

----- L_AI001 Delete

----- L¥_A00C

----- LX_IMOOZ Copy

B[4 LX_HUB1 Paste
SR EERR g — .
Add X
= PROTOCOL

MODBUSTCP_MASTER

MODBUSTCP_SLAVE

Ethernet Port Free Protocol
EtherMetlP_Adapter
EtherNetlP_Scanner

(2) Configuring slave station protocol

Close |

Double-click the added MODBUSTCP_SLAVE slave station protocol or select the Open command
in the right-click menu, and the MODBUS TCP slave station configuration window is displayed, as
shown in the figure.
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E|--{§} project
- Task Configuration
B @ TASK1(Task2)

------ < MotionMain(PRG)
{43 Function Block

{8 Function

Hm Hardware Configuration
Em L¥_CUS00(LX-CUS00)

! 1.Select, double-

= COM_1(CON)
- EtherCAT Master

The description of slave station parameters is shown in the following table:

(|

ModbusTCP slave station configuration l Infaermatizn ]

Configuration parameters

Timeout {ms): 2000 _|:|
" : =

Slave port: 502 4:

Unit ID: 1

2.Configuration parameters

clik

Parameter

Parameter
Value

Value

Default

Description

Timeout (ms) 1~2,147,483,000 /2000

timeout period.

The master station will disconnect if it does not poll within the

Slave Station

Port 1~65,535 502

Modbus TCP protocol port

Unit ID 1~247 1

Modbus TCP protocol unit ID

13.3.3 Data mappi

ng relationship

The data areas that the MODBUS TCP slave station protocol can access through BOOL or WORD data

include: input area (area ), output area (area Q), and intermediate area (area M).

The mapping relationship between the data area and the Modbus TCP slave station communication

protocol is shown in the following table.

Data Area ([Type [Address Range Modbus Address g:Izzrr?ship )S(e(llz i?iI:rtler Type)
%1X0.0, ..., %IX0.7 |X00000, ..., X00007
%IX |BOOL |%IX1.0, ..., %IX1.7 |X00008, ..., X00015..., IXm.n: m*8+n Read only, select 1 for X
Area | ..., %IX374.7 X02999
0, 0,
%IW WORD(Q:wg’gé’SIWZ’ §88888 X00001, ..., IWm: m/2 Read only, select 3 for X

%QX0.0, ..., %QX0.7

%QX |IBOOL (%QX1.0, ..., %QX1.7
Area

X00000, ..., X00007

X00008, ..., X00015..., QXm.n: m*8+n

Read/write, select 0 for
X

Q ..., %QX374.7 X02999
%QWO0, %QW2 X00000, X00001, ... Read/write, select 4 for
0 ) ) ) ) ) . )
HQWIWORD) " "o/ qw5008 X02999 QWm: m/2 X
%MX0.0, ..., %MX0.7[X03000, ..., X03007 MXmm.n: Read only, select 1 for X
%MX |IBOOL |%MX1.0, ..., %MX1.7|X03008, ..., X03015, ..., m*8+.n;3000 Read/write, select 0 for
Area ..., %MX7816.7 X65535 X
M o Read only, select 3 for X
%MWO0, %MW2 X03000, X03001, ... N
0 ) ) ) ) ) .
%MWI|WORD . %MW125070 65535 MWm: m/2+3000 Read/write, select 4 for

X

Mapping relationship description:

B Reading area | (or writing area Q) switch data: For example, when reading a section of data starting
from %IX2.6 (or writing %QX2.6), you need to refer to the mapping formula of BOOL type data in area
| (or area Q), and the starting address of the read (or write) slave station filled in the master station

shall be: 2*8+6=22;
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Reading area | (or writing area Q) analog data: For example, when reading a section of data starting
from %IW8 (or writing %QWS8), you need to refer to the mapping formula of WORD type data in area |
(or area Q), and the starting address of the read (or write) slave station filled in the master station shall
be: 8/2=4;

Reading/writing switch data in area M: For example, when reading/writing a section of data starting
from %MX2.6, you need to refer to the mapping formula of BOOL type data in area M and the starting
address of the read/write slave station filled in the master station shall be 2* 8+6+3000=3022;

Reading/writing analog data in area M: For example, when reading/writing a section of data starting
from %MW1000, you need to refer to the mapping formula of WORD type data in area M and the
starting address of the read/write slave station filled in the master station shall be 1000/2+3000=3500.

13.4 Modbus TCP Communication Example

13.4.1 Example Function

LX-CU500 serves as a Modbus TCP slave station to communicate with the ModbusPoll analog master
station. The master station reads and writes data from the operation controllers %MX2.6 and %MW 1000.

13.4.2 System Composition

Simulate the master station host.

CPU LX-CU500 serves as a Modbus TCP slave station.
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13.4.3 Example Topology

ModbusPoll

Ethernet

CPU module

13.4.4 Programming

(1) Step 1: Add the slave station protocol MODBUSTCP_SLAVE, with default parameters.

(2) Step 2: Perform engineering configuration of 2 arrays, starting from the addresses %MX2.0
and %MW 1000.

HEE .-ﬁl B HEIHA HEHA ‘ ailE = IR4P
3 ARRAY[0. . 10] OF BOOL ;l FAISE X
AREAY[0. . 10] OF WOED _'_[ FAISE LI

ModbusPoll simulates the master station, and the configuration functions are as follows:

Function code 1: read %MX2.6, Modbus address: 3022;
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Function code 3: read %MX2.6, Modbus address: 3022;
Function code 5: write %MX1000, Modbus address: 3500;
Function code 16: write %MX1000, Modbus address: 3500.

13.4.5 Online Debugging

(1) After configuring the slave station parameters in ModbusPoll, configure the following 4 types of
slave station operations.

o Function code 1: read %MX2.6, Modbus address: 3022;

o Function code 3: read %MX2.6, Modbus address: 3022;

o Function code 5: write %MX1000, Modbus address: 3500;
o  Function code 16: write %MX1000, Modbus address: 3500.

(2) Click Connect, and then you can view normal communication through the ModbusPoll software
interface.

The ModbusPoll software data monitoring interface is as follows:
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%l Modbus Poll - Mbpoll2

File Edit Connection Setup Functions Display View Window Help

DEE& X | |2 2| /L|os06151617 22 23|TCl| R W2

B2 vonal (=@ =] [ FImbpl ==
Tx=215Er=0:1D=1:F =01: SR = 1000ms Tx=10:Er=0:1D =1: F = 03: SR = 1000ms
Alias 03020 Alias 03500
0 = B |
1] 1
2| 1 2| 0
3| 3| 0
=l Ell 225
e ] ol
i L] g
) Iz 0
2B i g
2 L] i
- 7
Mbpoll3 (== =] Mbpgoll4 (= [®][=]

¥x=209:Er=0:1D=1: F =05 SR =1000ms

Xx=23Err=0:1D=1:F=16: 5R = 1000ms

Alias 03020

o |o[~]o|un|s|w|nw|[« o

Alias 03500

222

o |o|~]o|lv alw|vw]|=]o

The AutoThink variable monitoring table is as shown in the figure below:
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; oao1 pi[o] wee . 0 EOOL FAISE FALSE
§ oooz | pil1] 9z, 1 EOOL FALSE FALSE
Joooz  |pil2] Q2. 2 BOOL FALSE FALSE
0004 pil5] e 3 EOOL FAISE FAISE
ooos | pifa] WE. 4 BOOL FALSE FALSE
oooé p1[E] |z 5 EOOL FALSE FALSE
oao? pil&] Wz 6 EOOL TRUE FALSE
oooa pil7] e 7 EOOL FAISE FAISE
| ooog | pils] | 0 BOOL FALSE FALSE
ooio pi[2] 9. 1 EOOL FALSE FALSE
f o1 | p1[10] W3, 2 EOOL FALSE FALSE
noo1 pz[0] SR0N 1000 YORD 227 FALSE
noogz p2[1] SN 1 002 WORD 0 FALSE
poos | pele] A0H 100 WORD 0 FALSE
;_ ooo4 | p2l3] 0N 1 00 WORD 0 FALSE
ooos | pele] 04 1005 YORD 225 FALSE
poos | pels] S L1010 YORD 0 FALSE
ooo7 | pelsl L1012 YORD 0 FALSE
0003 p2 (7] S L1014 YORD 0 FALSE
oooe | p2ls] WHL01E YORD 0 FALSE
0010 | p2le] 1015 YORD 0 FALSE
o011 | p2li0] 4301020 YORD 0 FALSE

13.5

Fault Diagnosis

When the LX controller serves as the Modbus TCP master station, after the ModbusTCP slave station
channel is configured and compiled, the Diagnostic Information tab appears in the slave station
configuration window.

[

ModbusTCP slave station configuration ] ModbusTCP slave station channel] ModbusTCP slave station 'O mapping Diagnostic Information l Information ]

No. “ariable Name Address “ariable Description Variable Type Initial Value Power Fail Safeguard
0001 | AT_ModbusOrder18_1_DiagState W%SWE No.1 Order's State diagnosis WORD FALSE
0002 |AT_ModbusOrder18 2_DiagState eSWa No.2 Order's State diagnosis. WORD FALSE
0003 | AT_ModbusOrderi1g_3_DiagState S0 No.3 Order's State diagnosis WORD FALSE

When online, the status of each instruction can be diagnosed through the value of the diagnostic status:

Diagnostic ; . .
Value Meaning Possible Causes or Solutions
0 No error -
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TCP connection not
established or
disconnected

Check if the network connection, IP address/port number, slave configuration, etc.
are normal:
1. Configuration check:

(1) If the slave device is a HollySys LX series controller module, ensure that the
ModbusTCP_Slave protocol is added under the EtherNet node corresponding to
the Modbus TCP communication IP segment in the slave module's configuration
project.

(2) Adjust the master's socket timeout.

2. Check network connectivity: Use the ping command to test if the slave IP is
reachable, check network cable connections and LED status.

3. Check IP configuration: Ensure master and slave IP addresses are on the
same subnet with no address conflicts, and gateway settings are correct.

4. Check TCP port: Ensure the master and slave Modbus TCP port is configured
correctly (default 502), test using telnet or a port scanning tool.

5. Check firewall: Temporarily disable firewalls (including system and network
firewalls) to test if they are blocking the connection.

6. Check slave configuration: Ensure the slave allows connections, with no
blacklists, connection limits, etc.

7. Comparative testing: Test with a third-party standard Modbus TCP master, or
use a network packet capture tool (e.g., Wireshark) to analyze the connection
process.

8. Contact the device manufacturer: If the above steps fail, contact the slave
device manufacturer.

Slave response
timeout

1. Configuration check: Adjust the response timeout on the master or the slave.
2. Check the master's command polling frequency, adjust it based on different
types (periodic, high-level, rising edge) to reduce the slave load.

3. Check network latency and stability: Use the ping command to test network
latency and packet loss; check the load on network devices (switches, routers).
4. If the slave device is a HollySys LX series controller module, ensure the
master's command request interval is less than the timeout configured on the
slave side.

5. Contact the device manufacturer: If the above steps fail, contact the slave
device manufacturer.

Function code in the

slave response does
not match the master
request

1. Check network latency and stability: Use the ping command to test network
latency and packet loss; check the load on network devices (switches, routers).
2. Adjust timeout: Increase the master timeout appropriately to avoid sequence
number confusion caused by retransmissions due to latency.

3. Check the master's command polling frequency, adjust it based on different
types (periodic, high-level, rising edge) to reduce the slave load.

4. Packet capture analysis: Use tools like Wireshark to capture Modbus TCP
packets, analyze the request-response correlation, and find the cause of
sequence number confusion.

5. One-to-one connection test to eliminate interference from other devices.

6. Comparative testing: Test the same slave with a third-party standard Modbus
master, or test the master with a standard slave.

7. Contact the device manufacturer: If the above steps fail, contact the slave
device manufacturer.

Data length in the
slave response does
not match the master's
expected length

1. Check request message: Ensure the data length requested by the master
(number of registers/coils) is within the slave's allowable range (many slaves have
a maximum length limit, e.g., 125 registers).

2. Check network latency and stability: Use the ping command to test network
latency and packet loss; check the load on network devices (switches, routers).
3. Adjust timeout: Increase the master timeout appropriately to avoid sequence
number confusion caused by retransmissions due to latency.

4. Check the master's command polling frequency, adjust it based on different
types (periodic, high-level, rising edge) to reduce the slave load.

5. Check response message: Monitor messages to see if the slave returns an
exception response (shorter length); if so, handle according to the exception
code.

6. Packet capture analysis: Use tools like Wireshark to capture Modbus TCP
packets, analyze the request-response correlation, and find the cause of
sequence number confusion.
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7. One-to-one connection test to eliminate interference from other devices.

8. Comparative testing: Test the same slave with a third-party standard Modbus
master, or test the master with a standard slave.

9. Contact the device manufacturer: If the above steps fail, contact the slave
device manufacturer.

TCP connection

16 established, but The trigger condition for the command has not been met.
command not sent
1. Check network latency and stability: Use the ping command to test network
latency and packet loss; check the load on network devices (switches, routers).
2. Adjust timeout: Increase the master timeout appropriately to avoid sequence
number confusion caused by retransmissions due to latency.
3. Check the master's command polling frequency, adjust it based on different
Sequence number of types (periodic, high-level, rising edge) to reduce the slave load.
64 the res d t 4. Packet capture analysis: Use tools like Wireshark to capture Modbus TCP
ponse does no . -
packets, analyze the request-response correlation, and find the cause of
match the request .
sequence number confusion.
5. One-to-one connection test to eliminate interference from other devices.
6. Comparative testing: Test the same slave with a third-party standard Modbus
master, or test the master with a standard slave.
7. Contact the device manufacturer: If the above steps fail, contact the slave
device manufacturer.
The Unit ID in the
request message does|1. Modify the Unit ID on either the master or the slave to ensure consistency on
128 not match the Unit ID [both sides.

configured in the
ModbusTCP_Slave

protocol

2. Use a third-party standard Modbus master to test the same slave and observe
the Unit ID returned by the slave.
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Chapter 14 TCP/IP Network Communication

14.1 Network Overview

1411 Introduction

The LX controller can communicate with other devices in TCP/UDP custom formats via TCP/IP.

14.1.2 Network Characteristics

B Based on standard Ethernet TCP/IP protocol.

B Support custom data transmission under TCP/UDP protocol.
B The network structure is flexible.

B The maximum number of connections is 16.

14.2 Network Topology

It supports various standard TCP/IP connection architectures and can be used to form ring, star, tree, and
other network topologies through the use of switches, with flexible configurations.
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TCP/IP devices

CPU module

CPU module CPU module

List of devices required:

[Module Model[Number]

[LX-Cu500 |1
Requirements for communication cables:
Cable Model Specifications|Communication Distance]
Shielded twisted-pair cable|CAT5e [100 m |

14.3 Configuration

14.3.1 Adding protocol

(1) Select the Add Protocol command in the right-click menu of the EtherNet1 node, and the Add
dialog box is displayed.
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EI% Hardware Configuration
B[] LX-CU500(LX-CU500)
BB | EtherNet1 (ETHERL

SEE (2 QOpen

[ COM_1(COM)

EtherCAT Maste Rename
_:|E Clo

[ AxisParaGroup

- GV G
: % Table roup Delete

------- [ TaskDiagGroup

# Data Type
-T2 DPSlaveStdDiagStructType(LIB]

(2) Select Ethernet Port Free Protocol and click Add to complete the hardware configuration.
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Add >

E--PROTOCOL
----- MODBUSTCP_MASTER
----- MODBUSTCP_SLAVE
Ethernet Port Free Protocol
. FtherNetl_Adapter
L. EtherN etlP_Scanner

_

Add Close |

EIB] LX-CUS00{LX-CUS00)
E| ED EtherMet1(ETHERMET)

II Ethernet_Port_Free_Protocol(Ethernet Port Free Protocol)

T ek Lt L

14.4 TCP/IP Communication Example

14.4.1 Example Function

It uses the TCP&UDP debugging tool and LX-CU500 to conduct Ethernet free communication test. LX-
CU500 serves as a TCP server to receive the connection request from the client and realize the
bidirectional data Rx/Tx function.

14.4.2 System Composition

B CPU module LX-CU500.

B Communication test host + TCP&UDP debugging tool software.
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14.4.3 Example Topology

TCP&UDP commissioning tools

Ethernet

CPU module

14.4.4 Programming

B TCP instruction configuration

o AT configures the TCP_CONNECT functional block
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TCP_COMNMNECTH
TCP_COMNNECT

EM EMNOC

InitedFIag1|—EN_R Cone —Connect_Done

101 ConnectliD Busy —{Connect_Busy1

Actt I—.ﬁ«miue Error —{Connect_Error

IP1_1 IPaddri ErroriD —Cnnnect_ErrnrlDﬂ

IP1_2 IPaddr2 LinklPaddr1 —L_IP1_1
IP1_3 IPaddr3 LinkIPaddrz —L_IP1_2
IP1_4 IPaddrd LinklIPaddr3 —L_IP1_3
0 I—HemnteF'nrt LinkIPaddrd —L_IP1_4
|_Ln|:F'|:|rt1 I—LUEElPUFt LinkPort —L_Paort1

Parameter Name

Description of Parameters

EN_R

It is used to enable the TCP connection operation. It shall be triggered via a rising edge
instruction so that the operation is initiated only once. When the output parameter Busy is true,
the program will ignore the EN_R input.

ConnectID

It is the connection identifier. When a connection is created via TCP_CONNECT, ConnectID is
created which can be chosen to be any value in the range 1 to 16. Each connection must have a
unique ConnectID. The program uses ConnectID to specify the connection required for
subsequent send, receive, and disconnect operations.

Active

When Active=TRUE creates an active connection, the local CPU initiates a communication
connection request to the remote device.

When Active=FALSE creates a passive connection, the local CPU waits for the remote device to
initiate a communication connection request.

IPaddr1~IPaddr4

It is the IP address of the remote device to be connected. IPaddr1 is the most significant byte of
the IP address, and IPaddr4 is the least significant byte of the IP address. For example, for the IP
address 192.168.0.101, the following values are set:

IPaddr1=192

IPaddr2=168

IPaddr3=0

IPaddr4=101

The IP address cannot be the following values:

0.0.0.0 (for active connections)

Any broadcast IP address (for example, 255.255.255.255)

Any multicast address

IP address of local CPU

The IP address 0.0.0.0 can be used for passive connections. By selecting the IP address 0.0.0.0,
the CPU accepts connections from any remote IP address. If a non-zero IP address is selected
for a passive connection, the CPU will only accept connections from the specified address.

