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Basic description

+  Thank you for purchasing XS series programmable controllers.
o  This document describes the software of the XS series programmable controller.

+ Before using the product, please read this manual carefully, and fully understand the contents of the manual,
on the premise of programming.

o  Please deliver this manual to the end user.

User notice

+  Only operators with certain electrical knowledge are allowed to connect cables and other operations on the
product. If the use is not clear, please consult our company's technical department.

+  The examples provided in the documents are for your understanding and reference only, and do not guarantee
certain actions.

o  When combining this product with other products, please confirm that it complies with the relevant
specifications, principles, etc.

+  When using this product, please make sure that it meets the requirements and is safe.

o Please set up your own backup and safety functions to avoid possible machine failure or loss due to the
failure of this product.

Statement of responsibility

+ Although the contents in this manual have been carefully checked, errors are not avoidable and we cannot
guarantee completeness.

o We will often review the contents of the manual and make corrections in subsequent editions. Your
comments are welcome.

+  The contents described in this manual are subject to change without notice.

Related manual

For hardware related and advanced motion control instruction applications of XS series PLC, please refer to the
following manual.

+ XS series PLCopen controller user manual [hardware]

+ XS series PLCopen controller user manual [instruction]

~

Without express written permission, you may not copy, transfer or use this material and its contents, and the
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violator shall be liable for the damage caused. All rights provided in the licensing and registration of patents
including utility modules or designs are reserved.
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1. Product introduction

1-1. Overview

1-1-1. Product introduction

XS Studio covers XSDH, XS3, XSLH, XSA and other series, providing users with intelligent automation
solutions. Adopt the international standard IEC61131-3 architecture, support ladder diagram LD, structured text

ST, function block diagram FBD, sequence function flow diagram SFC, control flow diagram CFC and other
programming languages. Supported buses include EtherCAT, Modbus/ModbusTCP, EtherNet/IP, OPC UA(Server),

and CAN.

Supported extension modules:

Model Function
XSDH series
XD-EnXmY N-point input, M-point output, PNP/NPN type input, relay/transistor output
XD-EAAD 14-Bit, 4-channel analog input (current and voltage optional), first-order coefficient
adjustable, each channel can be enabled separately
XD-E2DA 12-Bit, 2-channel analog output module (current and voltage optional)
XD-E4DA 12-Bit, 4-channel analog output module (current and voltage optional)
XD-EADA-H 12-Bit, 4-channel analog outzp.ut module (current and voltage optional); Isolation processing
between channels, better anti-interference performance
14-Bit, 8-channel analog input module; The first four channels are voltage (0~5V, 0~10V,
XD-ESAD -5~5V, -10~10V) input, and the last four channels are current (0~20mA, 4~20maA,
-20~20mA) input. The first-order coefficient is adjustable, and each channel can be enabled
separately. (Note: Hardware version H2.2 and above support bipolar)
14-Bit, 8-channel analog current (0~20mA, 4~20mA, -20~20mA) input, first-order
XD-E8AD-A coefficient is adjustable, each channel can be enabled separately; (Note: Hardware version
H2.2 and above support bipolar)
14-Bit, 8-channel analog voltage (0~5V, 0~10V, -5~5V, -10~10V) input, the first-order
XD-E8AD-V coefficient is adjustable, each channel can be enabled separately; (Note: Hardware version
H2.2 and above support bipolar)
14-Bit, 12-channel analog voltage (0~5V, 0~10V, -5~5V, -10~10V) input, the first-order
XD-E12AD-V T
coefficient is adjustable, each channel can be enabled separately;
14-Bit, 4-channel analog input (current and voltage optional), current 0~20mA, 4~20mA,
-20~20mA optional, voltage 0~5V, 0~10V, -5~5V, -10~10V optional; 12-Bit 2-channel
analog output module (current and voltage optional), voltage 0~5V, 0~10V, -5~5V, -10~10V
XD-E4AD2DA

optional, current 0~20mA, 4~20mA optional, current first-order coefficient can be adjusted,
each channel can be enabled separately; (Note: V6 and later versions of the XD-E4AD2DA
module do not support -5~5V, -10~10V, -20~20mA range)

XD-E2AD2PT2DA

2-channel PT100 temperature acquisition (resolution 0.1°C); 16-Bit, 2-channel analog input
(current, voltage optional); 10-Bit, 2-channel analog output (voltage and current optional);

Each channel can be enabled individually;