Port number on the remote device. The port number can be used for connections with TCP and
UDP protocols.
The rules for remote port numbers are as follows:

RemotePort Valid port number range: 1 to 49151
The recommended port number range is 2000 to 49151.
For passive connections, the CPU ignores the remote port number (it can be set to zero).
It is the port number on the local CPU. The port number can be used for connections with TCP
and UDP protocols. For all passive connections, the local port number must be unique. The rules
for local port numbers are as follows:
LocalPort Valid port number range: 1 to 49151
Port numbers 20, 21, 25, 80, 102, 135, 161, 162, 443, 1200, and 34962 to 34964 cannot be used.
These ports are used for specific purposes.
The recommended port number range is 2000 to 49151.
For passive connections, the local port number must be unique (not duplicated).
When the operation is completed without errors, the OUC instruction sets the Done output. If the
Done instruction sets the Done output, the Busy, Error, and ErrorID outputs are zero. Other outputs
(e.g. number of bytes received) are valid only when the Done output is set.
Busy The Busy output indicates that an operation is in progress. When an operation is initiated by

205




,r'%wihd

setting EN_R to TRUE, the OUC instruction sets the Busy output. For all subsequent calls to the
instruction, the Busy output remains set until the operation is completed.

The Error output indicates that the operation is completed with errors. If the OUC instruction sets
the Error output, the Done and Busy outputs will be set to FALSE. If the instruction sets the Error

Error output, the ErrorID output will display the error cause. If the Error output is set, all other outputs
are invalid.

ErrorlD See Fault Diagnosis

LinklIPaddr1 ~ It is the IP address of the remote device that has been connected. LinkIPaddr1 is the most

LinklIPaddr4 significant byte of the IP address, and LinklPaddr4 is the least significant byte of the IP address.

LinkPort Port number of connected remote device

o ending TCP communication data

Define data sending buffer:

ADR
EM EMO

[SendBufl—IN OUT |{SEND_ADDR]

AT configures the TCP_SEND functional block:

TCP_SEND1
TCP_SEND
EM ENO
TepSend_EN—{EN_R Done —{SEND_DONE1

ConnectiD Busy —SEND_BUSY1
SEMD_Datalen—Datalen Error —{SEND_ERROR1

SEMD_ADDR |—Datasddr ErrorD —SEND_ERRORIDA

SentLen —SEND_DataLen1|

'I:arameter Description of Parameters

ame

EN_R Rising edge: The CPU starts sending operation.

ConnectiD The connection ID (ConnectID) is the number of the coqnection used by this send operation. Use the
ConnectlID you selected for the TCP_CONNECT operation.

DatalLen Data length requested to send, (1~32*1024)Byte

DataAddr POINTER TO BYTE type, and DataAddr is a pointer to the storage location of the sent data

Done When the send operation is completed without errors, the instruction sets the Done output.

Busy \When the send operation is in progress, the instruction sets the Busy output

Error When the sending operation is completed but an error occurs, the instruction sets the Error output

ErrorlD See Fault Diagnosis

SentLen SentLen is the actual number of bytes sent. Only valid when Done or Error is output.

o  Closing TCP communication

AT configures the ETH_DISCONNECT functional block to close the Ethernet connection.
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ETH_DISCOMMECTA
ETH_DISCONMECT

EM EMO
DisConnect1 EM_R Done —DisCunnem1_Dnne|
0 ConnectliD Busy —Disf.':nnnem_Elusyrl

Error —DisCunnecﬁ_Errnrl
ErrariD —DisCunnem_ErrnrlD|

'I:arameter Description of Parameters
ame
EN_R Rising edge trigger closing connection
The CPU uses the connection ID (ConnectID) to identify the connection to be terminated (defined
ConnectID : .
during the connection process)
Done When the disconnection operation is completed without errors, the instruction sets the Done output
Busy When the disconnection operation is in progress, the instruction sets the Busy output
Error When the disconnection operation is completed but an error occurs, the instruction sets the Error
output
ErrorlD See Fault Diagnosis

14.4.5 Online Debugging

B Establishing a connection

(1) Set the Active input variable of the TCP_CONNECT instruction to FALSE, adopt the passive
connection mode, and set the controller as the TCP server.

(2) Enable the functional block EN_R pin variable (rising edge trigger) and wait for the client to initiate
a connection.

TCP_COMMECTH
TCP_CONMNECT

EM EMNO
InitedFlag1=TRUE SRV} Done —{Connect_Done1=FALSE
ConnectD =TETRE Connect Busyl1=TRUE
|A|:11 =FALSE I—Amiue Error —Connect_Error1=FALSE

IP1_1=192 | {IPaddr1 ErrorlD —{ Connect_ErrorlD1=0 |

IP1_2=168 I—IPaddrE LinklPaddr1 — L_IP1_1=0
IP1_3=0 |—IF'addr3 LinklPaddr2 — L_IP1_2=0
IP1_4=101 |—IF'addr4 LinklPaddr3 — L_IP1_3=0
RemPort1=0 I—RemnteF'nrt LinklPaddrd — L_IP1_4=0

LocPort1=2000 I—Lm:aIF'nrt LinkPort —L_Port1=0

(3) Select a TCP communication debugging tool as the client device.
(4) Initiate a TCP connection to make the connection successful.

If the connection between the controller and the debugging tool is successful, the output parameter
Done is TRUE, and if not, the cause needs to be found based on the fault code.
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TCP_CONMNECTH
TCP_CONMECT

EM EMNO
InitedFiag1=TRUE SR/ Done
ConnectiD Busy —Connect_Busy1=FALSE
Act1=FALSE I—.ﬂxmiue Error —Connect_Error1=FALSE |
IP1_1=192 I—IFaddH ErrarlD — Connect_ErrarlD1=0 |

IP1_2=168 |—IF'E||:I|:Ir2 LinklIPaddr1 —L_IP1_1=182
IP1_3=0 |—IPaddr3 LinklIPaddr2 —L_IP1_2=168
IP1_4=101 |—IF'an:In‘r4 LinklPaddr2 — L_IP1_3=0
RemPort1=0 I—RemuteF'nrt LinklIPaddrd —L_IP1_4=101
LocPort1=2000 I—Lm:aIF'nrt LinkPort —L_Port1=1000 |

B Sending data

Set the EN_R pin variable of the TCP_SEND functional block (rising edge trigger) and send the data in
the SendBuf variable array to the client.

TCP_SENDA
TCP_SEND

EM EMO

TecpSend _EN=TRUE EMN_R Done SEND_DONE1=TRUE
ID1=16 I—CDnnEEﬂD Busy —SEND_BLUSY1=FALSE

[ SEND_Datalen=20 |—Datalen Errar —{SEND_ERROR1=FALSE |
[SEND_ADDR=312479378 |—DataAddr ErrorlD — SEND_ERRORID1=0 |
SentLen —{ SEND_Datalen1=20 |

® | Main.SendBuf

MNo. “ariable Mame Address “ariable Description Variable Type Online Value
0001 SendBufl0] WORD _
ooz SendBufl1] WORD 2
0003 SendBufl2] WORD 3
0004 SendBufl3] WORD 4
0005 SendBufl4] WORD 5
noos SendBufl5] WORD 6
noo7 SendBuflg] WORD 7
nooa SendBufl7] WORD 0
ooog SendBuflg] WORD 0
0010 SendBuf[9] WORD 0

Make sure the data received by the debugging tool are the same as the data sent by controller.

B Receiving data
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Set the EN_R pin variable of the TCP_RCYV functional block and wait to receive data sent by the client.

TCP_RECV1
TCP_RECV
EN ENO
TcpReov_EN=TRUE LM Done —[RCV_DONE1=FALSE
[ID1=16 |ConnectiD TS RCV_BUSY1=TRUE

[ TcpRov_MX=20 |MaxLen Error —RCY _ERROR1=FALSE

[RCV_ADDR=312480202 }—{DataAddr  ErrorlD —{ RCV_ERRORID1=0 |
RevdLen |—| RCVLENT=0 |

Send the data of a certain length by using the debugging tool.

The TCP_RECYV functional block continues to receive data. If the reception is successful, the output
parameter Done is TRUE, RcvdLen is the actual received data length, and the received data can be
seen in the recvBuf array variable configured by AT.

Make sure the data received by controller are the same as the data sent by debugging tool.

Mo. “ariable Mame Type Online Value “ariable Description
oo MAIN. RcwBu 0] WORD WORD#18#11
noo2 MAIN.RcwBuf[1] WORD WORDs15#22
o3 MAIN. RowBu 2] WORD WORD#H16#33
noo4 MAIN. RowBufl3] WORD WORD#16%44
ooos MAIN. RowBu 4] WORD WORD#15%#55
noos MAIN. RcwBufls] WORD WORDs 15356
noov MAIN. RewBufls] WORD WORDs1S#TT
noos MAIN.RcwBuf[7] WORD WORD#15#83
0oo0s MAIN. RcwBu fl8] WORD WORDH#15#55
0o10 MAIN. RocwBu f19] WORD WORDe#1 81111

14.5 Fault Diagnosis

Error code ErrorID description of Ethernet free protocol communication instructions:

E':g; Error Message Description

0 No error

1 Wrong input ConnectID

2 Invalid input IP address

3 Invalid input remote port number

4 The input local port number is invalid

5 The input parameters changed while trying to connect using the TCP_CONNECT instruction

6 The input information for this active connection is duplicated with other connection information while trying
to use the TCP_CONNECT instruction to create an active connection
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Trying to use the TCP_CONNECT instruction to create a passive connection, but the input information for

! this connection is duplicated with other connection information

8 Connection closed

9 Non-TCP type connection

10 Failed to establish connection

11 The connection object refused the connection

12 Received a connection request from a non-configured IP address

13 Ethernet protocol link is not configured with the Ethernet free protocol function

14 Incorrect data length or address information while sending or receiving data using the TCP or UDP free
protocol

15 TCP_SEND data sending failed

16 TCP_RECV data receiving failed

17 Non-UDP type connection

18 ETH_DISCONNECT instruction is being used to close the closed link

19 UDP_CONNECT connection input information is duplicated with other connection information

20 Trying to connect using the UDP_CONNECT instruction, but the input parameters changed

21 An error occurred during TCP_CONNECT setting socket options

22 TCP_CONNECT port binding process failed

23 TCP_CONNECT link listening process failed

24 An error occurred during UDP_CONNECT setting socket options

25 UDP_CONNECT port binding process failed

26 Multiple tasks are performing the same connection operation at the same time
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Chapter 15 Serial Port Communication

15.1 Network Overview

15.1.1 Introduction

It is used to communicate with devices with RS-232/RS-485 interfaces. The communication supports
Modbus RTU master/slave station protocol and COM port free protocol.

15.1.2 Network Characteristics

The communication network of serial port has the following characteristics:

Serial port is a very common interface for communication between devices, and is also widely used for
communication between devices and instruments;

Common serial ports include RS-232, half-duplex RS-485 and full-duplex RS-422;
Strong versatility and easy networking;

RS-232 can only achieve point-to-point communication, with the communication distance not exceeding
15 meters;

The RS-485 interface has the advantages of strong anti-interference ability, long transmission distance
and multi-station capability, making it the preferred serial interface.

15.2 Network Topology

The LX series PLC serial ports are divided into two types: RS-232 and RS-485.

The CPU module integrates an RS-485 terminal interface for RS485 expansion connection. There are
also 4 types of serial port modules that support DB9 pin type and terminal type expansion connections of
RS-232 and RS-485 interfaces respectively.

15.2.1 RS-232 Network Topology

The RS-232 interface is limited to point-to-point communication between two devices, with a maximum
transmission distance of 15 meters.
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ModbusRTU master station
Serial port communication
expansion module

RS232

Instrument

(The number of slave stations is 1)

List of devices required:

Module ModellNumber
LX-CMO001 1
LX-CM002 1

Requirements for communication cables:
Cable Model [Specifications Communication Distance|
RS-232 cable|Shielded cable D-SUB 9-pin serial cable[15 m |

15.2.2 RS-485 Network Topology

RS-485 can connect up to 32 nodes on the same bus, which can realize true multi-point communication.
However, it generally adopts the master-slave communication mode, and there can only be one master
station.

The RS-485 bus has daisy chain topology and star topology.
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ModbusRTU master station
Serial port communication
expansion module

ModbusRTU master station
Serial port communication
expansion module

RS485

Instrument 1

—

T,
Instrument 2 .
4‘
Instrument 1 Instrument 2 Instrument 3
(The maximum total number
of slave stations is 31)

(The maximum total number of slave stations is 31)

List of devices required:

Module model|[Number|
LX-CM-003 1
LX-CM-004 1

Requirements for communication cables:
Cable Model Specifications Communication Distance
3105A shielded twisted-pair|1*2*22 AWG, 120 Q|1200 m

15.3 Configuration

15.3.1 Configuring Modbus RTU Master Station

15.3.1.1 Configuration process using the CPU integrated RS-
485 interface

When the controller serves as the MODBUS RTU master station, its configuration process is as follows:
B COM parameter configuration

Double-click on the COM_1 node, and the serial port configuration window is displayed, then modify
the serial port parameters.
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E-45% Untitled
=42, Task Coenfiguration
E|--- .| TASKA(Tagk2)

------ wed]b Main(PRG)
= LEj Program Block
------ -4][‘,- Main(PRG)
[ MotionMain(PRG)
i A(PRG)

f__a Function Block

{3 Function
=~ m Hardware Cenfiguration
B- E]] LX-CUS00{LX-CUS00)
EtherMet1(ETHERNET)
EtherNet2(ETHERNET)
o EtherCAT Master
=-E3 Global Variable
~[Z] AxisParaGroup
[ GV_Group

--[2) Table

------ “-[3) TaskDiagGroup

B Adding protocol

Serial port configuration | Information

— Configuration Of Serial Port

Bauc [eooops <]
Werification I Null hd I
Stop Bits IDne bit vI
Data Bits IEight bit vI
Communication Type Im

Select the Add Protocol command in the right-click menu of the COM_1 node, and the Add dialog box

is displayed.

E]LE Hardware Configuration
=R uj LX-CUSDO(LX-CUS0D)

EtherNet1(ETHERNET)
= EtherNetZ[ETHERNET}
] -] Emercmna Open
=] B clobal Variable
() AxisParaGroup Rename
~[2) GV_Group Add Protocol
(2] Table

@ TaskDiagGroup

= PROTOCOL
-~ MODBUS RTU_Master
MODBUS RTU_Slave
.- Com Port Free protocol

Add

Select MODBUS RTU_MASTER master station protocol. Click the Add button.

B Configuring master station protocol

Double-click the MODBUS_RTU_MASTER node or select the Open command in the right-click menu,
and the master station configuration window is displayed, as shown in the figure.
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ElL‘.I.i Hardware Configuration

¢ - Lcusoo(x-cuso)

: i[]] EtherNet1(ETHERNET)
{4 EtherNet2(ETHERNET)
B2-E com_1(comy

R EE] 110DBUS_RTU_Master(MODBUS RTU_Master)

..... L:H EtherCAT Master

ModbusRTU master station configuration l Informatien |

Modbus-RTU

Response timeout (ms): 1000 __Ij
Interval time between frames(ms): 5 _I
Reconnection number: m
Serial port communicate type: o r‘

The master station parameters are described as follows:

Parameter FEEIIR |EEETLD Description
Value Value

Response timeout 10~65535 1000 Allowed slave station delay response time after the master station

(ms) sends the request frame

Frame to frame After the serial port detects that the time interval between two frames of

: . 2~65535 5 data is greater than the set value, it is considered that one frame has

interval time (ms) .
been received.

Number of retries  |0~10 0 Number of times the master station resends the request after an
abnormal response

B Adding a slave station under the master station protocol

Select the Add Device command in the right-click menu of the MODBUS_RTU _MASTER node, and
the Add dialog box is displayed, then select MODBUSSLAVE_RTU, enter the number to add, click Add,
and the slave station is added to the master station node. Up to 32 slave stations can be added.
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= L_.L.| Hardware Configuration
LB uj LX-CUS00(LX-CUS00)
[ EtherNet1(ETHERNET)
-4 EtherNet2(ETHERNET)
EJ LH COM_1(COM)

Add X

[E- DEVICE LIBRARY
- MODBUSSLAVE_RTU

REEIMODBUS_RTU_M3

: |_.|_.| EtherCAT Master
E| Global Variable

- [3) AxisParaGroup
@ GV_Group

E] =P Data Type

Open

Rename
Add Device

Delete

Range:1 ~ 32

Add number: |1

EI m Hardware Configuration
= Le-cusoox-cusoo)

----- EtherNet1(ETHERNET)
----- EtherNet2(ETHERNET)

=[] com_1(com)

&[] MODBUS_RTU_Master(MODBUS RTU_Master)
M) MODBUSSLAVE_RTU(1:MODBUSSLAVE
----- L] EtherCAT Master

B MODBUS RTU slave station configuration

Double-click the MODBUSSLAVE_RTU node or select the Open command in the right-click menu and

the slave station configuration window is displayed, as shown in the figure.

E-45} Untitled
E% Task Configuration
—]- i) TASK1(Task2)

-4l Main(PRG}

Program Block

Al Main(PRG}

A MotionMain(PRG)

A(PRG)

i:a Function Block

{8 Function

- m Hardware Configuration

- m LX-CUSO0{LX-CUS00)
i EtherMet1(ETHERNET)

EtherMet2(ETHERNET)

EI

COM_1{COM)

------ D] EtherCAT Master
£l Global Variable

@ AxisParaGroup

-2 6v_Group

(2 Table

------ i-[2] TaskDiagGroup

m MODBUS_RTU_Master(MODBUS RTU_Master)
------ m MODBUSSLAVE_RTU(1:MODBUSSLAVE_F

x_]

ModbusRTU slave station configuration l ModbusRTU slave station channel ] ModbusRTU slave station IO mapping | Information

Modbus-RTU
Slave address: 1 J;l
v |

Response timeout:

The slave station parameters are described as follows:

Parameter FEEINEEDY [ eV Description
Value Value
Slave station |y o7 |4 Modbus RTU slave station device ID
address
Response 0~65535 0 Default situation: The default timeout of the slave station is zero. At this time, the
timeout (ms) Response Timeout configured by the master station shall prevail. The user can
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individually configure the response timeout of a slave station. If the parameter
configuration is greater than zero, the timeout of the slave station is subject to the
current slave station configuration.

B MODBUS RTU slave station channel

In the ModbusRTU Slave Station Channel tab, you can add operations to the slave station through the
Add command in the right-click menu, as shown in the figure.

ModbusRTU slave station configuration ModbusRTU slave station channel | ModbusRTU slave station U0 mapping | Information |

Error handling Read offset Read length Write offset Write length

ModbusRTU slave station configuration ModbusRTU slave station channel | ModbusRTU slave station VO mapping | Information

Name Access type Trigger Error handling

Read offset Read length Write offeet Write length

X

Configuration Crder

Maximum——

{,32—

Current value

Number of order ’7| 0

— Select instrument

[=I- Optional Orders

‘... Read Coil{lxooo, 01H)

'ead Discrete Inputs({1xoo0c,02H)
'ead Holding Registers{4xooo 03H)
'ead Input Registers{3:oooc,04H)
rite Single Coil{0xoot, 05H)

rite Single Register{dxxoot,06H)

; rite Multiple Coils(0xoo:, 0FH)

L Write Multiple Registers(4xoo, 10H)

— Order properties.

Parameter bytes:

Trigger I - Cycle Time (ms) I

—Read Register

Offzet I Length
Error Handling I -

—Write Register

—
Offset l— Length I—
.

Close |

The description of Modbus RTU slave station channel parameters is as follows:

Cycle The communication mode between the master station and the slave station is polling
Tri Rising edge |When the trigger variable is rising edge, the master station polls slave stations
rigger - - — - -
High level When the trigger variable is high level, the master station performs a slave station
9 operation
(Cnyllgl)e time 100 Polling cycle when the trigger variable is cycle
Offset Range 0~65535; the set value is the starting address of the instruction
: Read coil/read discrete input: 1~2000
R
ead register Length Read holding register/read input register: 1~125
Read/write multiple registers: 1~118
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Error Keep: Keep the current data after an abnormal response
handling Clear: Clear the current data after an abnormal response
Offset Range 0~65535; the set value is the starting address of the instruction
. : Write multiple coils: 1~1968
Writ t
riie register Length Write multiple registers: 1~123
Read/write multiple registers: 1~118

After the

Slave station 1/0 mapping (online data and Modbus address)

instruction is configured, the corresponding I/O channel will be mapped in the ModbusRTU

Slave Station I/O Mapping tab.

Configured instructions:

ModbusRTU slave station

configuration ModbusRTU slave station channel l ModbusRTU slave station /O mapping ] Information

Name Access type | Trigger | Error handling Read offset | Readlength | Write offset | Write length
Channel 0 Read Holding Registers(doooc 03H) Cycle, 100 Hold 0 1
Channel 1 Read Discrete Inputs(1xo00¢,02H) Rizing edge Hold 0 1

I/0 mapping corresponding to the configured instructions:

ModbusATU slave station configuration 1 ModbusRTU slave station channel ModbusRTU slave station VO mapping l Information I

Channel Number

Modbus Address | Channel Name | Channel Type | Channel Address. Channel Description

5 Channel0
: 1 400001 S1_CH_1 WORD LIND Read Holding Registers(4xc00:, 03H)
I? Channel 1
: 2z 100001 S51._CH 2 BOOL %l4.0 Read Discrete Inputs(1x000(,02H)
3 S1_CH_3 BOOL %020.0 Trigger Variable
Parameter |Description
Channel 0~n: Corresponding to the instruction name (Name in ModbusRTU Slave Station Channel)
Channel Serial numper 1or 1~'10 under Cha.nnel X, corresponding to the length of the instruction (If the length of
Number Channel 0 is 1, there is only 1 row; if the length of Channel 3 is 5, there are 5 rows, namely 5~9)
Channel 1 is a rising edge trigger, and Channel 3 is a high level trigger, both of which have a Trigger
\Variable
Modbus Actual Modbus address of the instruction
Address
B Diagnostic Information

When the LX controller serves as the Modbus RTU master station, after the ModbusRTU Slave Station

Channel

(ModbusRTU) is configured and compiled, the Diagnostic Information tab appears in the

slave station configuration window.

For deta

iled information, please refer to the Modbus RTU Protocol Fault Diagnosis.
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ModbusRTU slave station configuration | ModbusHTU slave station channel | ModbusRTU slave station VO mapping Diagnostic Information | Information I

No. | Variable Name ‘ Address ‘ “ariable Description “ariable Type COnline Value ‘ Power Fail Safeguard
0001 | AT_ModbusRTUOrder!_1_DiagState “eSWO No.1 Order's State diagnosis WORD 0 FALSE
0002 | AT _ModbusRTUOrder1_2_DiagState “eSW2 No.2 Order's State diagnosis WORD 0 FALSE

15.3.1.2 Configuration process using the serial port module LX-

B | X-CM00X module hardware configuration

Right-click the EtherCAT Master node, select Add Slave Station, and the Add Slave Station dialog box
is displayed, as shown in the figure, then select the required COM communication module, click the
Add button, and the module is displayed under the EtherCAT Master node.

L—_I m Hardware Configuration

B- m LH-CUS00LX-CUS00)
EtherMet1(ETHERNET)
EtherNet2(ETHERNET)
COM_1(COM)

EtherCAT Master

= a Global Variable Add Slave Station

@ GV_Group Scan Slave Station

Add slave station =

“endor Mame: IAII “Vendor j

E- HollySys

E-CM

- LX-CMO01(2-Channel R5232 Serial Port Communications Mot
- LX-CMO0Z2(2-Channel R5232 Serial Port DBS Communications
- LX-CMO03(2-Channel R5485 Serial Port Communications Moc
- LX-CMO0472-Channel R5485 Serial Port DBS Communications
- LX-CMO0S(DeviceNet Slave Communications Modulej(0x000(
- LX-CMO06[DeviceNet Master Communications Module{0x00(
- LX-CMOZ00EtherCAT Slave Communication Module, Primary i
- L-CMOZ0(EtherCAT Slave Communication Module, Seconda
H- Al

H- Safety Module

H- A0

1 Ml

o O e O e O |

[T Show Al Version
Batch Lo | Al Close

[ ' |
B Process parameters
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EtherCAT Slave Station Configuration Process Parameter | Init Commands I Channel Parametsrlnfﬂrmatinn} EtherCAT IO Mapping I Information

Select input Select output
[ Name [ Type Index [ name Type Index
[7 16#1A00 ChanneMinput [+ 16#1600 ChanneMOutput
status unT 16#5000:01 ctrl unT 16#7000:01
Datain 0 usiT 16#5000:02 Data Out 0 USINT 16#7000:02
Dataln 1 usiT 16#5000:03 Data Out 1 USINT 16#7000:03
Dataln 2 usiT 16#5000:04 Data Out 2 USINT 16#7000:04
Datain3 usiT 16#5000:05 Data Out 3 USINT 16#7000:05
Dataln 4 usiT 16#5000:06 Data Out 4 USINT 16#7000:06
Dataln 5 USINT 16#6000:07 Data Out S USINT 16#7000:07
Dataln 6 USINT 16#6000:08 Data Out 6 USINT 16#7000:06
Datain 7 USINT 16#6000:09 Data Out 7 USINT 16#7000:09
Dataln 8 USINT 16#6000:0A Data Out 8 USINT 16#7000:0A
Datain g USINT 16#6000:08 Data Out 8 USINT 16#7000:08
Data In 10 USINT 16#6000:0C Data Out 10 USINT 16#7000:0C
Data In 11 USINT 16#6000:00 Data Out 11 USINT 16#7000:00
Data In 12 USINT 16#6000:0E Data Out 12 USINT 16#7000:0E
Data In 13 USINT 16#6000:0F Data Out 13 USINT 16#7000:0F
Data In 14 USINT 16#6000:10 Data Out 14 USINT 16#7000:10
Data In 15 USINT 16#6000:11 Data Out 15 USINT 16#7000:11
Data In 16 USINT 16#6000:12 Data Out 16 USINT 16#7000:12
Data In 17 USINT 16#6000:13 Data Out 17 USINT 16#7000:13
Data In 18 USINT 16#6000:14 Data Out 18 USINT 16#7000:14
Data In 19 USINT 18#6000:15 Data Out 19 USINT 18#7000:15
[T 16#1A01 ChanneMinput{Excluded 16£1A00) [~ 16#1601 ChanneMOutput(Excluded 161600)
status UINT 16#8000:01 ctrl UINT 16#7000:01
Data In 0 USINT 16#6000:02 Data Out 0 USINT 16%7000:02
DataIn 1 usimT 1646000:03 Data Out 1 USINT 16#7000:03
Datain 2 usimT 16#6000:04 Data Out 2 USINT 16#7000:04
Datain 3 usimT 1646000:05 Data Out 3 USINT 16#7000:05
Datain 4 usimT 1646000:08 Data Out 4 USINT 16#7000:06
Datain s usimT 16#6000:07 Data Out 5 USINT 16#7000:07
Datain & usimT 1646000:08 Data Out & USINT 16#7000:08
Datain 7 usiT 16#5000:09 Data Qut 7 USINT 16#7000:09
Datain 3 usiT 16#5000:04 Data Qut USINT 16#T000:04
Datain g usiT 16#5000:08 Data Qut 9 USINT 16#7000:08
Datain 10 usiT 16#5000:0C Data Out 10 USINT 16#7000:0C
Datan 11 usiNT 16#5000:00 Data Out 11 USINT 16#7000:00
Dataln 12 usiNT 16#5000:0 Data Out 12 USINT 16#7000:08
Data Ot 13 1ISINT ARETONNNF
Exct Simulation

)Note: The input and output byte options must be consistent. For example, if you select 20 bytes

s

for input, you must also select 20 bytes for output. The same goes for 40/80 bytes.

B Configuring channel parameters

Double-click the LX_CMOO0X node or select the Open command in the right-click menu and the slave
station configuration window is displayed, as shown in the figure.

L——_IL:H Hardware Configuration
EID] LH-CUS000L-CUS00)
EtherMet1(ETHERMET}

EtherNet2(ETHERMNET)
COM_1(COM}
EtherCAT Master

D] L _CMO03C1 001 LE-CMO03)

= Global Variable

Select the Channel Parameter Information tab to set the serial port parameters of each channel.

Select the channel number 1 or 2 to set the relevant parameters below.
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EtherCAT Slave Station Configuration | Process Parameter | Init Commands Channel Parameter Information | EtherCAT 10 Mapping | Information
— Channel basic p

Channel Number Channel Name Index Channel Description
1 channel1 Setting 0x28000:00 CH1 Config Data
2 channel2Setting 0x8010:00 CH2 Config Data

— Parameters of channel channel1Setting

Number Parameter name Parameter value Data Type Default value Maximum Minimum
1 Channel State Enable hd USINT Enable
2 Baudrate 8500 Baud hd USINT 8500 Baud
3 Databits 2 hd USINT 8
4 Parity NONE hd USINT NONE

Channel State  [Enable [Enable: Enable serial port channel communication; Disable: Disable channel
Communication baud rate (bps):

Baudrate 9600 \1500: 2400; 4800; 9600; 19.2 k; 38.4 k; 57.6 k; 115.2 k (optional)
Databits 8 Data bits
Parity NONE |Data check mode: NONE - no check; EVEN - even check; ODD - odd check
Stopbits 1 Stop bits: 1; 2
_IC_;‘;’:\amumcanon RS485 |lt is related to the module interface type and cannot be changed.
Send continuous status: Enable; Disable
When the data length to be sent by the CPU module to the external device is greater than
the 10 length allocated by the EtherCAT bus to the serial port module, the data cannot be
SendContinuous sent within_one _EtherCAT cycle, that is,_the same data fr_ame needs to be split and se_nt.
State Enable [When this item is set to Enable, the serial port module will cache the current data until the

complete data frame is received, and then send it to the external device through the serial
port. When this item is set to Disable, the serial port module does not verify the integrity of
the data frame and sends the current data immediately. For MODBUS protocols, this item
must be Enable.

After the serial port detects that the time interval between two frames of data is greater

Frame Interval |0 than the set value, it is considered that one frame has been received.
MODBUS communication: 35; free protocol communication: 0

B Communication functional block configuration

Add the MODBUS communication master station protocol functional block LXComModbusRTUMaster
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or LXComMBMaster in the AutoThink task.

o LXComModbusRTUMaster Description
L¥XComModbusRTUMaster
—EMN_R: BOOL Q: BOOL—
—INOFFSET: DWORD ERROR: BYTE—

OUTOFFSET: DWORD
CYCLEBYTESMUM: LXCYCLECOMBYTESMUNM_E
TBL: DWORD
BUFFSIZE: DWORD

SLAVEADDR: BYTE

FUMCTIONCODE: BYTE
REGADDR: WORD
QUANTITY: WORD
TIMECUT: DWORD

RECVDATABYTES: WORD

LXComModbusRTUMaster Functional Block

Parameter Description

Function e Initial |[Power Fail
Parameter(Statement|Data Type Description Description Value |Safeguard
Each time an instruction action is executed,
EN_R shall be set from FALSE to TRUE.
Enabled, valid[When it is checked that Q changes from
EN_R Input BOOL on rising edge[FALSE to TRUE, it means that the execution FALSE |FALSE
of this action is completed, and EN_R can be
set to FALSE.
INOFFSET depends on the channel address
in the EtherCAT IO mapping page in the
Area | offset |hardware configuration. The channel address
address of  |corresponding to the first status is the
InOffset{input DWORD periodic input [INOFFSET of the first channel, and the 0 FALSE
data channel address corresponding to the second
status is the INOFFSET of the second
channel.
OUTOFFSET depends on the channel
address in the EtherCAT 10 mapping page in
Area Q offset [the hardware configuration. The channel
address of  |address corresponding to the first ctrl is the
OutOffset fInput DWORD periodic OUTOFFSET of the first channel, and the 0 FALSE
output data  [channel address corresponding to the second
ctrl is the OUTOFFSET of the second
channel.
For CYCLEBYTESNUM, the enumeration
variable of type
LXCYCLECOMBYTESNUM_E shall be filled |LXCyc
CveleBvi LXCYCL Data size in, and the value depends on the process leCom
egNumy Input ECOMBY |transmitted |parameters in the hardware configuration. On |Bytes |FALSE
TESNUM_E |periodically [the left side of the process parameter page, |Num_
16#1A00/16#1A01/16#1A02 respectively 20
correspond to the data of 20/40/80 bytes input
per cycle in channel 1, and
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16#1A03/16#1A04/16#1A05 respectively
correspond to the data of 20/40/80 bytes input
per cycle in channel 2. On the right side,
16#1600/16#1601/16#1602 respectively
correspond to the data of 20/40/80 bytes
output per cycle in channel 1, and
16#1603/16#1604/16#1605 respectively
correspond to the data of 20/40/80 bytes
output per cycle in channel 2. When checked,
the input and output of each channel must be
consistent. For example, if 40 is selected for
the input of channel 1, 40 must also be
selected for the output, and if 20 is selected
for the input of channel 2, 20 must also be
selected for the output.

It is the first byte address of area M for data

68: The slave station returns other error
diagnosis

First byte storage, such as 200, which means that the
address of  |storage address is a space starting
TBL Input DWORD the master  [from %MW200. If it is a read-type instruction, |0 FALSE
station to the data value read back is stored in this data
store data area. If it is a write type instruction, the data
value to be written is stored in this data area
Byte size of
BuffSize  [Input DWORD tmh:rgst‘; iyte size of the_ data memory to store data by 0 FALSE
h e master station
stored in the
master station
Slave station |[The address of MODBUS slave station is
SlaveAddr (Input BYTE address 1~247, and 0 is the broadcast address. 0 FALSE
Function Instruction MODBUS instruction number, supportin
Code  |MPut ~ [BYTE number instructions 01, 02. 03, 04, 05, 06, 15, and 16 ° FALSE
RegAddr |Input  |WORD aR(‘fg::tsesr start |\ 10DBUS register start address 0 FALSE
Quantity  [Input WORD Number of Number of MODBUS registers 0 FALSE
registers
Starting from the time when EN_R is enabled,
Slave station |if the correct slave station response frame is
TimeOut |Input DWORD response not received within the specified time, the 0 FALSE
timeout (ms) [receiving process will be aborted. Q is set to
1, and Error prompt times out.
Q Output  [BOOL Completion  1: Completed FALSE |FALSE
flag 0: Not completed
0: No error
2: Timeout
4: This module does not support function
codes
10: Respond to unrequested responses
16: Incorrect slave station address
33: TBL or BuffSize out of range
34: BuffSize input 0
35: Timeout input 0
Error Output BYTE Error 64: The slave station returns an invalid 0 FALSE
instruction
65: The slave station returns an invalid data
address
66: The slave station returns an invalid data
value
67: The slave station returns a slave station
device fault
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129: InOffset out of range
130: OutOffset out of range

131: CycleBytesNum is illegal
132: Error occurred in data acquisition

RecvDa
taBytes

Output

WORD

Number of
data bytes
read

Number of data bytes actually read by the
read operation

o

FALSE

o LXComMBMaster Description

—“EMN_R Done—
—ECAT_SlaveAddr Busy
—Port Error-
—InOffset ErrarlD—
—OutOffset

-{ChannelLen

SlaveAddress
FunctionCode
RegAddr
Cluantity

TBL

TimeOut

LXComMBMaster

LXComMBMaster Function Block

Parameter Description

TRUE: Slave message processing

completed

Parameter Declaration|Data Type Description Default Value

EN_R INPUT BOOL Rising edge enable. FALSE
EtherCAT slave address of the serial

ECAT_SlaveAddr{INPUT WORD port module for capture. Input range |0
1~65535.
Serial port module channel number:

Port INPUT BYTE 1: Channel 1 (channel1Setting) 0
2: Channel 2 (channel2Setting)

InOffset INPUT DWORD Offs_et.address in the EtherCAT 0
cyclic input data | area.

OutOffset INPUT DWORD Offs'et address in the EtherCAT 0
cyclic output data Q area.

ChannelLen  |INPUT  |LXCHANNELLENNUM_E[\Tount of data transmitted cyclically), y o, onnei enNum,_20
via EtherCAT.

SlaveAddress INPUT BYTE Modbus RTU slave address. 0

FunctionCode [INPUT BYTE Modbus RTU slave function code. |0

RegAddr INPUT \WORD Startlng address of the slave 0
register.

Quantity INPUT WORD Number of registers. 0

TBL INPUT DWORD Offset address in the M area where 0
the master stores data.

TimeOut INPUT WORD Slave response timeout (ms). 0
FALSE: Slave message processing

Done OUTPUT |BOOL not completed or not started FALSE
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Busy OUTPUT |BOOL TRUE: Receiving or processing the [FALSE

FALSE: Idle

slave's response message

Error OUTPUT |BOOL FALSE

FALSE: No error
TRUE: Error occurred

ErrorlD OUTPUT |WORD

Error code:

0: No error

Other: Refer to Serial Port Capture
IError Codes

InOffset: Area | offset address of periodic input data

InOffset depends on the channel address in the EtherCAT IO mapping page in the hardware
configuration. The channel address corresponding to the first status is the InOffset of the first channel,
and the channel address corresponding to the second status is the InOffset of the second channel.

For example, if the corresponding address of the first status is %IWS8, fill in 8 for the InOffset pin.

EEEEEEER
EtherCAT Slave Station Configuration ] Process F'arameter] Init Commands ] Channel Parameter Information EtherCAT IO Mapping l Information ]
Channel Number | Channel Mame | Channel Type | Bytes | Channel Address Channel Description
1 E1001_IN_1 UINT 2 elE status
2z E1001_IN_2 USINT 1 %elB10 Data In 0
% E1001_IN_3 USINT 1 %&B11 Drata In 1
4 E1001_IN_4 USINT 1 %elB12 Dataln 2
5 E1001_IN_5 USINT 1 %B13 Diata In 3

OutOffset: Area Q offset address of periodic output data

OutOffset depends on the channel address in the EtherCAT 10 mapping page in the hardware
configuration. The channel address corresponding to the first ctrl is the OutOffset of the first channel,
and the channel address corresponding to the second ctrl is the OutOffset of the second channel.