XD-E3AD4PT2DA

4-channel PT100 temperature acquisition (resolution 0.1°C); 14-Bit, 3-channel analog input
(0~20mA, 4~20mA optional); 10-Bit, 2-channel analog output (0~5V, 0~10V optional);

Each channel can be enabled individually;

XD-E2TC-P

2 channel thermocouple, support a variety of thermocouple temperature sensor analog
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Model

Function

input, resolution 0.1°C, 2 channels independent output PID parameters;

XD-E6TC-P

6-channel thermocouple, support a variety of thermocouple temperature sensor analog
input, resolution 0.1°C, 6-channel independent output PID parameters;

XD-E6TC-P-H

6-channel thermocouple, support a variety of thermocouple temperature sensor input,
isolation between channels, resolution 0.1°C, 6-channel transistor output, 6 groups of
independent PID parameters, support self-tuning function, built-in cold end compensation;

XD-E6PT-P

-100~500°C, 6-channel PT100 temperature acquisition module, resolution 0.1°C, PID
output;

XD-E4PT3-P

4-channel PT100 (three-wire system) temperature acquisition module, resolution 0.1°C,
4-channel independent PID output;

XD-E1IWT-D

It can collect the analog voltage signal of one pressure sensor (-20 ~ 20mV), 22-bit
high-precision A/D conversion, using the A/D conversion mode of A-XADC, higher and
faster CPU processing speed, more optimized algorithm, better anti-resonance performance,
and DC24V power supply;

XSDH series

XD-E2WT-D

It can collect the analog voltage signal of two pressure sensors (-20 ~ 20mV), 22-bit
high-precision A/D conversion, using A/D conversion mode of /A-XADC, higher and faster
CPU processing speed, more optimized algorithm, better anti-resonance performance, and
DC24V power supply;

XD-E4WT-D

Four-channel sensor analog voltage signal can be collected (-20 ~ 20mV), 22-bit
high-precision AD conversion, using A-XADC A/D conversion mode, higher and faster
CPU processing speed, more optimized algorithm, good anti-resonance performance, power
supply DC24V;

XD-EA4SSI

XD series is connected with SSI signal encoder special expansion module, one module can
connect up to 4 channels at the same time, the communication speed can reach 400us/

channel;

XD-NES-ED

XD series PLC extended ED module, can expand 1 RS232 or RS485 communication port;
(Note: Only one can be used)

XD-NS-BD

XD series PLC expansion BD board, RS-232 communication function;

XD-NE-BD

XD series PLC extended BD, bus communication function, X-NET standard interface, this

BD board can also be used as RS485 communication expansion board;

XSLH series

XL-EnXmY

N-point input, M-point output, PNP/NPN type input, input filter time adjustable,
relay/transistor output (Note: -A type expansion module is horn terminal, need to be used
with terminal block and special expansion cable)

XL-E4AD

14-Bit 4-channel analog input (optional voltage 0~10V, 0~5V, -5~5V, -10~10V; The current
can be 0~20mA, 4~20mA, -20~20mA), the first-order coefficient adjustable, each channel
can be enabled separately, and the power supply is DC24V;

XL-E4AD2DA

14-Bit 4-channel analog input (optional voltage 0~10V, 0~5V, -5~5V, -10~10V; Current
optional 0~20mA, 4~20mA, -20~20mA); 12-Bit 2-channel analog output module (voltage
and current optional 0~10V, 0~5V, -5~5V, -10~10V, 0~20mA, 4~20mA), first-order
coefficient adjusted, each channel can be enabled separately, power supply DC24V;

XL-E4DA

12-Bit 4-channel analog output module (optional voltage 0~10V, 0~5V, -5~5V, -10~10V;
Current optional 0~20mA, 4~20mA), the first-order coefficient adjusted, each channel can
be enabled separately, the power supply DC24V;

XL-ES8AD-A

14-Bit, 8-channel analog input (current optional 0~20mA, 4~20mA, -20~20mA), power




Model Function
supply DC24V;
16-Bit, 8-channel analog input (current optional 0~20mA, 4~20mA, -20~20mA), power
XL-E8AD-A-S
supply DC24V;
14-Bit, 8-channel analog input (voltage optional 0~10V, 0~5V, -10~10V, -5~5V), power
XL-ES8AD-V
supply DC24V;
16-Bit, 8-channel analog input (voltage optional 0~5V, 0~10V, -5~5V, -10~10V), power
XL-E8AD-V-S
supply DC24V;
4 channel thermocouple, support a variety of thermocouple temperature sensor analog
XL-E4TC-P input, resolution 0.1°C, 4 channel independent output PID parameters, power supply
DC24V;
XL-EAPT3-P -100~500°C, 4 channels PT100 (three-wire system) temperature acquisition, resolution
0.1°C, the module comes with PID control output function, power supply DC24V;
It can collect the analog voltage signal of one pressure sensor (-20 ~ 20mV), 24-bit
XL-EIWT.D high-precision A/D conversion, using the A/D conversion mode of A-XADC, higher and
faster CPU processing speed, more optimized algorithm, better anti-resonance performance,
and DC24V power supply;
It can collect the analog voltage signal of two pressure sensors (-20 ~ 20mV), 24-bit
<LEIWTID high-precision A/D conversion, using A/D conversion mode of A-XADC, higher and faster
CPU processing speed, more optimized algorithm, better anti-resonance performance, and
DC24V power supply;
It can collect the analog voltage signal of four pressure sensors (-20 ~ 20mV), 24-bit
XL-EAWT-D high-precision AD conversion, using A/D conversion mode of A-XADC, higher and faster
CPU processing speed, more optimized algorithm, better anti-resonance performance, and
DC24V power supply;
XL.ETR This terminal resistance module is added when the number of XL series expansion modules
exceeds 5 or more;
XL-P50-E XL series power module, AC220V input, DC24V output, output power S0W;
XSLH series
XL series PLC extended ED module, can expand 1 RS232 or RS485 communication port;
XL-NES-ED
(Note: Only one can be used)
XS3 series
N-point input, M-point output, positive and negative logic can be set, input filtering time
XG-EnXmY can be adjusted; The module does not require power supply, NPN&PNP input compatible;
(Note: 64-point module needs to be equipped with special extension cable and terminal)
8 channels thermocouple TC temperature acquisition, resolution 0.1°C, support a variety of
XG-E8TC-P thermocouple temperature sensor with analog input, the module comes with PID control
output function, power supply DC24V;
-100~500°C, 8 channels PT100 (three-wire system) temperature acquisition, resolution
XG-ESPT3-P

0.1°C, the module comes with PID control output function, power supply DC24V;




1-1-2. System composition
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1-2. XS Studio overview

1-2-1. XS Studio introduction

XS Studio is a programming configuration software for the XS series based on CODESYS. Integrated PLC
programming, visual HMI, safety PLC, controller real-time core, fieldbus and motion control, can provide a
complete set of configuration, programming, debugging, monitoring environment, can be flexible and free to
handle the powerful IEC language.
» Powerful software simulation, online debugging and program inspection capabilities, do not need to
connect PLC hardware, you can complete the program debugging simulation.
= Convenient product configuration functions, which can be easily and quickly realized, including CPU
configuration, IO module configuration and high-speed 10O.
* Intelligent debugging function. When the user enters the wrong application code, it immediately receives
a syntax error warning and error message from the compiler, so that the programmer can quickly correct
it.
= Powerful motion control module. The tool kit based on PLCopen can realize single axis, multi-axis

motion, electronic CAM drive, electronic gear drive, complex multi-axis CNC control, etc.

1-2-2. XS Studio connect to the hardware

The programming device can be connected to the PLC through the network cable, and the XS Studio software can
be used to write user programs, which can be downloaded to the PLC for program monitoring and control.

Network cable

1-2-3. Software acquisition and installation

1. System configuration requirements
Hardware and software requirements:
¢ windows 7, windows 8, or windows 10. 64-bit operating systems are recommended.
¢ 4GB or more memory.
@ The hard disk space is greater than 12GB.
2. Software acquisition
Xinje official website service and support - Download center, download website: www.xinje.com.

1-2-4. Software Installation Procedure

1. right-click to run as an administrator.



#3 XS Studio 64 V1.0.0 - InstallShield Wizard X

Welcome to the InstallShield Wizard for XS
Studio 64 V1.0.0

The InstallShield(R) Wizard will install XS Studio 64 V1.0.0 on
your computer. To continue, click Next.

WARNING: This program is protected by copyright law and
international treaties.

#9 XS Studio 64 V1.0.0 - InstallShield Wizard

License Agreement

Please read the following license agreement carefully.