For example, if the corresponding address of the first ctrl is %QW4, fill in 4 for the OutOffset pin.

g

EtherCAT Slave Station Configuration ] Process Parameter] Init Commands ] Channel Parameter Information EtherCAT IO Mapping l Information ]

Channel Number | Channel Name | Channel Type | Bytes | Channel Address Channel Description
40 E1001_IN_40 USINT 1 %elB4G% Data In 17
41 E1001_IN_41 USINT 1 %elBS0 Dataln 18
42 E1001_IN_42 USINT 1 YBIB51 Data In 19
43 E1001_0OUT_43 UINT 2 Y04
44 E1001_0OUT_44 USINT 1 %086 Data Out 0
45 E1001_0OUT_45 USINT 1 %067 Data Qut 1
45 E1001_OUT_46 USINT 1 %e0Ba Data Out 2

CycleBytesNum: Data type: LXCYCLECOMBYTESNUM_E

This variable is related to the number of input and output bytes selected by the process parameters.
For example, if 20BYTE is selected for input and output, the value of LXCYCLECOMBYTESNUM _E is
20 or LxcycleCOmBytesNum_20. Similarly, if 40BYTE is selected for input and output, the value of
LXCYCLECOMBYTESNUM_E is 40 or LxcycleCOmBytesNum_40. If 40BYTE is selected for input and
output, the value of LXCYCLECOMBYTESNUM _E is 80 or LxcycleCOmBytesNum_80.
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R |
EtherCAT Slave Station Configuration Process Parameter | nit Commands ] Channel Parameter Information ] EtherCAT IO Mapping ‘ Information
Select input Select output
Name [ Type Index [ Hame Type Index [
[ 16#1A00 Channeltinput [+ 16#1600 Channel10utput
status UINT 16#6000:01 ctrl UINT 16%7000:01
Dataln 0 USINT 16#5000:02 Data Out 0 USINT 16#7000:02
Data In 1 USINT 16#5000:03 Data Out 1 USINT 18#7000:03
Dataln 2 USINT 1646000:04 Data Out2 USINT 16#7000:04
Data In 3 USINT 1848000:05 Data Out 3 USINT 18#7000:05
Data In 4 USINT 16#5000:06 Data Out 4 USINT 16#7000:06

B TBL: Pointing to the first byte address of area M for data storage

For example, 200 means that the storage address is a space starting from %MW?200. If it is a read type
instruction, the data value read back is stored in this data area. If it is a write type instruction, the data
value to be written is placed in this data area.

B BuffSize: length of master station data buffer area

Since the maximum data size of each MODBUS communication frame is 250 bytes, the value can be
fixed to be greater than or equal to 250.

O

O

SlaveAddr: Slave station address

FunctionCode: Function code

RegAddr: Starting address of the read and write slave station
Quantity: Data length of the read and write slave station

TimeOut: Slave station response timeout

15.3.2 Configuring Modbus RTU Slave Station

15.3.2.1 Configuration process using the CPU integrated RS485

interface

When the controller serves as the MODBUS RTU slave station, its configuration process is as follows:

B Adding protocol

Select the Add Protocol command in the right-click menu of the COM_1 node and the Add dialog box
is displayed.

Em Hardwware Configuration
EB] LX-CUS00{L}-CUS00)
: EtherMet1 (ETHERMNET)
EtherMet2(ETHERMET)
|COM_1(COl
- EtherCAT M Open
=1 Global Variable
@ AxisParaGroup Rename
-2 GV_Group Add Protocol
-[2 Table
@ TaskDiagGroup
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Add >

(=~ PROTOCOL
i MODBUS RTU_Master

MODBUS RTU_Slave

‘- Com Port Free protocol

Add Cloze |

Select MODBUS RTU_SLAVE slave station protocol and click the Add button.

B Configuring slave station protocol

Double-click the MODBUS_RTU_Slave node or select the Open command in the right-click menu and
the slave station configuration window is displayed, as shown in the figure.

* [ |

-4} Untitled
B Task Configuration ModbusRTU slave station configuration l Information ]
B TASKI (Task2)
LS A(PRG) Modbus-RTU
L]l Main(PRG)
[—:I--L(gj Program Block Slave address: 1 _|:|

d]l: Main(PRG)

-d[ MotionMain(PRG)

= A(PRG)

{3y Function Block

{58 Function

[—:ID] Hardware Configuration

- Lx-cusoo(Lx-cusoo)
[ EtherNet1 (ETHERNET)
- EtherNet2(ETHERNET}
BB com_1comy

[]] MODBUS_RTU_Slave(MODBUS RTU_Slave)

[l EtherCAT Master

The slave parameters are described as follows:
Parameter  |Value [Default Value|Description

Slave address|1~247|1 |Modbus RTU Slave Device ID
15.3.2.2 Configuration process using the serial port module LX-
CMO00X

B For the module configuration process, please refer to the Hardware Configuration.
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B Communication functional block configuration

Add the MODBUS communication slave station protocol functional block LXComModbusRTUSIave or
LXComMBSilave in the AutoThink task.

o LXComModbusRTUSIave Description

L¥ComModbusRTUS ave
—{IN: BOOL ERROR: BYTE|—
—{INOFFSET. DWORD
—{OUTOFFSET. DWORD
—{CYCLEBYTESHMUM: LXCYCLECOMBYTESHUM_E
—{SLAVEADDR: BYTE
—{PINPUTS: POINTER TO BYTE
—{INPUTSSIZE: DWORD
—{POUTPUTS: POINTER TO BYTE
—{OUTPUTSSIZE: DWORD
—{PMEMORY: POINTER TO BYTE
—{MEMORYSIZE: DWORD
LXComModbusRTUSlave Functional Block
Parameter Description
Parameter [Statement|Data Type Functl.on. Description of Parameter Values L L
Description Value Safeguard
IN Input BOOL Ena.ble, valid _Corpmumcahon takes effect when the level FALSE FALSE
at high level [is high
INOFFSET depends on the channel
address in the EtherCAT 10 mapping page
Area | offset |in the hardware configuration. The channel
InOffset Inout DWORD address of address corresponding to the first status is 0 FALSE
P periodic input [the INOFFSET of the first channel, and the
data channel address corresponding to the
second status is the INOFFSET of the
second channel.
OUTOFFSET depends on the channel
address in the EtherCAT 10 mapping page
Area Q offset |in the hardware configuration. The channel
address of address corresponding to the first ctrl is the
OutOffset {input DWORD periodic output|OUTOFFSET of the first channel, and the 0 FALSE
data channel address corresponding to the
second ctrl is the OUTOFFSET of the
second channel.
For CYCLEBYTESNUM, the enumeration
variable of type
LXCYCL LXCYCLECOMBYTESNUM_E shall be
Data size filled in, and this value depends on the LXCycle
CYCLEBY ECOMBY : .
TESNUM Input TESNUM transmltted process pgrameters in the'hardware ComByte [FALSE
E periodically  |configuration. On the left side of the sNum_20
— process parameter page,
16#1A00/16#1A01/ 16#1A02 respectively
correspond to the data of 20/40/80 bytes
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input per cycle in channel 1, and 16#1A03/
16#1A04/16 #1A05 respectively
correspond to the data of 20/40/80 bytes
input per cycle in channel 2. On the right
side, 16#1600/ 16#1601/16#1602
respectively correspond to the data of
20/40/80 bytes output per cycle in channel
1, and 16#1603/ 16#1604/ 16#1605
respectively correspond to the data of
20/40/80 bytes output per cycle in channel
2. When checked, the input and output of
each channel must be consistent. For
example, if 40 is selected for the input of
channel 1, 40 must also be selected for the
output, and if 20 is selected for the input of
channel 2, 20 must also be selected for the
output.

Slave station

SlaveAddr (Input BYTE address MODBUS slave station address, 1~247 0 FALSE
Pointer
address of If the pointer is filled in, the area pointed to
area | (if not  |by the pointer is considered to be area |
Inouts Inout POINTER |filled in, the when the communication is performed. If it 0 FALSE
pinp P TO BYTE |address of |is not filled in or filled with 0, the default
area | will be [address of area | is used for
used by communication.
default)
Length of the
InputsSize |Input  [pwoRp  [ihed-in Byte size of area | filled in 0 FALSE
address of
area |
Pointer
address of If the pointer is filled in, the area pointed to
area Q (if not |by the pointer is considered to be area Q
Outputs Inout POINTER |filled in, the when the communication is executed. If it is 0 FALSE
ptulp P TO BYTE |address of  |not filled in or filled with 0, the default
area Q will be [address of area Q is used for
used by communication.
default)
Length of the
. filled-in . .
OutputsSize (Input DWORD address of Byte size of area Q filled in 0 FALSE
area Q
Pointer
address of If the pointer is filled in, the area pointed to
area M (if not [by the pointer is considered to be area M
Memor Inout POINTER |filled in, the when the communication is executed. If it is 0 FALSE
P y P TO BYTE |address of  |not filled in or filled with 0, the default
area M will be |address of area M is used for
used by communication.
default)
Length of the
MemorySize |Input DWORD filled-in Byte size of area M filled in 0 FALSE
address of
area M
0: No error
1: Received a data packet that failed the
Error Output BYTE Error CRC check FALSE

2: Received a data packet from a non-local 0

address

16: Incorrect slave station address
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36: plnputs and InputsSize are enabled but
the address area is invalid

37: pOutputs and OutputsSize are enabled
but the address area is invalid

38: pMemory and MemorySize are enabled
but the address area is invalid

129: InOffset out of range

130: OutOffset out of range

131: CycleBytesNum is illegal

132: Error occurred in data acquisition

o LXComMBSlave Description

L¥ComMBSlave

—EMN ENO—
—In Done—
—ECAT_SlaveAddr Busy—
—{Port Error—
—{InOffs et ErrarlDi—
—{OutOffs et

—{ChannelLen

—{SlaveAddr

LXComMBSlave Function Block

Parameter Description

Parameter

Declaration[Data Type

Description

Default Value

In

INPUT BOOL

Enable on high level.

FALSE

ECAT_SlaveAddr|

INPUT WORD

EtherCAT slave address of the serial
port module for capture. Input range
1~65535.

o

Port

INPUT BYTE

Serial port module channel number:
1: Channel 1 (channel1Setting)
2: Channel 2 (channel2Setting)

InOffset

INPUT DWORD

Offset address in the EtherCAT
cyclic input data | area.

0

OutOffset

INPUT DWORD

Offset address in the EtherCAT
cyclic output data Q area.

0

ChannelLen

INPUT LXCHANNELLENNUM_E

[Amount of data transmitted cyclically
via EtherCAT.

LXChannelLenNum_20,

SlaveAddress

INPUT BYTE

Modbus RTU slave address.

0

Done

OUTPUT |BOOL

FALSE: Slave message processing
not completed or not started
TRUE: Message processing
completed

FALSE

Busy

OUTPUT |BOOL

FALSE: Idle
TRUE: Receiving or processing
message

FALSE

Error

OUTPUT |BOOL

FALSE: No error
TRUE: Error occurred

FALSE

ErrorlD

OUTPUT |WORD

Error code:
0: No error
Other: Refer to Serial Port Capture

Error Codes
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15.3.3 Configuring COM Port Free Protocol

15.3.3.1 Configuration process using the CPU module
integrated COM port

B COM parameter configuration

Double-click on the COM_1 node, and the serial port configuration window is displayed, then modify
the serial port parameters.

* [
40} Untitled

-4, Task Configuration Serial port configuration l Information
B[ TASK1(Task2)
B2 A(PRG)
------ {"} Main(PRG)
B2 Program Block
il Main(PRG)
‘b MotionMain(PRG)
38 A(PRG)
----|'_,'] Function Block Baud 9600bps =
-5 Function
= EIE] El%]r?_:acrzfnunn(au:sf;u; “erification Im
EtherNet(ETHERNET}

: EtherNet2(ETHERNET} Stop Bits One bit -
- COM_1(COM)

Foee Ethl&rCAT Master Data Bits Eight bit -

=-E3 Global Variable
[ AxisParaGroup

- @ GV_Group Communication Type RS485 -
E -2 Table

------ ‘[ TaskDiagGroup

Configuration Of Serial Port

B Protocol configuration

Right-click the COM_1 node, select Add Protocol, and the Add Protocol dialog box is displayed, as
shown in the figure, then select the required COM communication module, click the Add button, and
the module is displayed under the node.

L__I D] Hardware Configuration

B] L¥-CUS00(LX-CUS00)
‘ EtherMet1 (ETHERMET)
EtherNetZ2(ETHERMET)
- EtherCAT Ma Open
=- . Global Variable
@ AxizParaGroup Rename
-2 GV_Group Add Protocol
@ Table
@ TaskDiagGroup

231



r%«frl%}

Add >

El- PROTOCOL
- MODBUS RTU_Master
.. MODBUS RTU_Slave

™ Com Port Free protocol

Add Close

B For the COM port that comes with the CPU itself, the serial port parameters need to be configured
using the communication instruction ComConfig, as shown in the figure below:

0001 CMT

ComConfig
ComCaonfig

EM EMO

EM_R Q
CMT CMT

iPORT=0 |—Puort Err — ERR1=0
CMT CMT
ComType
Parity
DataWWidth
Stop

aG00 I—EIaudRate

Ihi

The parameters are described as follows:

Data
Type
EN_R BOOL Trigger valid on rising edge
0: Interface of CPU body
1: CPU body terminal communication port (not supported at 14 points)
2: Extended function board communication port (not supported at 14 points)
Port USINT : ) Lo . T

3: The first communication expansion module communication port
Input Parameters 4~N: The second to Nth communication expansion module communication
ports

Communication type
0: RS485
1: RS422
2: RS232

Parameter Data Item Description

ComType [USINT
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Parity USINT

Check

2: Odd

mode

0: No check;
1: Even parity check;

parity check

DataWidth|USINT

Data bit width:
8: 8 bits;
7: 7 bits

Stop USINT

Stop bit
1: Stop bit 1;
2: Stop bit 2

BaudRate [UDINT

9600

19200
38400
57600

Baud rate (bps)

115200
2400000

BOOL

Terminal Q is TRUE, which indicates that the instruction is executed.

Output

Parameters Err USINT

~NO O WN -0

Error code

: No error

: Port communication port error

: ComType error

: BaudRate error

: DataWidth error

: Parity error

: Stop error

. Internal error inside the controller

B Use the ComSend instruction to send data, as shown in the figure below:

nooz2

CMT
Com3endl
Com3end
Er EMO
M—EN_R Q m
CMT CMT
20 I—DataLenth Error — ERR2=0
] I—Dataﬂﬁset CMT
iPORT=0 —{Port SendDataBytes — SENDBYTES=20
CMT CMT

The parameters are described as follows:

Parameter Data Item Data Type|Description
EN_R BOOL Trigger valid on rising edge
Datalenth UDINT Length of data to send (number of bytes)
Input Parameters DataOffset UDINT l(:)cf)frs:;t(aagl(:)ré?%of ar;oaMl\é(\)Nhere the data to be sent is located
Port USINT 0: Interface of CPU body
Q BOOL Terminal Q is TRUE, which indicates that the instruction is executed.
Error code
: No error
Output Parameters|Error USINT (1): The input parameter configuration is incorrect
2: This port is not configured as a free port protocol
SendDataBytes|UDINT  [Actual number of bytes sent

B Use the ComRecyv instruction to receive data, as shown in the figure below:
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CMT
ComRecov]
ComRecy
EM ENO
MEN_R Q —{Q3=FALSE
CMT CMT
10 I—DataLenth Error — ERR3=0
1000 I—Dataﬂﬁset CMT
iPORT=0 |—{Port RecvDataBytes — RCWBYTES=0
CMT CMT

The parameters are described as follows:

Data o
Parameter Data Item Type Description
EN_R BOOL  |Trigger valid on rising edge
Datalenth UDINT |Length of data to receive (number of bytes)
Input Parameters Offset address of area M where the received data is stored
DataOffset  |UDINT 1o o ample, 1000——%MB1000
Port USINT |0: Interface of CPU body
After the instruction is executed, the output is TRUE and only remains for
Q BOOL
one task cycle.
Output E.rror code
0: No error
Parameters Error USINT ; : ) L
1: The input parameter configuration is incorrect
2: This port is not configured as a free port protocol
SendDataBytes|UDINT  [Actual number of bytes received

15.3.3.2 Configuration process using the serial port module LX-
CMO00X

B For the module configuration process, please refer to the Hardware Configuration.

B Communication functional block configuration

(1) Add the free communication control functional block to the AutoThink task:

LXComSerialLineContral

—EM ENOF
—IM Error—
—{InOffset TxBufferBytes-
—{OutOffset RxBufferBytes-
—{CycleBytesMNum

—{pTxBuffer

—{pRxBuffer

LXComSerialLineControl Functional Block

Parameter Description

Parameter|Statement|Data Type  [Function [Description Initial [Power Fail
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Description Value [Safeguard
IN Input BOOL E'nable, valid at Communjcation takes effect when the FALSE |FALSE
high level level is high
INOFFSET depends on the channel
address in the EtherCAT 10 mapping page
Area | offset in the hardware configuration. The
address of channel address corresponding to the first
InOffset  input DWORD periodic input  [status is the INOFFSET of the first 0 FALSE
data channel, and the channel address
corresponding to the second status is the
INOFFSET of the second channel.
OUTOFFSET depends on the channel
address in the EtherCAT 10 mapping page
Area Q offset [in the hardware configuration. The
address of channel address corresponding to the first
OutOffset finput  DWORD |0 iodic output [ctr is the OUTOFFSET of the first 0 FALSE
data channel, and the channel address
corresponding to the second ctrl is the
OUTOFFSET of the second channel.
For CYCLEBYTESNUM, the enumeration
variable of type
LXCYCLECOMBYTESNUM_E shall be
filled in, and this value depends on the
process parameters in the hardware
configuration. On the left side of the
process parameter page, 16#1A00/
16#1A01/ 16#1A02 respectively
correspond to the data of 20/40/80 bytes
input per cycle in channel 1, and
16#1A03/ 16#1A04/ 16#1A05 respectively
. correspond to the data of 20/40/80 bytes [LXCycl
CycleByte Input II_E)((JC(:)T\/ICBI’_Y E:r:asrﬂi?tzd input per cycle in channel 2. On the right |eComB FALSE
sNum TESNUM E iodicall side, 16#1600/ 16#1601/ 16#1602 ytesNu
_E |periodically .
respectively correspond to the data of m_20
20/40/80 bytes output per cycle in channel
1, and 16#1603/ 16#1604/ 16#1605
respectively correspond to the data of
20/40/80 bytes output per cycle in channel
2. When checked, the input and output of
each channel must be consistent. For
example, if 40 is selected for the input of
channel 1, 40 must also be selected for
the output, and if 20 is selected for the
input of channel 2, 20 must also be
selected for the output.
POINTE R TO|Tx
pTxBuffer |Input LXSERIA communication |Pointer to Tx buffer 0 FALSE
LCOMBUF_T [buffer pointer
POINTE R TO|Rx
pRxBuffer [Input LXSERIA communication [Pointer to Rx buffer 0 FALSE
LCOMBUF_ |buffer pointer
0: No error
1: Incorrect buffer pointer input
129: InOffset out of range
Error Output BYTE Error 130: OutOffset out of range 0 FALSE
131: CycleBytesNum is illegal
132: Incorrect cycle data acquisition
Existing data
TXBUFFE length of Tx Existing data length of Tx communication
RBYTES Output DWORD communication |buffer 0 FALSE

buffer
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Existing data
RXBUFFE length of Rx Existing data length of Rx communication
RBYTES Output DWORD communication |buffer 0 FALSE
buffer
(2) Add the free communication Tx data functional block LXComSend Functional or
LXComFreePortSend to the AutoThink task.
o LXComSend Description
LXComSend
—EN_R Q —
—{pTxBuffer Error —
—TBL
—SendDataBytes
LXComSend Functional Block
Parameter Description
Function Description of Parameter Initial |Power Fail
FEETEE S ELEIMERH EIE TR0 Description Values Value |Safeguard
Each time a Tx action is executed,
EN_R shall be set from FALSE to
Enabled. valid TRUE. When it is checked that Q
EN_R Input BOOL on risin 'ed e changes from FALSE to TRUE, it |FALSE [FALSE
g edg means that the execution of this
transmission is completed, and
EN_R can be set to FALSE.
POINTER TO Tx
pTxBuffer |[Input LXSERIALCOMBUF |communication |Pointer to Tx buffer 0 FALSE
| T buffer pointer
Offset of area M where the data
Tx data buffer address is to be sent, such as
TBL Input DWORD 200, which means that the 0 FALSE
address .
address to send data is a space
starting from %MB200.
g;;tr;dsData Input DWORD Tx data length |Length of data to be sent 0 FALSE
. 1: Completed
Q Output BOOL Completion flag 0: Not completed FALSE |FALSE
0: No error
Error Output BYTE Error 1: Incorrect buffer pointer input FALSE
2: TBL or BuffSize out of range
3: SendDataBytes exceeds 1000
o LXComSend Functional Description

236



r%«frle%

L¥ComFreePortSend

—EM EMO—
—EMN_R Conep—
—ECAT_SlaveAddr Busy—
—Part Error—
—InOffset ErrarlDi—
—OutOffset SendBytes—
—ChannelLen

—pSendBuffer

—SendlLen

LXComFreePortSend Function Block

Parameter Description

Parameter Declaration|Data Type Description Default Value
EN_R INPUT BOOL Rising edge enable. FALSE
EtherCAT slave address of the serial
ECAT_SlaveAddr|INPUT WORD port module for capture. Input range |0
1~65535.
Serial port module channel number:
Port INPUT BYTE 1: Channel 1 (channel1Setting) 0
2: Channel 2 (channel2Setting)
InOffset INPUT DWORD Offs_et.address in the EtherCAT 0
cyclic input data | area.
OutOffset INPUT DWORD Offs'et address in the EtherCAT 0
cyclic output data Q area.
ChannelLen  |INPUT  |LXCHANNELLENNUM gf\mount of data transmitted cyclically) y oy, nneil enNum 20
via EtherCAT.
pSendBuffer INPUT POINTER TO BYTE Send data storage buffer. 0
SendLen INPUT WORD Send data length.
Done OUTPUT [BOOL Send complete flag. FALSE
Busy OUTPUT |BOOL Sending flag. FALSE
FALSE: No error
Error OUTPUT |BOOL TRUE: Error occurred FALSE
Error code:
0: No error
ErrorlD OUTPUT WORD Other: Refer to Serial Port Capture
Error Codes
SendBytes OUTPUT [WORD Actual length of data sent.
(3) Add the free communication Rx data functional block LXComReceive or LXComFreePortReceive

to the AutoThink task.

O

LXComReceive Functional Description
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—EMN_R
—pPrefix
—{PrefixLen
—{pSuffix
—{SuffixLen
—|RecvlLen
—{Timeout
—pRxBuffer
—TBL
—BuffSize
—|Reset

L¥ComReceive

Q0
Errar
RecvDataBytes

LXComReceive Functional Block

Parameter Description

Parameter (Statement

Data Type

Function
Description

Description

Initial
Value

Power Fail
Safeguard

EN_R Input

BOOL

Enabled, valid
on rising edge

Each time an Rx action is executed, EN_R
shall be set from FALSE to TRUE. When it
is checked that Q changes from FALSE to
TRUE, it means that the execution of this
reception is completed, and EN_R can be
set to FALSE.

FALSE

FALSE

pPrefix Input

POINTER TO
BYTE

Prefix pointer

If a variable pointer is passed to an input
variable prefix, the characters of the
received data must be the same as this
prefix, while other characters are
discarded. After the prefix is used, if no
suffix is specified, it will be received with
the incoming RecvLen data length. If no
RecvlLen is passed in, it will be received
with the incoming Timeout. If no Timeout is
passed in, it will be considered an invalid
Rx mode.

o

FALSE

PrefixLen (Input

BYTE

Prefix length

Number of data bytes in the prefix

FALSE

pSuffix Input

POINTER TO
BYTE

Suffix pointer

If a variable pointer is passed to the input
\variable suffix, the input data is read until
the end of the received data coincides with
the suffix.

FALSE

SuffixLen |Input

BYTE

Suffix length

Number of data bytes in the suffix

FALSE

RecvLen (Input

DWORD

Receiving
length

If no prefix or suffix is specified, the data of]
a RecvLen length is received starting from
the first data.

o

FALSE

Timeout |Input

DWORD

Receiving
timeout

If the prefix and suffix and the Rx data
length are not specified, the data will be
received within the timeout period. If there
is no new data after the timeout period
after the completion of one byte reception,
the reception is considered completed.

FALSE

pRxBuffer (Input

POINTER TO
LXSERIALC
OMBUF_T

Rx
communication
buffer pointer

Pointer to Rx buffer

FALSE

TBL Input

DWORD

Rx data buffer
address

Offset of area M where the data address is
to be stored, such as 200, which means
that the storage address is a space

starting from %MB200.

FALSE
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BuffSize |Input DWORD Il-\;)rigtita buffer Byte size of memory area to store data 0 FALSE
Reset Input BYTE Reset Reset signal to restore functional block 0 FALSE
status
. 1: Completed
Q Output BOOL Completion flag 0: Not completed FALSE [FALSE
0: No error
1: Incorrect buffer pointer input
2: No valid Rx mode
3: Incorrect input of prefix or suffix pointer
Error Output BYTE Error 4: Sum of prefix and suffix exceeds 1000 |0 FALSE
5: RecvLen exceeds 1000
6: TBL or BuffSize out of range
7: Actual data length is greater than
BuffSize
RecvData Output \WORD Received data Actual'len.gth of data received after the 0 FALSE
Bytes length reception is completed
o LXComFreePortReceive Functional Description
LXComFreePortReceive
—EM EMNO
—EMN_R Cone—
—ECAT_Slaveaddr Busyl—
—Port Error—
—{InOffzet ErrorlD—
—OutOffsat RecvBytes—
—ChannelLen
—Prefix
—PrefixLen
—Suffix
—SuffixLen
—RecvlLen
—TimeCut
—pRecvBuffer
LXComFreePortReceive Function Block
Parameter Description
Parameter Declaration|Data Type Description Default Value
EN_R INPUT BOOL Enable on rising edge. FALSE
EtherCAT slave address of the serial
ECAT_SlaveAddr|INPUT WORD port module for capture. Input range |0
1~65535.
Serial port module channel number:
Port INPUT BYTE 1: Channel 1 (channel1Setting) 0

2: Channel 2 (channel2Setting)

InOffset INPUT DWORD Offs_et.address in the EtherCAT 0
cyclic input data | area.
Offset address in the EtherCAT

OutOffset INPUT DWORD ) 0
cyclic output data Q area.

Amount of data transmitted
cyclically via EtherCAT.

Prefix INPUT POINTER TO BYTE Pointer to prefix.. 0

ChannelLen INPUT LXCHANNELLENNUM_E LXChannelLenNum_20,
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PrefixLen INPUT BYTE Prefix length in bytes. 0

Suffix INPUT POINTER TO BYTE Pointer to suffix.. 0

SuffixLen INPUT BYTE Suffix length in bytes. 0

RecvLen INPUT DWORD Spe(?ifies the length of data to 0
receive.

TimeOut INPUT DWORD (SrEE)CIerS the timeout period 0

pRecvBuffer INPUT POINTER TO BYTE Pointer to the receive data buffer. |0

FALSE: Slave message processing
not completed or not started

TRUE: Message processing FALSE
completed

Done OUTPUT |BOOL

FALSE: Idle
Busy OUTPUT [BOOL TRUE: Receiving or processing FALSE
message

FALSE: No error
Error OUTPUT |BOOL TRUE: Error occurred FALSE

Error code:

0: No error

Other: Refer to Serial Port Capture
Error Codes

ErrorlD OUTPUT |WORD

RecvBytes OUTPUT |WORD Actual length of data received. 0

15.4 Communication Example of Serial Port

15.4.1 Example Function

This example uses two LX-CMO004 (one as the master station and one as the slave station) to
demonstrate the MODBUS RTU communication function.

15.4.2 System Composition

B MODBUS RTU master station: communication module LX-CM004
B MODBUS RTU slave station: communication module LX-CM004
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15.4.3 Example Topology

MODBUS master station

RS485

MODBUS slave station
LXCMO004

GND

LN
®9
: g@
@@)
RNl

DB9 pin definition

15.4.4 Programming

Create two projects (one master station project and one slave station project), and program and configure
the two projects respectively.

15.4.41 Modbus RTU slave station communication

B The parameters of channel 1 of module LX-CM004 are configured as follows:
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HollySys

F

EtherCAT Slave Station Configuration

—Channel basic p

Process Parameter

Init Commands Channel Parameter Infarmation

EtherCAT 10 Mapping

Information

Channel Number Channel Name Index Channel Description
1 channel Setting 0xB8000:00 CH1 Config Data
2 channel2Setting 0x8010:00 CH2 Config Data

— Parameters of channel channel Setting

Number Parameter name Parameter value Data Type Default value Maximum Winimum
1 Channel State Enable i USINT Enakle
2 Baudrate 9500 Baud hd USINT 5500 Baud
3 Databitz 8 hd USINT 8
4 Parity HOINE i USINT NONE
EtherCAT Slave Station Configuration Process Parameter | Init Commands | Channel Parameter Information | EtherGAT IO Mappmgl Information |
-~ Select inpt Select outpr
[ Type [ index | [ Type [ ngex
[+ 16#1A00 Channelilnput [+ 16#1600 Channel10utput
status. UINT 16#8000:01 ctrl UNT 16%#7000:01
Dataln 0 USINT 16#5000:02 Data Out 0 USINT 16%7000:02
Dataln 1 USINT 16%6000:03 Data Out 1 USINT 1647000:03
Dataln2 USINT 164500004 Data Qut2 USINT 1647000:04
Dataln 3 USINT 16#5000:05 Data Out 3 USINT 16%#7000:05
Dataln 4 USINT 16#6000:06 Data Out 4 USINT 1647000:06
EtherCAT Slave Station Configuration | Process Parameter | Init Commands | Channel Parameter Information  EtherCAT 10 Mapping | Information
Channel Number Channel Name Channel Type Bytes Channel Address Channel Description
1 E1001_IN_1 UINT 2 AN status
z E1001_IN_2 USINT 1 “elB2 Dataln 0
£S5 E1001_IN_3 USINT 1 hIB3 Daata In 1
4 E1001_IN_41 USINT 1 elB42 Data In 18
42 E1001_IN_42 USINT 1 %lB43 Data In 19
43 E1001_0UT_43 UINT 2 WQAWO ctrl
44 E1001_0OUT_44 USINT 1 W0B2 Data Out 0
45 E1001_0UT_45 USINT 1 %083 Data Out 1

Slave station program:
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LXComModbusRTUSIave1
LXComModbusRTLISIave

EM EMNO

SLAVE_EN]—IN Error —SLAVE_ERR

44 InOffset
44 CutOffset

t

|LxcycleCOmBytesNum_20 —CycleBytesNum

2 | slaveAddr
pinputs
[ 10 inputsSize
pOutputs
[ 10 OutputsSize
pMemory

10 Memary3ize

:

o Input parameter description

0

0

O

O

IN: Slave station program enable, valid at high level;

InOffset: Corresponding to the Status address of channel 1 in the 10 mapping table; 44—
—%IW44;

OutOffset: Corresponding to the Ctrl address of channel 1 in the IO mapping table; 44
- %QWwW44;

CycleBytesNum: Corresponding to the number of 10s selected in the process parameter table;

SlaveAddr: Slave station address of channel 1 corresponding to the InOffset and OutOffset
addresses of the slave station module;

plnputs: Pointer address mapping area I,
InputsSize: Data length of area | (Words);
pOutputs: Pointer address mapping area Q;
OutputsSize: Data length of area Q (Words);
pMemory: Pointer address mapping area M;

MemorySize: Data length of area M (Words);

o  Output parameter description

0

15.4.4.2

Error: Slave station communication fault code.

Modbus RTU master station communication program

B The parameters of channel 1 of module LX-CMO004 are configured as follows:
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EtherCAT Slave Station Configuration | Process Parameter | Init Commands Channel Parameter Information | EtherCAT 10 Mapping | Information

—Channel basic p

Channel Number Channel Name Index Channel Description
1 channel Setting 0xB8000:00 CH1 Config Data
2 channel2Setting 0x8010:00 CH2 Config Data

— Parameters of channel channel Setting

Number Parameter name Parameter value Data Type Default value Maximum Winimum
1 Channel State Enable hd USINT Enable
2 Baudrate 5600 Baud s USINT 8500 Baud
3 Databits 8 h USINT 8
4 Parity HOINE i USINT NONE

EtherCAT Slave Station Gonfiguration  Process Paramater | njt Commands | Channel Parameter Infarmation | EtherCAT 10 Mapping | Information |

~ Select inp! ~Select outp
Name. [ Type [ index | me. Type. Index |
[7 1641A00 Channeltinput 7 16#1600 Channel1Output

status unT 16#5000:01 ctrl UNT 1647000:01
Dataln 0 usiT 16#5000:02 Data 0ut0 ST 1647000:02
Datan 1 USINT 164500003 Data Out 1 USIHT 1647000:03
Dataln2 USINT 16#5000:04 Data 0ut 2 USINT 16#7000:04
Dataln3 st 164500005 Data Out3 usiT 1647000:05
Dataln 4 usiT 16#5000:08 Data Out 4 ST 1647000:06
Dataln & USINT 164500007 Data Out § USIHT 1647000:07
Datan g USINT 16#5000:08 Data 0ut & USIHT 1647000:08
Datain7 usiT 16#5000:08 Data 0ut 7 ST 1647000:09
Datain 8 usiNT 16#5000:04 Data 0ut 8 UsINT 16#7000:04
Dataln g uUsINT 16#5000:08 Data 0ut 9 USIHT 1647000:08
Datan 10 USINT 16#5000:0C Data Out 10 USIHT 1647000:0C
Datan 11 usiT 16#5000:00 Data Out 11 ST 1647000:00
Data n 12 USINT 16450000 Data Out 12 USIHT 164T000:08
Dataln 13 USINT 16#5000:0F Data Out 13 USIHT 164T000:0F
Dataln 14 usiT 184500010 Data Out 14 usHT 1647000:10
Dataln 15 usiT 16#5000:11 Data 01t 15 ST 1647000:11

Data n 16 USINT 164500012 Data Out 16 USIHT 1647000:12
Dataln 17 USINT 16#5000:13 Data Out 17 USIHT 164700013
Dataln 12 usiT 164500014 Data Out 18 ST 1647000:14
Datain 13 usiNT 164500015 Data Out 18 usiT 164700015

EtherCAT Slave Station Configuration | Process Parameter | Init Commands | Channel Parameter Information  EtherCAT 10 Mapping | Information

Channel Number Channel Name ‘Channel Type Bytes Channel Address. Channel Description
1 E1001_IN_1 UINT 2 SO status
2 E1001_IN_2 USINT 1 “elB2 Data In 0
3 E1001_IN_3 USINT 1 “elB3 Dataln 1
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I

EtherCAT Slave Station Configuration ] Process F'arameter] Init Commands ] Channel Parameter Information EtherCAT 10 Mapping | Information
Channel Mumber | Channel Name | Channel Type | Bytez | Channel Address Channel Description

40 E1001_IN_40 USINT 1 %IB41 Data In 17
41 E1001_IN_41 USINT 1 %lB42 Data In 18
42 E1001_IN_42 USINT 1 %643 Data In 19
43 E1001_0OUT_43 UINT 2 SeW0 cirl

44 E1001_0OUT_44 USINT 1 %R0B2 Data Out 0
45 E1001_0OUT_45 USINT 1 %%R0B3 Data Out 1

B Master station program:

L¥xComModbusRTUMaster1
LXComModbusRTUMaster
EM ENO

MASTER_EMN |— EMN_R 0 —MASTER_Q
InOffset Error —MASTER_ERR

CutOffs et ReovDataBytes —MASTER_RCV_MUM
|Lxcycle COmBytesMum_20}—CycleBytesMNum

200 TBL
100 | BuffSize

SlaveAddr
FunctionCode
3000 RegAddr

10 Ciuantity
1000 TimeOut

'

-

o Input parameter description
o EN_R: Master station program enable, valid on rising edge;
o InOffset: Corresponding to the Status address of channel 1 in the IO mapping table; 0 - %IWO0;

o  OutOffset: Corresponding to the Ctrl address of channel 1 in the IO mapping table; 0—
—%QWO;

o  CycleBytesNum: Corresponding to the number of I0s selected in the process parameter table;

o TBL: The first byte number of the data receiving area corresponding to the read slave station
command; the first byte number of the data sending area corresponding to the write slave
station command; 200 %MB200;

o  BuffSize: Number of bytes in area TBL;
o  SlaveAddr: Slave station device address;
o  FunctionCode: Modbus function code; 3——read holding register;

o RegAddr: The first address of the register operating on the slave station; 3000——the
register %MWO of the slave station LX;

o  Quantity: Number of registers operating on the slave station; 10——10 words;

o  TimeOut: Timeout; 1000——1000 ms.

245



r%«frle%

o  Output parameter description
o  Q: Communication completion flag bit;
o  Error: Master station communication fault code;

o ReceiveBytes: Number of bytes received.

I When the slave station is non-standard and causes abnormal data link communication, the

et

MbSetComFrameEndDelay function block can be used to increase the message end delay.

15.4.5 Online Debugging

15.4.5.1 Modbus RTU slave station program online debugging

LXComModbusRTUSIave
LXComModbusRTUSlave

EM ENO
(SLAVE _EN=TRUE g={l¥ Error —| SLAVE_ERR=0 |
InOffset
44 OutOffzet
|LxcycleCOmBytesNum_20—CycleBytesNum
[ 2 | slaverddr
[ SLAVE_|_ADR=0 plnputs
[ 10 InputsSize

|_

|_
[[SLAVE_Q_ADR=0 |—{pOutputs

I_

I_

t

[ 10 OutputsSize
| SLAVE_P_ADR=0 phMemaory
[ 10 MemaorySize

Set the enable variable SLAVE_EN. It can be seen that the slave station is configured successfully and
the fault code output is 0: no error.
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15.4.5.2 Modbus RTU master station program online debugging
LXComModbusRTUMaster1
LXComModbusRTUMaster
EM ENO
[MASTER_EN=TRUE gi=llIS Q
1] I—InDﬁ'SEt Error — MASTER_ERR=34 |
0 I—DutGﬁSEt RecvDataBytes — MASTER_RCY_MUM=0 |
|LxcycleCOmBytesMum_20}—CycleBytesMum
[ 200 |HTBL
| Master_BuffSize=0 |[—BuffSize
2 I—SIEweAddr
3 |—Fun|:1innCnde
3000 I—Reg.ﬂxddr
10 I—{luantinr
1000 I—TirTIEDIJt

Set the enable variable MASTER_EN. It can be seen that the master station communication is completed,
the Q output is 1, and the fault code output is 34: BuffSize input 0. Manually reset the MASTER_EN
variable to reset the functional block.