License Agreement 2
for the usage of a XS Studio Software or XS Studio
Software Package

General license terms for the software provided (end User
License Agreement). Please read this software user agreement
carefully before using the software provided. Downloading or
installing the Software constitutes user’s acceptance of the

©g accept the terms in the license aqreemené Print

() Ido not accept the terms in the license agreement )
Open Source Licenses

InstallShield




73 XS Studio 64 V1.0.0 - InstallShield Wizard

Very important information

Please read the following information carefully.

COMPATIBILITY_INFORMATION

OpenSSL implementation
[[COMPATIBILITY_INFORMATION-OEM]]

System is not available as well in this case.

@E have read the information;

(1 have not read the information yet

InstallShield

CDS-73294 - CLONE - CmpOpenSSL: Improve interface for native

If an OpenSSL version lower than 1.1.0 is used, the scrypt algorithm is not
available. Therefore, the user management of the CODESYSControl Run-Time

; < Back

Next >

Cancel

2. You are advised to install the software on a disk other than the system disk.

73 XS Studio 64 V1.0.0 - InstallShield Wizard

Destination Folder

Click Next to install to this folder, or click Change to install to a different folder.

D Install XS Studio 64 V1.0.0 to:
: C:\Program Files\XS Studio\

=

InstallShield

< Back

Next >

Cancel




73 XS Studio 64 V1.0.0 - InstallShield Wizard
Change Current Destination Folder
Browse to the destination folder.
Look in:
| @ FMER (0 v| =
(=; (JCODESYS 17.30 (JProgram Files (x86)
(31.7.3 (CJEvCapture (Vs 2008 Shell Redist
(3123 (JIDE SP17 CIwINCC
(116.40 () INOVANCE (CIWINRAR
(33.7.16 CIMIND (AXDPPRO
CAsaaA £ HE A (INotepad++ CIXME
(Jcap Doffice (C3xs Studio 1.0.0
(1CODESYS (IProgram Files (XS Studio_V1.0.0_202211
< >
ID:\XS STUDIO 12.15|
In —lohiald
ok |  cancel
Note: The recommended installation path contains only English characters.
#5 XS Studio 64 V1.0.0 - InstallShield Wizard

Destination Folder
Click Next to install to this folder, or click Change to install to a different folder.

D Install XS Studio 64 V1.0.0 to:
' D:\XS STUDIO 12.15\
InstallShield
< Back Next > l | Cancel

3. Complete installation



73 XS Studio 64 V1.0.0 - InstallShield Wizard X

Setup Type
Choose the setup type that best suits your needs.

Please select a setup type.

© Complete

ﬁ All program features will be installed. (Requires the most disk space.)
O custom
Choose which program features you want installed and where they will
be installed. Recommended for advanced users.

InstallShield

< Back II Next > | [ Cancel ’

73 XS Studio 64 V1.0.0 - InstallShield Wizard

Ready to Install the Program

The wizard is ready to begin installation.

Click Install to begin the installation.
If you want to review or change any of your installation settings, click Back. Click Cancel to exit
the wizard.

InstallShield

4. Installation completed



#3 XS Studio 64 V1.0.0 - InstallShield Wizard X

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed XS Studio 64
V1.0.0. Click Finish to exit the wizard.

[[] show the Windows Installer log

Cancel
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2. Quick start

2-1. Start the software

»

N
Double click 288t to start XS Studio software.

2-2. Interface navigation

The left and right buttons represent return to the last edit position and restore to the next edit position, respectively.
After the mouse click, it can help the user to locate and modify the user program position faster.

File Edit View Project Build Online Deb
5l = = @ og

2-3. XS Studio programming example

Configure devices based on the actual topology. ) )
Devices > B x| # Hardware con.ﬁ.g_L_.rraﬁon ) 7 % Network configuration X
= J] Untitled'd o ' Refresh Copy Paste Delete Revoke Rede Enlarge Reduce 100 - %
=[] Device (xSLH-30432) |
= ﬁ MNetwork configuration

; COML(RS232)
w EtherCAT Frame
i [] MODEUS Master [ MODEUS Slave
w CPU Frame
= B PcLogic COMZ (RS4E5)
=} Application [] MODEUS Master [ MODEUS Slave
é m Library Manager
-[E] pLc_PREG (PRE) EtherNet
= (4 Task Configuration [] ModbusTCP Master [ MadbusTCP Slave (XINJE)
(]
E g Eﬁ'ferCAT_Task CillOpen
w I\lalnTask [ CiNOpen Master [] CiNBus
- PLC_PRG
5 [B EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion EtherCaT

"% SoftMotion General Axis Pool EtherCAT Master

" Local High Speed 10
EtherNet/IP

[] EtherNet/IF Master [] EtherNet/IP Slave

Devices = B OX || # Hardware con'ﬁ'gyraﬁon _-: % Network configuration X
= _'|:| Untitled4d *||: Refresh Copy Paste Delete Revoke Rede Enlarge Reduce 100 ~ %
=[] Device (XSLH-30432) |
= ﬁ Metwork configuration
; m EtherCAT Frame
: w CPU Frame
= B PLE Logic
= t} Application
: m Library Manager
~[E] PLC_PRG (PREG)
= LE Task Configuration
58 EtherCAT Task
6 Mook EtherCAT
-] PLC_PRG
: [E EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion

M CafA kA Pamaea] Awin Tl
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: ﬁ Network configuration
Refresh Copy Paste Delete Revoke Redo Enlarge Redu

Hardware configuration

Et

~ 1 x|
= [{] Device (xSLH-30432)
= ﬁ Metwork configuration
: w EtherCAT Frame
i w CPU Frame
=Bl PLC Logic
@ iC; Application
m Library Manager
- |8] pLc_PRG (PRE)
- @ Task Configuration
g% EtherCAT Task
= 3£ MairTask
: 8] PLC_PRG
[ EtherCAT Master_SoftMot %
. SoftMotion General Axis Pq
% Local High Speed IO Cepy
Paste
Delete
Refactoring 3
Properties...
:1f  Add Object
) Add Folder...
| Add Device..
Scan for Devices...
Disable Device
Update Device,.,
[T Edit Object
Edit Object With...

Add the slave station through [add device] or [list of network connected devices].

B Hordware configuration %' 1 Metwork configuration X | ~ | |Listof network connected devices |
Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100 - %
~
[ Add Device | X
| 7 Serial Port
£ | @
zhiE
(® Append device () Insert device Flug device () Update device
|Su—ing for a full text search | endar | <Ml.ven.d-ors> v|
Name o
= ﬁ Fieldbuses
= i EtherCAT
= B;wf Slave
+ L4 Bosch Rexrath AG
+- [ Delta Electronics, Inc.
L. [l Festo
+ [ Hitachi Industrial Equipment Systems Co. Ltd,
+ [ ifm electronic - ifm electronic EtherCAT Devices
+ [l KEB Automation KG - C& PROJADVANCED drive controllers
’; [ Panasonic Corporation, Appliances Company - AC Serveo Driver
- [ Parker Hannifin
* (L3 schneider Electric
+- [l STOEBER. ANTRIEBSTECHMIK GmbH & Co. KG - Antriche
+ [ ¥inje Electric Co., Ltd.
+ [ ¥inje Electronics, Inc,
+ -4 Yaskawa Electric Corporation - Servo Drives
m Accelnet EtherCAT Drive (CoE) SoftMotion
@ Affinity in RFC mode SoftMotion Y]
[ affinity SoftMotion > 'lu List of network connected device:
8 (1 aKD EtherCAT Drive (CoE) SoftMotion —
g AVINNNRT 10 EbharT AT Nriva (CARY Cafilafinn b
< >
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2-3-1. Basic programming operations

1. Start XS Studio
(1) Set administrator rights

In the Win7 system, you need to open the software with the administrator permission. Find the XS Studio.EXE
file in the default installation path of XS Studio, select the file, right-click the file, and select Properties. Check the
box of "Run This Program as an administrator" or "Run this program as an administrator" and click "OK" to
confirm, as shown in the figure. After confirmation, the XS Studio system will automatically enter XS Studio with
administrator permission by default every time XS Studio is run.

4] visualEditor.di 1/26420, Application exten..,

[2] visualEtern.dil 1/2 Application exten..,
!-'-'-‘ VisualElemRepository.dll 1/ Application exten...
1= pository PP
[5] visualObject.dll s rang: 20 '
|J VisualPaintCommands.dll B 25 Stuchoseue Hroperhes =

[] visualStyles.dll
@ VisualStylesEditor.exe

|_| VisualStylesEditor.exe.con

General Compatibilty Securty Details Previous Versions

If this program isn't working comecthy on this version of Windows,
& try runining the compatibility troubleshooter.
|%] VisuElementToolkit.dll

d VisuGenerated.dll
!j VisulnterfaceExtensions.dl
|-'_|_‘ WatchList.dll Compatibil'rt)' mode