Modify the value of Master_BuffSize to 20 and set the enable variable MASTER_EN. It can be seen that
the fault code output is 0 and the RecvDataBytes output is 20, indicating that 20 bytes are successfully
received, which is consistent with the reading quantity (10 words) of the input parameter Quantity, and the
master station communication instruction is successfully executed.

L¥ComModbusETUMaster1
LXComModbusRTUMaster
EM EMND
WASTER EN=TRUE BRSNS Q
] I—InDﬁset Error —{ MASTER_ERR=0
0 I—Gutﬂﬁset RecovDataBytes — MASTER_RCV_MNUM=20
|Lxcycle COmBytesMum_20—CycleBytesNum
[ 200 |HTBL

[ Master_BuffSize=20 |—BuffSize
2 |—SlaveAddr
FunctionCode

N
3000 ||RegAddr
[ 3000 |+

10 |— Cuantity
1000 |—TimeOut

Monitoring values of the data sending area of the slave station program:
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B send_tbl *
No Variable Name Address Variable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable const

00041 send_tbl[0] %%MW0 WORD 1 FALSE Mot Public |—
o002 send_tbi[1] WMW2 WORD 2 FALSE Not Public r
0003 send_tbi[2] e WORD 3 FALSE Not Public |—
o004 send_tbi[3] WMWE WORD 4 FALSE Not Public r
0005 send_tbi[4] WMWE WORD s FALSE Not Public |—
0006 send_tbl[5] wMW10 WORD [ FALSE Not Public r
o007 send_tbi[s] WMW12 WORD T FALSE Not Public |—
ooog send_tbl[7] eMW14 WORD 0 FALSE Mot Public 1=
ooog send_tbi[g] WMW16 WORD [} FALSE Not Public |—
[hol send_tbl[g] %MW18 WORD 0 FALSE Mot Public 1=
Monitoring values of the data receiving area of the master station program:

B rev_thl x

No. Variable Name ‘ Address | Variable Description | Variable Type | Online Value Power Fail Safeguard NetWork Public | Enable co

0001 rev_thi[0] WMW200 WORD 11 FALSE Not Public |—
0002 rev_tbi[1] eMW202 WORD 22 FALSE Not Public 1=
0003 rev_tbi2] WMWZ204 WORD 3 FALSE Mot Public |—
0004 rev_tbi3] %MWN208 WORD 4 FALSE Not Public 1=
0005 rev_tbi4] %MW208 WORD 5 FALSE Mot Public |—
0008 rev_tbi[s] %MW210 WORD 6 FALSE Not Public 1=
0007 rev_tbie] WMW212 WORD 7 FALSE Mot Public |—
ooos rev_tbi[7] TMW214 WORD 0 FALSE Not Public 1=
o009 rev_tbiE] WMW216 WORD 0 FALSE Mot Public |—
0010 rev_tbig] %MW218 WORD 0 FALSE Not Public 1=
oon rev_tbi[10] WMW220 WORD 0 FALSE Mot Public |—
0012 rev_tbi[11] eMW222 WORD 0 FALSE Not Public 1=
0013 rev_tbi[12] %MWZ24 WORD 0 FALSE Mot Public |—
0014 rev_tbi[13] %MW226 WORD 0 FALSE Not Public 1=
0015 rov_tbi[14] W%MW228 WORD 0 FALSE Mot Public |—
008 |rew thire SLIIATAN WAEN n Fal oF Hint Dirhlie I

15.5

15.5.1

Fault Diagnosis

Function Diagnosis Description of MODBUS RTU

Master Station

For the MODBUS RTU master station function, when the LXComModbusRTUMaster main functional block
in the LXCom_Functions library is used, if there is a communication fault, the Error pin of the functional
block will report a response prompt, with the specific information as follows:

LXComModbusRTUMaster|Error

Functional Block eI Description
Parameters
0: No error
2: Timeout

4: This module does not support function codes

10: Respond to unrequested responses

16: Incorrect slave station address

33: TBL or BuffSize out of range

34: BuffSize input 0

35: Timeout input 0

36: plnputs and InputsSize are enabled but the address area is
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invalid

37: pOutputs and OutputsSize are enabled but the address area is
invalid

38: pMemory and MemorySize are enabled but the address area is
invalid

64: The slave station returns an invalid instruction

65: The slave station returns an invalid data address

66: The slave station returns an invalid data value

67: The slave station returns a slave station device fault

68: The slave station returns other error diagnosis

129: InOffset out of range

130: OutOffset out of range

131: CycleBytesNum is illegal

132: Error occurred in data acquisition

15.5.2 Function Diagnosis Description of MODBUS RTU

Slave Station

For the MODBUS RTU slave station function, when the LXComModbusRTUSIave functional block in the
LXCom_Functions library is used, if there is a communication fault, the Error pin of the functional block will
report a response prompt, with the specific information as follows:

Functional Block (F")utput Description
arameters
0: No error
1: Received a data packet that failed the CRC check
2: Received a data packet from a non-local address
16: Incorrect slave station address
36: plnputs and InputsSize are enabled but the address area is invalid
37: pOutputs and OutputsSize are enabled but the address area is
LXComModbusRTUSIlave|Error invalid
38: pMemory and MemorySize are enabled but the address area is
invalid
129: InOffset out of range
130: OutOffset out of range
131: CycleBytesNum is illegal
132: Error occurred in data acquisition
15.5.3 Function Diagnosis Description of Serial Port Free
Protocol

For free protocols, when the LXComSerialLineControl, LXComReceive LXComSend, and LXComClearBuf
function blocks in the LXCom_Functions library are used, if there is a communication fault, the Error pin of
the functional block will report a response prompt, with the specific information as follows:

Functional Block Output Parameters|Description

0: No error

1: Incorrect buffer pointer input

129: InOffset out of range

130: OutOffset out of range

131: CycleBytesNum is illegal

132: Error occurred in data acquisition

LXComSerialLineControl|Error
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LXComReceive

: No error

: Incorrect buffer pointer input

: No valid Rx mode

: Incorrect input of prefix or suffix pointer

: Sum of prefix and suffix exceeds 1000

: RecvlLen exceeds 1000

: TBL or BuffSize out of range

: Actual data length is greater than BuffSize

Error

LXComSend

: No error

: Incorrect buffer pointer input

: TBL or BuffSize out of range

: SendDataBytes exceeds 1000

Error

For modules, when the LXComClearCom functional block in the LXCom_Functions library is used to
implement module initialization, if there is a communication fault, the Error pin of the functional block will
report a response prompt, with the specific information as follows:

15.5.4

Functional Block|Output Parameters|Description

LXComClearCom |Error

0: No error

129: InOffset out of range
130: OutOffset out of range
131: CycleBytesNum is illegal

Modbus RTU Protocol Fault Diagnosis

When online, the status of each instruction can be diagnosed through the value of the diagnostic status:

Diagnostic ; . .
Value Meaning Possible Causes or Solutions
0 No error -

Data CRC error

1. Check communication parameters: Ensure baud rate, data bits, stop bits, and
parity are identical on master and slave.

2. Check physical connection: Verify A/B wiring is correct, not reversed or loose;
measure termination resistance with a multimeter (120Q resistor at each bus end,
total approx. 60Q).

3. Minimal system test: Test one-to-one with the slave using short, high-quality
shielded twisted pair cable in an interference-free environment.

4. Check interference and grounding: Ensure communication cables are away
from interference sources like power cables; ensure shield is grounded at a single
point (usually at the master).

5. Check bus topology and load: Ensure a daisy-chain topology with no branches;
check if the number of slaves exceeds RS-485 drive capacity (typically 32 loads),
add a repeater if necessary.

6. Check signal quality: If possible, observe the signal waveform with an
oscilloscope for overshoot, ringing, or distortion.

7. Adjust frame interval: Try increasing or decreasing the Modbus frame interval
(e.g., 3.5 character time) to see if the issue improves.

8. Contact device manufacturer: If the above steps fail, contact the device
manufacturer.

Slave response
timeout

1. Check physical connection: Verify RS-485 cable connection is correct and
reliable; measure A/B voltage difference to confirm signal integrity.

2. Check device status: Verify device power supply and network connection status
are normal.

3. Check parameter matching: Confirm communication parameters (baud rate,
etc.) match between master and slave.

4. Check master timeout setting: Increase the master's timeout (Response
Timeout) to exceed the total data transmission time and slave response time.

5. Check slave status: Ensure slave power and operational status are normal;
verify slave address is correct; check if slave is busy or in a fault state.
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6. Reduce bus load: Try a one-to-one connection test to isolate other slaves.

7. Comparative testing: Test the same slave with a third-party standard Modbus
master, or test the master with a standard slave.

8. Check master transmission: Verify the message sent by the master (address,
function code, etc.) is correct using a serial monitor tool.

9. Contact device manufacturer: If the above steps fail, contact the device
manufacturer.

Function code in the

slave response does
not match the master
request

1. Check master timeout setting: Increase the master's Response Timeout.

2. Check master command polling frequency, adjust it based on different types
(periodic, high-level, rising edge).

3. Check if the slave returned an exception response (function code 0x80 +
request function code).

4. Confirm if the slave supports the function code (consult the slave manual).
5. Check for multiple masters or slave address conflicts on the bus causing
response confusion.

6. One-to-one connection test to eliminate interference from other devices.

7. Contact device manufacturer: If the above steps fail, contact the slave device
manufacturer.

Data length in the
slave response does
not match the master's
expected length

1. Check request message: Ensure the data length requested by the master
(number of registers/coils) is within the slave's allowable range.

2. Check master timeout setting: Increase the master's Response Timeout.

3. Check master command polling frequency, adjust it based on different types
(periodic, high-level, rising edge).

4. Check response message: Monitor messages to see if the slave returns an
exception response (shorter length); if so, handle according to the exception
code.

5. Eliminate interference and conflicts: Test one-to-one between master and slave;
check for multiple masters or slave address conflicts on the bus.

6. Adjust timing: Increase the Modbus frame interval to allow sufficient response
time for the slave.

7. Check communication parameters: Ensure baud rate, etc., match to avoid data
truncation or misalignment due to baud rate deviation.

8. Contact device manufacturer: If the above steps fail, contact the slave device
manufacturer.

16

Coil or register
address in the slave
response does not
match the address in
the request message

1. Check address mapping: Consult the slave manual to confirm the address
format used (PLC address, 0-Based or 1-Based) and if there is a fixed offset (e.g.,
40001 maps to internal address 0).

2. Check command configuration: Check if the master has multiple duplicate write
operations to the same address on the current slave.

3. Check master timeout setting: Increase the master's Response Timeout.

4. Check master command polling frequency, adjust it based on different types
(periodic, high-level, rising edge).

5. Simple test: Test one-to-one with the slave, test a single address (e.g., address
0) and monitor messages, comparing request and response addresses.

6. Pattern test: Test consecutive addresses (e.g., 0, 1, 2), observe address
change patterns to determine fixed offset or non-linear mapping.

7. Eliminate interference: Check if the slave is connected to multiple masters;
perform comparative testing with a standard master or slave.

8. Check slave status: Ensure the slave has no timeout or exception responses.
9. Contact the slave device manufacturer: Obtain an accurate address mapping
table or firmware update.

15.5.5

Serial Port Capture Error Codes

ErroriD

Description

0

No error

1

Invalid EtherCAT slave address input (1~65535)

2

Input EtherCAT address does not exist
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Input EtherCAT address is not a serial port module

Invalid communication serial port number input (1, 2)

Input In Offset out of bounds

Input Out Offset out of bounds

\When serial port number is 1, input offset does not match the module's actual offset

[N~ |w

\When serial port number is 1, output offset does not match the module's actual offset

Input cyclic data length is not 20/40/80

Invalid Modbus slave address input (1~247)

11

Invalid timeout input (must be an integer greater than 0)

20

Invalid function code input

21

Invalid number of slave registers input

40

Input pSendBuffer pointer error

41

Input send data length exceeds the 1000-byte limit

60

Input pRecvBuffer pointer error

61

Input prefix length exceeds receive length

62

Input prefix pointer is null

63

Input suffix pointer is null

64

Input receive length exceeds the 1000-byte limit

100

Communication timeout

120

Master send process error

121

Master receive process error

122

Received message CRC check error

123

Data length or register address in slave response does not match the request

124

Slave returned illegal instruction

125

Slave returned illegal data address

126

Slave returned illegal data value

127

Slave returned slave device failure

128

Slave returned other error diagnostic

140

Error during EtherCAT cyclic message reception

141

Received message CRC check error

142

Error sending data from controller (as slave) to master

160

Free port send process error

180

Error during data reply process after free port reception

181

Free port receive buffer full or prefix pointer mismatch

182

Received data length is zero, receive timeout

183

Receive mode not supported

184

Free port cyclic data reception error

200

Not a HollySys LX series serial port module

201

Not a serial port module

202

Capture port not enabled

203

EtherCAT_Read failed. Check module status or confirm if input address is a configured slave

204

Capture via AT already enabled, function block capture is disabled

205

Capture function block stopped

206

Capture via AT has stopped the function block, waiting for AT to start capture

207

Capturing with new parameters

208

Capture function block called repeatedly

209

Capture function serial port parameter is empty

255

Maximum error code value
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Chapter 16 CANopen Communication

16.1 Network Overview

16.1.1 Introduction

The LX-CMO0Q7 is a CANopen master protocol module that communicates with other CANopen slave
devices on the field via CAN interface. It supports up to 64 slave nodes.

16.1.2 Network Characteristics

B 1 isolated CAN channel with CANopen protocol support
B Built-in 120Q termination resistor

B Maximum of 64 connectable slave devices

16.2 Network Topology

The LX-CMO0O07 functions as a CANopen master, communicating with the LX-CUxxx controller via an
internal bus. It converts signals into the CANopen protocol and facilitates data exchange between the
master and CANopen slave devices.

A single CANopen master can support up to 64 slave nodes, compatible with linear, star, tree, and hybrid
network topologies. Shielded twisted pair cables are used for communication lines.

16.2.1 Linear Network Topology

In a linear topology (as shown in the diagram below), a terminating resistor (120Q) must be connected at
both ends of the bus. This topology employs a multi-drop connection structure, where all CANopen slave
devices are connected to a shared transmission medium.
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CAMopen Master
ID=127

CAMNopen Slave
{ID=2)

_________ T————

Terminating resistor
1208

CAMNopen Slave
(D=13

CAMNopen Slave
(1D=3)

16.2.2 Star Network Topology

Terminating resistor
1200

CANopen Slave
(1D=n3

As shown in the figure below, this is a star topology structure. All CANopen slave devices are connected
point-to-point to the hub (central node), which is responsible for physical signal relaying or management.
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CAMopen Master
ID=127

1
CAMNopen CAMopen
Pen b - — = — Concentrator [ — — — — — — — — - P
Slave Slave
74 N\
o o,
A N
74 N
A W
A N
27 N,
Vi - A
£ Ny
CANopen CAMopen
Slave Slave

16.3 Configuration

CANopen configuration includes the addition of master and slave stations as well as parameter
configuration instructions.

16.3.1 Configuring the CANopen Master

16.3.1.1 Adding a CANopen Master

The LX-CMO0O07 supports both automatic and manual addition. For detailed instructions, refer to EtherCAT
Automatic Scanning Device and Adding Device Manually.
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16.3.1.2 Configuring DeviceNet Master Station

Double-click the added "CANopen_Master" module tree node to configure the master station protocol
parameters.

The configuration interface includes "CAN Configuration," "CANopen Master," "Diagnostic Information,"
and "Information." The detailed descriptions are as follows:

CAN Configuration

Baud Rate: The communication baud rate for CANopen. Available options: 10Kbps, 20Kbps, 50Kbps,
100Kbps, 125Kbps, 250Kbps, 500Kbps (default), 800Kbps, 1Mbps.

CAN configuration l CANopen r.'laster] Diagnostic Information | Information

Configuration Of CAN

Baud Rate SO0K bps -]

CANopen Master
o  Node Information
o  Master ID: The ID of the CANopen master. Default value is 127 and cannot be modified.

o Master Name: The name of the CANopen master. After modification, the master name on the
left navigation tree will update accordingly. Default value is CANopen_Master. Supports
uppercase and lowercase letters, numbers, and underscores, but cannot start with a number.

o  Sync Object (SYNC)
o COB-ID: The communication identifier of the CAN frame. Cannot be modified.

o  Sync Period: The cycle period of CANopen communication, unit: ms. Default value is 50, valid
range [2, 65535].

o  Window Length: The validity period for sending PDOs from the slave station, meaning that
PDOs sent within this time window are valid. The default value is 0x0 and cannot be modified.

A value of 0 indicates that the synchronization window is disabled, meaning there is no time
window restriction for the slave station to process PDO messages.

o Heartbeat

o  Production Period: The cycle period for the master to send heartbeat messages, unit: ms.
Default value is 200, valid range [0, 65535]. Setting it to 0 disables the master heartbeat
function.
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CAMN configuration  CANopen Master | Diagnostic Information | Information

—Mode Information

Master ID 177 (=
I =1
Master Mame ICAanen_Master
—Sync Object (SYNC)
COB-ID IIZIJ(BIII
Sync Period I 50 j ms
Window Length IEIJ(EI
—Heartbeat (If heartbeat period is 0,then means forbid master heartbeat function)
Produce Period IEUU j ms

B Diagnostic Information

For detailed descriptions, please refer to the Fault Diagnosis section.

B Information

Displays relevant information about the CANopen_Master.
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CAN configuration ] CANopen r.'Iaster] Diagnostic Information  Information

Summary
Mame: | CAMNopen Master
Suppliers: | Hollysys
Group: |_
Type: |CANopen Master
ID: |_

Version: |_

The Module Number: |_

Description: CAMNopen Master

16.3.2 Configuring CANopen Slave Devices

16.3.2.1 Adding a CANopen Slave

(1) Import Configuration File: Go to the menu bar: "Project” - "Import Device Description File", select
and import the CANopen device configuration file.

(2) Right-click the "CANopen_Master" node. Select the "Add Device" command (as shown in the
figure below).
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Em Hardware Configuration
= L_cusoo(x-cuson)
- Etherfet!(ETHERMET)
- EtherMet2(ETHERMET)
- COM_1{COM}
=[] EtherCAT Master
= Q] LX_CMOO07({1001:LX-CMO0T}

- Global Variable Open
------ & Network Variable Devi
[]E Menitor List Rename
------ @@ Interrupt Configuration
------ I+ Online Trace Delete
Cut
Copy
Paste ?
Import Export ?
Disable

(3) In the pop-up "Add" dialog box, select the device imported in step (1) and click the Add button.

Add X

(=l DEVICE LIBRARY
=- CANOPEN SLAVE STATION MODULE
B | SCAN(LECAN_W1.02 eds)(Reversion=100 FieVersion=0x01.0x00)

Device adress |1 2135

Add Close

(4) The CANopen slave station is added under the "CANopen_Master" node.
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16.3.2.2

Elm Hardw are Configuration
ED] L¥_CUSOO{LK-CUS00)

e EtherNet1(ETHERNET}

----- EtherNet2(ETHERMNET}

- COM_1(COM)

=1-{4 EtherCAT Master

ED] L¥_CMOO7(1001:LX-CHO0T)
Elm CAMNopen_Master{CANopen Master)

Configuring a CANopen Slave

Double-click the CANopen slave device node to configure slave parameters: "General Property", "PDO
Mapping", "PDO Property", "Auto SDQO", "PDO Channel", and "Diagnostic Information." The detailed
descriptions are as follows:

General Property

O

Node Information

O

Node ID: The ID of the CANopen slave, automatically assigned by the system. The valid range
is [1, 126]. Ensure the ID is globally unique during configuration.

Node Name: The name of the CANopen slave. After modification, the slave name in the left
navigation tree will update accordingly. Automatically assigned by the system, it supports
uppercase/lowercase letters, numbers, and underscores but cannot start with a number.

Device Name: The device name of the CANopen slave, defined by the slave manufacturer
and cannot be modified.

Vendor Name: The manufacturer name of the CANopen slave, defined by the slave
manufacturer and cannot be modified.

Vendor ID/Device Type/Product ID/Product Version: Detailed information about the CANopen
slave device, defined by the slave manufacturer and cannot be modified. If checked, the
controller will perform a compatibility check during the slave startup configuration. If the check
fails, the configuration for the current slave will be terminated, and a diagnostic error will be
reported.

Heart Beat

O

Slave Heartbeat Send Period: The interval at which the slave sends heartbeat messages to
the master, in milliseconds (ms). The default value is 200, with a valid range of [0, 65535].
When set to 0, it indicates that the slave station's heartbeat function is disabled. After disabling,
the master station cannot detect the status of the slave station, which will result in the slave
station being reported as offline. It is not recommended to configure this parameter to 0 in
practical use.

Master Heartbeat Detect Period: The heartbeat detection cycle of the master station for slave
stations. If the master station does not receive a heartbeat message from a slave station within
this cycle, the slave station will be considered offline. Unit: ms. Default value: 400. Valid range:
[1, 65535]. The value of this parameter must be greater than the heartbeat transmission cycle
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of the slave station. It is recommended that the value of this parameter be = 2 * the heartbeat
transmission cycle of the slave station.

o Node SDO Timeout Monitor

o Time Out: The timeout period for the master to read/write the slave's SDO, in milliseconds
(ms). The default value is 1000, with a valid range of [100, 65535].

o  Module Start Offset

o Input Area Start Offset: Configuration related to the input area data. The default value is 0,
and the valid range must not exceed the controller's input area size.

o Input Area Size: Automatically filled based on the TPDO data configured in the "PDO Mapping"
tab and cannot be modified.

o  Output Area Start Offset: Configuration related to the output area data. The default value is 0,
and the valid range must not exceed the controller's output area size.

o  Output Area Size: Automatically filled based on the RPDO data configured in the "PDO
Mapping" tab and cannot be modified.
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General Property ] PDO Mapping | PDO Property | Auto SDO | PDO Channel | Diagnostic Information

Mode Information

Node ID E j Node Name [Lecan

Device Name |L5-:AH

Vendor Mame |SI'|E|'|2E|‘| Leadshine Technology Co.,Ltd,

W VendorIp  [0x00000331 W Device Type  |0x00020152
IV Product ID |'3'><'3"3"3"3"3"331 ¥ Product Version |Dxnnnnn 100
Heart Beat

Slave Heartbeat Send Period 20 ﬂ LE

Master Heartbeat Detect Period 40 ﬂ ms

Mode SDO TimeQut Manitor

Time Out 1000 ms

Module Start Offset
Input Area Start Offset{%:IB)

1

Input Area Size(Byte)

Output Area Start Offset{%QB) |0
Cutput Area Size(Byte) 40

B PDO Mapping

Select PDO Parameters: On the "PDO Mapping" tab, choose the PDO parameters to be added to the
I/O mapping. Check the PDO parameters in the RPDO (Receive PDO parameters) or TPDO (Transmit
PDO parameters) list box, and all process data under the selected PDO parameters will be added to
the PDO channels. The added PDO parameters can be viewed on the "PDO Channels" tab.
Simultaneously, these PDO parameters will be mapped to the "PDO Properties" tab.

The cumulative total of RPDOs for all slave devices must not exceed 256 entries, and the cumulative
total of TPDOs for all slave devices must not exceed 256 entries. The combined data size of RPDOs
for all slave devices must not exceed 1280 bytes, and the sum of TPDO data and online status
diagnostic data for all slave devices must not exceed 1280 bytes.
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General Property PDO Mapping I PDO F’mpertyl Auto SDO] PDO Channel | Diagnostic Information

RN O

RFDO TPDO
| Name ‘ Index Subindex Bit Length Name Index Subindex Bit Length
[ RPDO1 0x1400 [+ TPDO1 0x1800
control word 0x8040 0x00 18 status word 028041 0x00 18
target position 0xB07A 0x00 32 [¢ TPDO2 0x1801
modes of operation 08080 0x00 8 status word 0x6041 0x00 16
[ RPDO2 0x1401 position actual value 0x6084 0x00 32
profie velcity 0x5081 0x00 2 modes of aperation display 0x5081 0x00 8
profile acceleration 0x6083 0x00 3z v TPDO3 0x1802
[ RPDO3 0x1402 position actual value 0x6064 0x00 32
control word 0x6040 0x00 16 velocity actual value 0x606C 0x00 32
target velocity 0x60FF 0x00 32 [+ TPDO4 0x1803
modes of operation 0x8080 0x00 g position actual value 0xE084 0x00 32
[ RPDO4 0x1403 digital inputs. 0x80FD 0x00 32
profile acceleration 0x6083 0x00 32
profile deceleration 0x6084 0x00 32

o Edit Mapping

By default, each PDO parameter is preconfigured with object data. You can manually add or
remove object data for TPDOs and RPDOs.

(a) Select the PDO parameter row, then click the Edit Mapping button or right-click and choose
"Edit Mapping" from the menu. This will open the PDO Parameter Configuration window.

(b) In the "Available Parameters" list, click the "Index/Subindex" dropdown [ to expand the
parameter list. Select the desired object data and click the Add button == to move

the parameter to the "Selected Parameters" list.
Configuration Guidelines:

RPDO parameters can only be configured with RW (Read-Write) object data. TPDO parameters
can be configured with RO (Read-Only) or RW (Read-Write) object data.

Each PDO parameter supports a maximum of 8 bytes of data.

(c) Click OK to confirm the object data configuration. The newly added object data will be
displayed under the PDO parameters.
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Edit Mapping *
— PDO Information
Index 0x1600 Name RPDO 1
— Option Parameter [ Selected Parameter
Index/Subindex ‘Object Name Access Type Data Type o
E 5012 Home Interface Params 0x00
5040 control word RW UINT target position
6060 modes of operation RW SINT modes of operation
6071 target torque RW INT
6072 maxinum tergue RW UINT
6073 maxinum current RW UINT
8074 command torgue RW INT
8075 motor rated current RW UDINT
6076 motor rated torgue RW UDINT
6077 terque actual value RW INT v
< >
- Property
MName I control word
Index EX Subindex [0x00
BitLength |15 Data Type  [UNNT
0K I Cancel

B PDO Property

On the "PDO Properties" tab, you can configure the communication

including COB-ID, transmission type, event, and inhibit attributes.

General F'ropenyl PDO Mapping PDO Property |AutoSDO| PDO Channell Diagnostic Information

attributes of PDO parameters,

—~RPDO Ci
Channel Name COB-I Trans Type Event Forbid
RPDO 1 0x201 255 - 0
RPDO 2 0x301 255 - o
RFDO 3 x40 255 - 0
RPDO 4 0x501 255 - 0

~TPDO Ci
Channel Name COB-ID Trans Type Event Forbid
TPDO 1 0x181 255 o 20
TPDO 2 0x281 255 o 100
TPDO 3 0x381 255 o 100
TPDO 4 a1 255 o 100

PDO Properties Information

COB-ID

The message ID uniquely identifies the PDO and determines
its priority (a smaller ID value indicates higher priority).

Default value: Defined in the EDS file
Valid range: [0x180, Ox57F]

Trans The triggering method for transmitting PDO data is detailed in

Default value: Defined in the EDS file
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Type the transmission type description. \Valid range:
» 0: Non-cyclic synchronization
» 1~240: Cyclic synchronization, indicating
transmission is triggered every specified
number of SYNC messages
* 254: Asynchronous, triggered by
manufacturer-specific events
» 255: Asynchronous, triggered by device
sub-protocol-specific events
Configurable TPDO parameter: Indicates the sending interval . ) . )
Event for periodic PDOs. The PDO is automatically triggered upon \?efault valu_e. Defined in the EDS file
) . . > alid range: [0, 65535]
timeout, even if the data remains unchanged. Unit: ms.
Configurable TPDO parameter: Indicates the minimum time
Forbid interval between two PDO transmissions to prevent event- Default value: Defined in the EDS file
triggered PDOs from frequently occupying the bus. Unit: Valid range: [0, 65535]
100us.

Transmission Type Description

Transmission Type

Description

0: Non-cyclic
synchronization

RPDO

The master station sends a SYNC message to the slave station every
synchronization cycle. When RPDO data changes, the master transmits it to the
slave, but the received data only takes effect upon the next SYNC message. If
RPDO data remains unchanged, the master does not transmit it to the slave.

TPDO

The master station sends a SYNC message to the slave station every
synchronization cycle. When TPDO data changes and the slave receives the
SYNC message, it transmits the TPDO data to the master, which takes effect
immediately upon reception. If TPDO data remains unchanged, the slave does not
transmit it to the master.

1~240: Cyclic
synchronization

RPDO

The master station sends a SYNC message to the slave station every
synchronization cycle. A value of 1~240 indicates how many SYNC cycles trigger a
transmission (e.g., the master sends RPDO data every *n* cycles). The slave
applies the received RPDO data only after the next SYNC message.

TPDO

The master station sends a SYNC message to the slave station every
synchronization cycle. The slave transmits TPDO data to the master every *n*
received SYNC messages, and the master applies the data immediately upon
reception.

254: Asynchronous
(triggered by
manufacturer-specific
events)

255: Asynchronous
(triggered by device sub-
protocol-specific events)

RPDO

When RPDO data changes, the master transmits it to the slave, and the data takes
effect immediately. If RPDO data remains unchanged, the master does not transmit
it to the slave.

TPDO

« [f both event time and inhibit time are 0, the slave transmits TPDO data to the
master upon change, and the master applies it immediately. If TPDO data is
unchanged, the slave does not transmit it.

« [f event time and inhibit time are non-zero, the slave sends TPDO data to the
master at each event time interval (but not again within the inhibit time after
transmission). If TPDO data changes, it is transmitted immediately, and the master

applies it upon reception.

Auto SDO

Each slave device supports up to 32 auto SDO entries. Once the master establishes a connection with
the slave, these parameters are written once. If the controller reboots or the slave disconnects, the
master will re-establish the connection and rewrite the auto SDO parameters.
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Delete:
Move Lp
Maove Down

Click the Add button on the right to open the Auto SDO configuration dialog.

Select the object data, nnter the desired value in the Data field. Click Add to include the entry in the
Auto SDO list.

Add Auto SDO bt
Index/Sublndex Object MName Access Type Data Type Initial Value ™
E  0x1003 Pre-defined Error Field
0x1005 C UDINT
0x1006 Cycle Period RW UDINT 0x00000000
0x1007 Sync Windows Length RW UDINT 0x00000000
Ox100C Guard Time RW UINT 0x0000
0x1000 Life Time Factor RW USINT 0x00
E  0x1010 Store Parameters
E 0=101 restore default parameters
0x1014 COB-ID Emergency message RW UDINT SNODEID+0x0
B 0x1016 Consumer heartbeat time
0x1017 Producer Heartbeat Time RW UINT 0x07D0
B 0x1400 RPDO 1
E 0x1401 RFDO 2
B 0x1402 RPDO 3
E 0x1403 RPDO 4 W
L4 >
Name: | COB-ID SYNC Add |
Index: | D005 Sub Index: |
Bit Length: | 32 Data Type: | UDINT
Data: |ux|}uuu4}usu Cancel |
Example: The hex input format of get value 15 iz "0xF", and the decimal input format iz ™15

B PDO Channel
The PDO channel data is generated from the PDO object entries selected in the [PDO Mapping] tab.
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The chann

el addresses are automatically assigned by the system.

L
General F’ropemd] PDO Mapping } PDO F’ropemd] Auto SDO  PDO Channel I Diagnostic Information I

Channel Number | Channel Name | GroupName | Channe! Type | Index: | Subindex Channel Adress Channel Description
RPDO 1

1 CANOPEN_8_1 B UINT 05040 0x00 %BAW0 control word

2 CANOPEN_8_2 . DINT 0x60TA 000 %QD4 target posttion

3 CANOPEN_8_3 B SINT 05060 0x00 %QB8 modes of operation
RPDO 2

4 CANOPEN_8_4 B UDINT 05081 0x00 %0012 profile velocity

CANOPEN_8_5 UDINT 0x6083 0x00 %QD16 profile acceleration

RPDO 3

6 CANOPEN_8_6 UINT 0x6040 0x00 %AW20 control word

7 CANOPEN_8_7 B DINT OxBOFF 0x00 %0024 target velocity

8 CANOPEN_8_8 SINT 0x6060 0x00 %0QB28 modes of operation
RPDO 4

3 CANOPEN_8_9 UDINT 0x6083 0x00 %Q0D32 profile acceleration

10 CANOPEN_8_10 B UDINT 0xB084 0x00 %0036 profile deceleration
TPDO 1

" CANOPEN_8_M J UINT 0xB041 0x00 %MWE status word
TPDO 2

12 CANOPEN_8_12 B UINT Ox6041 0x00 %BIW10 status word

13 CANOPEN_8_13 DINT 0xE064 0x00 %ID12 position actual value

14 CANOPEN_8_14 B SINT 0x6061 0x00 %IB16 modes of operation display
TPDO 3

15 CANOPEN_8_15 B DINT Ox6064 0x00 %I020 position actual value

18 CANOPEN_2_18 DINT 0xB08C 0x00 %ID24 velocity actual value
TPDO 4

17 CANOPEN_8_17 DINT 0xB084 0x00 %ID28 position actual value

18 CANOPEN_8_18 . UDINT 0xB0FD 000 %ID32 digital inputs.

B Diagnostic Information

For detailed descriptions, please refer to the Fault Diagnosis section.

16.4

Fault Diagnosis

LX-CMO0Q07 includes slave station online status diagnostics, with specific definitions as shown below.

EtherCAT Slave Station Configuration I Process F‘arameter} Init Commands  EtherCAT 10 Mapping 1 Information I

Channel Number ‘ Channel Name ‘ GroupName Channel Type ‘ Bytes | Channel Address. Channel Description
1 E6_IN_1 P UINT 2 WD Slave1-16 online status
2 EE_IN_2 J UINT 2 %W2 Slave17-32 online status
3 E6_IN_3 J UINT 2 %IW4 Slave33-48 online status
4 ES_IN_4 J UINT 2 %IWE Slave49-64 online status
Fault Diagnosis Description
Parameters Description

Slave1-16 online
status

Slave station online status: Bit0 ~ Bit15 correspond to stations 1-16 (the station numbers here
refer to the AT configuration sequence, not the slave station addresses):

+ 1: Indicates the slave station is online

* 0: Indicates the slave station is offline or not configured

status

Slave station online status: Bit0 ~ Bit15 correspond to stations 17-32 (the station numbers here

Slave17-32 online [refer to the AT configuration sequence, not the slave station addresses):

* 1: Indicates the slave station is online
* 0: Indicates the slave station is offline or not configured

Slave33-48 online [Slave station online status: Bit0 ~ Bit15 correspond to stations 33-48 (the station numbers here
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status refer to the AT configuration sequence, not the slave station addresses):
+ 1: Indicates the slave station is online
+ 0: Indicates the slave station is offline or not configured

Slave station online status: BitO ~ Bit15 correspond to stations 49-64 (the station numbers here
Slave49-64 online [refer to the AT configuration sequence, not the slave station addresses):

status * 1: Indicates the slave station is online

+ 0: Indicates the slave station is offline or not configured

Double-click the CANopen master or slave node, then click the "Diagnostic Information” tab to view the
diagnostic information of the master or slave station. The diagnostic information reads the master/slave
connection status and reports the error register, emergency error code, and master-defined error codes.
There are 10 sets of information in total, group 10 shows the current diagnostics. Groups 1-9 record
historical diagnostics, logged in chronological order of reporting.

Click the "Refresh" button to update the diagnostic information.

CAN configuration ] CANopen Master Diagnostic Infermation l Information ]

Connect Status: ‘

No. ‘ Error Register ‘ Emergency Error Code Master Custom Error Code

Master Diagnostic Information

Diagnostic Data Diagnostic Information Description

The operating status of the CANopen master:
0: Initializing

1: Offline

2: Connecting

4: Stopped

5: Running

0x7F: Pre-Operational

0xF: Unknown

Error Register Diagnostic reporting registers.
Emergency Register Refer to Master Station Emergency Error Codes.
Custom Error Codes for Master|Refer to Master Custom Error Codes.

Connection Status

Slave Diagnostic Information

Diagnostic Data Diagnostic Information Description

The current operating status of the slave station:
0: Initializing

Connection Status 1: Offline

2: Connecting

4: Stopped
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16.4.1

5: Running
0x7F: Pre-Operational
O0xF: Unknown

Error Register

Diagnostic reporting registers.

Emergency Regi

ster Defined by the slave station manufacturer.

Custom Error Codes for Master|Refer to Master Custom Error Codes.

Error Codes

Master Station Emergency Error Codes

Error Register[Emergency Error Code(Master Custom Error Code

0x0 0x0: Error reset 0

0x11 0x8130: Slave offline Slave's nodelD
Master Custom Error Codes

Error Code|Description

0x00 No error.

0x01 NodelD error.

0x02 Index error.

0x04 \Write object dictionary parameter length error.

0x05 NMT command word error.

0x06 EtherCAT bus read/write error.

0x1105 Object dictionary read/write operation - slave no response.

0x1106 CAN bus error passive state.

0x1107 Master information storage memory error.

0x1108 Master state Eerror.

0x1109 Master configuration data error.

0x110A Master initialization error.

0x110B Master object dictionary read/write error.

0x110C Slave node does not exist.

0x110D Slave state error.

0x110E Slave configuration return error.

0x110F Slave PDO parameter error.

0x1110 Slave SDO read/write return error.

0x1111 Slave SDO read/write parameter error.

0x1112 CAN bus disconnected.

0x1113 CAN bus reconnection restored.