[ Run this program in compatibility made for:

Run compatibility troubleshoater I

How do | choose compatibility settings manually?

|J WebBrowserintegration.d|
[#] WorkspaceEditor.dll Windows-8
WorkspaceObject.dll

|#] XINJEDeviceManage.dl Settings
&- XinjeWebsite.html Reduced color mode
P4 XS Studio.exe it (258} color

.__I X5 Studio.exe.config

3% X5 Studio.ico

] ¥5CodingAssistant.dll

Ij K3Configurationinterface.
[] X5Controls.dll .
1 %<Coredil Change high DI settings

A

Rurin 640 x 480 screen resolution

[] Disable fullscreen optimizations

I Run this program as an administrator I

] Register this program for restart

=R

[#] xSDeviceBase.dll

|Z] XsDeviceConfiguration.dil 5 Change settings for all users

] XsGVLObject.dIl

2] XSIECTextEditor.dll oK Cancel | | Apply
IJ X5ToolBox.dll I Z0LS & 32 FIoT — -—-.ppncarlcn E .ten...

(2) Start XS Studio
Choose XS Studio >XS Studio from the Start menu or double-click the icon on the desktop to launch XS Studio.

(3) Build a new project

Click to build a new project. Select Standard Project, select the corresponding model, select a familiar
programming language, enter the project name, and select a file saving location.
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=] New Project x

Categories: Device Language version
> B fooH-60A32 Structured Text (5T) “ 2.2.0 ~

m_ -] xsDH-60A320

| X5LH-24A8 Device
XSLH-24A16 -

. L2416 )

@ X¥5LH-30A32

XSLH-30A32L | !

e A oy

cls X5A3304 _ -
XSA520-W
XSA520-L
XSA530-W
XSA530-L
XSAS50-W
X5A550-L

i

Instruction
® JEx2eY (SEEETHEA. HBETE
® 12320, 184850

[l copesYs control Win V3 ® 1EEtharnetl
[l CODESYS Control RTE V3 ® 1BEthercatD
(1] CODESYS Control Win V3 x84 ® TEetEENBREL B MIEIORE
[ CODESYS Control RTE V3 xg4 ® TEiacTAH. 2oT16H, 4n-T2E
-.[fj| CODESYS HVI ® EFEEINE, HEEEINE FSEEAE
-.[1j| CODESYS SoftMotion Win V3 @ 3 fFuodbus RTUE/MEEEHI LI H HERABUL. Modbus TCPE/MIEHHL.
.[¥| CODESYS SoftMotion RTE V3 Ethernet IPE/MEEHHL. TCP/IPEMILLEOPC UATHL
[¥] CODESYS SoftMotion Win V3 k64
[¥] CODESYS Softmotion RTE V3 x64
W MName: ‘Untitiedﬁ |
Location: EG:\ v|
3
ﬁ o [ e | B

2. The establishment of PLC program file

The establishment of the PLC program file is the establishment of the running order of the running structure, the
establishment of the programming mode, and even the segmentation of the data area. Before establishing the
program file, the operation structure should be divided in detail, the continuous, periodic and event-triggered tasks
should be determined, and the priority of periodic and event-triggered tasks should be arranged. After creating an
XS Studio project, a default continuous task is automatically generated with a default program and PLC_PRG in
the task.

(1) Build the task

First of all, in the "task configuration" to manage the task, the usual project application can be divided into the
main task, communication task. As the communication task needs to update the data source, it will be placed in a
relatively high task priority level and short cycle time. In addition, if motion control is involved in the project, it
will also be separated from a task and placed at the highest task priority level.
= @ Task Configuration
¥ EtherCAT Task
= @ MairTask
& PLC_PRG
(2) Add POU

a. Custom programs/function blocks/functions
The user can use the command "Add object" from the right-click menu in the project to select "POU" program
organization unit, and the dialog box as shown in the following figure will pop up. The user can choose to add
programs, function blocks or functions, and the corresponding programming language can be selected from the
drop-down menu. After adding, you can view the corresponding properties in the program organization unit
parentheses in the project device tree on the left, FB as a function block, FUN as a function, and PRG as a