0x1114 CAN bus data transmission failed.

0x1115 CAN bus receive overflow.

0x1116 Slave device type mismatch error.

0x1117 Slave vendor code mismatch error.

0x1118 Slave product code mismatch error.

0x1119 Slave product version mismatch error.

0x111A Slave heartbeat exception.

0x111B The total number of RPDOs exceeds 256.

0x111C The total number of TPDOs exceeds 256.

0x111D The total number of SDOs exceeds 8192.

Ox111E The number of slave PDOs exceeds 64.

0x111F The number of slave SDOs exceeds 1000.
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SDO Error Codes

Error Code

Description

0x05030000

Toggle bit not alternated.

0x05040000

SDO protocol timed out.

0x05040001

Client/server command specifier not valid or unknown.

0x05040002

Invalid block size (block mode only).

0x05040003

Invalid sequence number (block mode only).

0x05040004

CRC error (block mode only).

0x05040005

Out of memory.

0x06010000

Unsupported access to an object.

0x06010001

Attempt to read a write only object.

0x06010002

Attempt to write a read only object.

0x06020000

Object does not exist in the object dictionary.

0x06040041

Object cannot be mapped to the PDO.

0x06040042

The number and length of the objects to be mapped would exceed PDO length.

0x06040043

General parameter incompatibility reason.

0x06040047

General internal incompatibility in the device.

0x06060000

Access failed due to an hardware error.

0x06070010

Data type does not match, length of service parameter does not match.

0x06070012

Data type does not match, length of service parameter too high.

0x06070013

Data type does not match, length of service parameter too low.

0x06090011

Sub-index does not exist.

0x06090030

\Value range of parameter exceeded (only for write access).

0x06090031

\Value of parameter written too high.

0x06090032

\Value of parameter written too low.

0x06090036

Maximum value is less than minimum value.

0x08000000

General error.

0x08000020

Data cannot be transferred or stored to the application.

0x08000021

Data cannot be transferred or stored to the application because of local control.

0x08000022

Data cannot be transferred or stored to the application because of the present device state.

0x08000023

Object dictionary dynamic generation fails or no object dictionary is present (e.g. object dictionary is

generated from file and generation fails because of an file error).
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Chapter 17 Network Variable

17.1 Introduction

Network variables are used for variable data exchange between different controllers, supporting the
simultaneous transmission of variable data from one controller to multiple other controllers. Has the
following characteristics:

Supports up to 32 network variable group senders.
Supports up to 32 network variable group receivers.

Each network variable group supports a maximum of 512 network variables, with a total variable byte
count not exceeding 512 bytes.

Support simultaneous deployment of sender and receiver.

The network type supports UDP unicast and broadcast transmission, with a default port number of
48040.

Support package variable transmission, package and transmit variable data within network variable
groups, reduce the number of Ethernet transmission messages, and improve business performance.

Support transmission verification, where the sender calculates a checksum for each data packet. The
receiving end checks the checksum and discards packets that do not match the checksum.

Support transmission confirmation, with the receiving end replying with a confirmation message for
each received data packet.

The sender supports setting transmission modes (loop transmission, change transmission, event
transmission).

The minimum support for cyclic transmission interval is 1ms, and the minimum support for variable
transmission interval is 1ms.

Event transmission supports associating BOOL variables or complex type BOOL sub variables in the
project, and is only transmitted when the BOOL variable is TRUE.

Supports IEC basic data types and basic type arrays, as well as structures and arrays that do not
include FB and unions. FB, unions, and other data types that include these types are not supported.

Provide diagnostic information for network variable groups.

17.2 Precautions

To ensure data consistency, the IEC task only updates the network variable receiver data before the
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start of each cycle, and updates the network variable transmitter data after the end of each cycle.
Therefore, the actual transmission and reception cycle of network variable data is determined by the
protocol configuration and the IEC task cycle.

B When the amount of data is large or the system load is heavy, the actual transmission cycle of network
variable data may not meet the configured configuration.

B Network variables belong to private protocols, and their implementation may not be completely the
same among manufacturers. Therefore, LX series controllers do not support network variable
communication with other models of controllers.

B The minimum transmission interval for the network variable group associated with a full-speed task is
1 ms.

B When network variables are used exclusively for LXS FSoE communication, it is recommended to
associate them with a MotionTask; for other application scenarios, it is recommended to associate them
with a normal IEC task.

17.3 Adding Network Variable Group

17.3.1 Adding sender network variable group

To add a sender network variable group, please follow these steps:

(1) In the engineering management tree, right-click on the "Network Variables" node and click "Add
Network Variable Group".

o .ﬂw |

EI_J_? Data Type Add Metwork Variable Group...
' o AXES_GRC Add Folders...
i Ta CONNECT_
“lg customized Paste network variable group
tHl

I i - L o ———

(2) The "Add Network Variable Group" dialog box will pop up.
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AddNetvarGroup x>

GroupSet

{* Sender " Receiver [+ Enable

GroupMame: |Net'u'arGr|:|up 1

AssodateFile: | -

{* Export " Import

MetworkSet

MetworkType: |LIDF' j

BroadcastAddr: | 255 . 255 . 255 . 255 Fort: |43040

TransferSet
AssodateTask: |T.-5.5I{1 ﬂ

Identifier: | 1 1-65535

v PadageVar [ TransferChedk [ Confirm

Iv CydeTransfer Gap! |T#5EIms

[ ChangeTransfer  MinGap: |T:5E|ms

[ EventTransfer VarMame: |

Sender parameter configuration:

GroupSet

[}

Enable: Set the flag for whether the network variable group should send or receive. On versions
that do not support network variables, the "Enable" button is not selected by default and cannot be
enabled. If not selected, the variable group will not be included in the network variable group
download file and will be used as a regular global variable group in the project. Switch import and
export properties without changing the enabled state of the "Enable" option and its checked state.

o  AssociateFile: Associate the variable group with a disk file. You can choose an existing file or
manually enter a file name to create a new file.

o  Export: You can export the configuration and variable list of the current sender network variable
group to an associated file.

o Import: The system creates a sender network variable group based on the associated file, without
importing the configuration information of the variable group during creation, and supports editing
after creation. When importing repeatedly, the saved variable group information will not be changed.

NetworkSet
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O

O

[}

NetworkType: Only supports UDP transmission.

BroadcastAddr: The destination IP address for sending UDP packets by the network variable
sender, with a default value of 255.255.255.255, which means that data will be exchanged with all
network units. When the target subnet is clear, it is recommended to modify the broadcast address
to the subnet broadcast address of the specified network segment (for example, when
communicating with all 192.168.0. x network segment controllers through the P1 network port, the
broadcast address should be entered as 192.168.0.255).

When the broadcast address and the IP address of the controller belong to different subnets, it is
necessary to configure routing information for the broadcast address in the "Network Operation”
tab of "Tool > Asistant tool > Controller Operation”, otherwise the network variable group may fail
to send.

Port: The default UDP port number for the sender to send UDP packets is 48040. Be careful to
avoid duplicating UDP port numbers with other applications.

TransferSet

AssociateTask: Can be associated with tasks in the configuration other than motiontask.

Identifier: 1-65535. The identifiers of all network variable groups within the controller cannot be
duplicated. If there is an input error when the focus leaves, it will revert back to the previous correct
value. If the variable group is not enabled, the identifier of the variable group will not be checked
during compilation.

PackageVar: It is recommended to select package variables to reduce the pressure on the
controller system and improve performance. When checked, the network variable sender
packages and sends all variables within the group in groups to minimize the number of messages
to be sent and improve performance. When unchecked, the controller generates a separate
message for each variable to be sent.

TransferCheck: The sender provides a checksum for each message. The receiver checks the
checksum and does not accept data messages with mismatched checksum to ensure the
correctness of variable data.

Confirm: The receiver sends a confirmation message to the sender for each received data packet.

CycleTransfer: The sender sends network variable data in a loop for a period of time. When
checked, the time interval for loop transmission can be defined. Definition example: "T # 50ms".
Because the LX controller sends network variable data during the IEC task cycle, due to the jitter
of IEC task, when the cyclic transmission interval of the network variable group is equal to the IEC
task cycle, it cannot be guaranteed that the IEC task will send network variable data for each cycle,
it is not recommended to set the loop transmission time to the same time as the IEC task cycle. To
ensure data consistency, the IEC task only updates the network variable sender data after the end
of each cycle. Therefore, the actual sending cycle of network variable data is a time greater than
the set time interval and an integer multiple of the IEC task cycle (periodic task) (for example, if
the network variable loop transmission interval is 50ms and the associated task cycle is 20ms,
then the actual sending cycle of network variable data is 60ms).

ChangeTransfer: Variable data is only sent when the value of the variable changes. The 'minimum
interval' can be used to define the shortest time between two transmissions, for example: 'T #
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50ms'.

o  EventTransfer: Send variables when the value of the specified variable is TRUE, only BOOL
variables or BOOL member variables in complex data types are supported.

(3) Click ... |on the associated file in the "Add Network Variable Group" dialog box, and select the

associated file (with a suffix of. nvg) to import or export in the pop-up window. You can also create
a. nvg file in the file name. Click to open, the associated file has been successfully added.

(4) Click 'OK'" to successfully add the sender network variable group.

The sender icon is , if the group is not enabled, the icon will be grayed out.

17.3.2 Adding receiver network variable group

To add a recipient network variable group, please follow these steps:

(1) In the engineering management tree, right-click on the "Network Variables" node and click "Add
Network Variable Group".

WY lictwiork Variahlc) |

EITgy Data Type Add Network Variable Group..
i e AXES_GRC Add Folders...
“Ta COMMECT_
g customized Paste network variable group
2 DPSlaveSto.

(2) In the "Add Network Variable Group" dialog box, change the group settings to "Recipient" and
select the associated file. Click OK.

AddMNetvarGroup it
GroupSet
" Sender {* Receiver v Enable
GroupMame: |Net'l.-'arGr|:|up 1
AssociateFile: |D: \AutoThink V3.2, 25P2\AutoThink 3. 2.2 |70
AssociateTask:  |TASK1 -]
Ok | Cancel

Receiver parameter configuration:

o  When adding a receiver in the add network variable dialog box, the dialog box interface is as
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shown in the figure above. The sender and receiver interfaces switch according to the user's
selection of the radio button.

o  The GroupName and AssociateTask in the receiver interface are consistent with those of the
sender.

o  AssociateFile: The system creates a recipient network variable group based on the associated
file, and imports the configuration information of the variable group during creation. Editing is
not supported after creation. When importing repeatedly, the same variables will be
overwritten.

(3) Click 'OK' to successfully add the recipient network variable group.

The recipient icon isn, if the group is not enabled, the icon will be grayed out.

17.4 Editing Network Variable Group

Double click the network variable group that needs to be edited, and in the opened network variable group
editing interface, right-click the mouse to perform operations such as adding, inserting, and deleting
variables. The method is the same as for global/local variables, and will not be repeated here.

“ Variable Name Address Variable Description ‘ariable Type Initial Value Power Fail Safeguard NetWork Public

Add
Insert

Delete
Detail

Cut

Copy

Paste

Paste above

Paste below

Variable Area(Show/Hide)

When editing a network variable group, it is important to note:

B |f the variable group is the recipient or sender and the associated file is imported, the variable group
interface does not allow variable editing, and all variables are automatically generated based on the
associated file.

B When importing a file, if the variable contains a direct address, the direct address information is not
within the import range, and the variable defaults to the G area. The power-off attribute is consistent
with the exported variable in the file.

B In the same network variable group, use the variable number as the variable identifier:

o  Two variables with the same serial number, if their variable type or power failure protection attribute
changes, are considered new variables and will re-enter the initialization list. If other attributes are
different, only the variable attributes will be updated.

o If there are only old variables and no new variables with the same serial number, it is considered
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that the variable has been deleted.

o If there are only new variables and no old variables with the same serial number, it is considered
that the variable has been added. It will re-enter the initialization list.

17.5 Network Variable Management

17.5.1 Add Folders

To add a network variable folder, please follow these steps:
(1) Right click on the "Network Variable" node and select "Add Folders".
(2) Enter the folder name and click the 'OK' button.

17.5.2 Delete network variable group

To delete a task, please follow these steps:

(1) In the project management tree, right-click on the task node, click "Delete network variable group”,
and a confirmation dialog box for deletion will pop up.

(2) Click "Confirm" to delete the network variable group.

17.5.3 Copy and paste network variable groups

To copy and paste a network variable group, please follow these steps:

(1) In the engineering management tree, right-click on the network variable group name and click
"Copy Network Variable Group".

(2) Right click on the target network variable group and select "Paste Network Variable Group".

(3) The network variable group is pasted into the selected position.

m When pasting, it is necessary to determine the same name for the group name and variables

e

within the group. If the group name or variable name overlaps with an existing name in the project, it
should be renamed according to the rules. The default renaming of the group name is
"NewNetVarGroupN", where "N" is a number. Starting from 1, it is compared with all names one by one
until a variable group name that does not have the same name is found, which is the current pasted
network variable group name. The variable name is assumed to be "nN" by default, where "n" is the
default character in the network variable name and "N" is a number starting from 1.
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17.5.4 Rename network variable group

To rename a network variable group, please follow these steps:

(1) In the engineering management tree, right-click on the network variable group name and click

"Rename".

(2) Pop up the "Rename" dialog box.

(3) Enter the new network variable group name in the new name box and click the "OK" button.

17.5.5 Synchronize files

Mainly used to synchronize information between network variable groups and nvg file contents when there
are changes.

1.

Manual synchronization

Manual synchronization is mainly used when creating a network variable group, importing variables
through associated files, and manually clicking the menu item "Synchronize Files" after editing the
network variable group

To manually synchronize network variable groups, please follow these steps:

o In the engineering management tree, right-click on the network variable group name and click
"Synchronize Files".

Automatic synchronization

Automatic synchronization refers to the mandatory synchronization of network variable groups and nvg
file contents during compilation, ensuring strict consistency of downloaded files.

17.5.6 Attribute

To modify the network variable group name property, please follow these steps:

(1) In the engineering management tree, right-click on the network variable group name and click on
"Properties".

(2) Pop up the dialog box for network variable group name properties, as shown in the following
figure.
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17.6

AddNetvarGroup
GroupSet
{* Sender
GroupMame:
AssodateFile:
{* Export

MetworkSet

MNetworkType:
BroadcastAddr:

Transferset

AssociateTask:

Identifier:

v PackageVar

[v CydeTransfer
[ cChangeTransfer

[ EventTransfer

" Receiver

[ Enable

|Net'u'arGrnu|:u 1

" Import

|uoP |
| 255 . 255 . 255 . 255
TASK1 -l

| 1

[ TransferCheck

Gap:
MinGap:

VarMame:

1-65535

Port: |48040

[ Confirm

|T# 50ms

|T=5Elms

Diagnostic instructions

Explanation of Network Variable Group Diagnostic Information:

Diagnostic Name

Diagnostic
Description

Diagnostic
Information
Description

Possible Causes or Solutions

NetVarGroupN_SendSuccessCounter

N Send Success
Counter for

Network Variable |

Group N

NetVarGroupN_SendErrorCounter

N Send Failure
Counter for

Network Variable |

Group N

NetVarGroupN_SendLastErrorNumber

N Send Failure
Error Code for
Network Variable
Group N

o

Send successful

100[Socket send failed

NetVarGroupN_ReceiveSuccessCounter

N Receive

Success Counter |-
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for Network
\Variable Group N

NetVarGroupN_ReceiveErrorCounter

N Receive
Failure Counter
for Network
\Variable Group N

NetVarGroupN_ReceivelLastErrorNumber]

No fault

Invalid received
length

1. Verify that the variable
information in the sending group
and receiving group is consistent.
2. Check for duplicate destination
ports among all sending groups in
the current network topology.

3. Re-export the associated .nvg
file from the sending group, re-
import it into the receiving group,
then compile and download.

4. Test using a minimal system:
directly connect the P1 or P2
Ethernet ports of the sending and
receiving modules with an
Ethernet cable to check if the
fault persists.

5. If the above measures are
ineffective, contact the device
manufacturer.

N Receive
Failure Error
Code for Network
\Variable Group N

Incorrect request
ID in the request
header

1. Check if the Identifier in the
sending group's Transmission
Settings matches the one in the
receiving group.

2. Check if the destination port of
any sending group in the network
topology duplicates the port of the
current receiving group.

3. Re-export the associated .nvg
file from the sending group, re-
import it into the receiving group,
then compile and download.

Incorrect
transmission mode
in the request
header

Incorrect
transmission
direction in the
request header

Internal error, contact the device

Incorrect variable
group identifier in
the request header

manufacturer.

Incorrect number
of variables in the
group in the
request header

CRC error in the
request header

1. Check if there are any
modifications to variables in the
sending group from an
unassociated |IEC task.

2. Re-export the associated .nvg
file from the sending group, re-
import it into the receiving group,

then compile and download.
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3. Disable the "Transmission
Checksum' option in the sending
group's Transmission Settings to
check if the fault persists.

4. Check for duplicate destination
ports among all sending groups in
the current network topology.

5. If the above measures are
ineffective, contact the device
manufacturer.

Incomplete
fragment reception

1. Sending group configuration
check:

10

Received packets
out of order

(1) If 'Packet Transmission' is
not checked, enable it.

1

Received fragment
packets out of
order

(2) If 'Cyclic Transmission' is
checked: Increase the
transmission interval.

(3) If 'On Change' transmission
is checked: Increase the
minimum interval.

(4) If 'On Event' transmission is
checked: Adjust the change
frequency of the associated
variable.

Note: The priorities for Cyclic,
On Change, and On Event
transmission are triggered in
descending order. The send
operation will be triggered if any
one condition is met.

2. Adjust the IEC task cycle
associated with the sending
group.

3. Check network latency: Use
the ping command to test network|
latency between the sending and
receiving modules, and check the
load on network devices
(switches, routers).

4. Test using a minimal system:
directly connect the P1 or P2
Ethernet ports of the sending and
receiving modules with an
Ethernet cable to check if the
fault persists.

12

Duplicate
sequence number

1. If both Ethernet ports of the
controller are connected to the
switch, disconnect one port.

2. Check the network topology for
duplicate sending group
configurations (identical network
configuration, transmission
settings, and variable tables).

3. Test using a minimal system:
directly connect the P1 or P2
Ethernet ports of the sending and
receiving modules with an
Ethernet cable to check if the
fault persists.

100

Transmission
failed

1. Check if the switch used in the
network topology is a Layer 3

switch (or router).
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2. Check if the switch has
disabled broadcast packet
forwarding or enabled VLAN.
3. Test using a minimal system:
directly connect the P1 or P2
Ethernet ports of the sending and
receiving modules with an
Ethernet cable to check if the
fault persists.

4. Power cycle the module to
check if the fault persists.

5. If the above measures are
ineffective, contact the device
manufacturer.
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Beijing HollySys Intelligent Technologies Co., Ltd..
Di Sheng Middle Road, No.2
Economic-Technological Development Area
100176 Beijing, China

Tel: 010-5898 1588

Hotline: 400-811-1999

Fax: 010-5898 1558

Web: http://www.hollysys.com

FA Web: https://fa.hollysys.com/
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