program.
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> 0 X z’ﬁ_ Hardware mnﬁguragon ﬁ Hetmrkcmii:
Untitled'd |™1|: Refresh Copy Paste Delete Revoke Redo Enlarg
= [ Device (X5LH-30A32)
-ﬁ Metwork configuration
. EtherCAT Frame
R cPuFrame
=21 pLc Logic
. =3 Applicats
i) g B Cut
B e Copy
= [0 Tash B, Paste
% Delete
=i 2]
i
i i Refactaring 4
[ EthercaT M Properties...
~ % softMotion G— —
L% Local Hk_:jl-1'=|H Add Object ¥ | Alarm Configuration...
) Add Folder... Application..,
[§ Edit Object Axis Group...
Edit Object With... Cam table...
Collapse Application CNC program...
. CMNC settings...
% Login
! Data Sources Manager...
Delete application from device DUT...
External File..,

Global Variable List...

Image Pool..

Interface...

Metwork Variable List (Receiver]...
Metwork Variable List (Sender)...
Persistent Variables...

POU.. |
POU for implicit checks...

IPEE<4RR I DBES RGOROB

Recipe Manager...

ez

Add POU X
@ Create a new POU (Program Organization Unit)
Name
poul
Type
{®) Program
() Function block
Extends
Implements
; Accessspecifier m
f Method implementation language
= Continuous Function Chart {CFC) a =
= Application
| i s : :
OF Library Manager
Retumn ©
EERm e PLC_PRG (PRG)
4] PoU (FB)
Implementation language
(et Fon oy Chee (50) > gl cou 1ng
= Task Configuration
i & EtherCAT _Task
=gk MainTask
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b. Declare variable
¢ Declare the variable in “PLC_PRG”
Double-click PLC_PRG in the device tree to automatically open it in the ST language editor of the XS Studio user

interface. The language editor consists of a declaration section (upper) and an implementation section (lower),
separated by an adjustable divider. The declaration section includes the line number displayed in the left border,
the POU type and name (such as "PROGRAM PLC_PRG"), and the variable declaration between the keywords
"VAR" and "END_VAR". As shown in the picture below:

[in= = & x| [F rout [[F pou ] PLC_PRG X
=5 Aoy - hi PROGRAM PLC FRG
. : 5 =] 2 VAR
=[] Device (¥SLH-24415
j g; {: N ) Ivar:INT;
v [EE ke 4 Fhinst:BOU;
A cruinzs 5 =rg: INT;
- 20 piciBiE | e
=} Application
D e
[5] pLc_PRG (PRE)
5] Pou ()
/5] Pou_1 {run)
- &3 f15EE
- 3% MainTask
8] pLC_PRG 1| Ivar:=Ivar+i;
Iﬁ HIGH_SPEED_I0 (@10} 2 fhinst{in:=11, out=> erq):
" softMotion General Axis Pool 3

¢ Declares variables in function block FB
The function block language editor interface is similar to the editor interface of the program, and also includes a

declaration section and a code section. All variables declared by the user are ultimately used by the program
organization unit. In the variable declaration, interface variables, static variables and local variables can be
declared, as shown in the following figure:

EE > & x|| [Frour '[F pou x|[F PcPRG
=g AmEsE x 1 FUNCTION BLOCK EOU
= [ Device (xSLH-24A16) [ 7 YRR
3 in:INT:
- B RS o | R e
A cruze lB s VAR ouTPUT
= Bl rLc BB & _cut:INT;
=1 Application [ i
m FEEE P - ha ivar:INT:=2;
[£] rLc_PRG (PRE) 10 END VAR
©|5] Pou_1 (FUN)
- 8 fisEE
AR

¢ Declare the variable inside the function FUN
A function is a basic algorithmic unit that has at least one input variable, no private data, and only one return value.

A function is an organizational unit of a program without static variables. When a function is called with the same
input parameters, the function always produces the same result as the function value (return value). An important
feature of functions is that they cannot use internal variables to store values, unlike function blocks. The details
are shown in the following figure:
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W >~ 1 X [£] pou_1 x|[5] Pou  |[5] PLCPRG

= O Aardss - {|  FuNcTION POU_1 : INT
= [ Device (¥sLH-24A15) = : WR_;NF?I‘I‘ .
= B AT i ;f;-m"'-
@ s . 4 B
= B rc B35 : varl:INT;
=-{L} Application ] IEND_VAR
il EzEs :
[5] PLc_PRG (PRE)
[£] rou FB)
EEETETEE
- @ rEmE

2-3-2. Task configuration

1. Overview

A program can be written in different programming languages. A typical program consists of many interconnected
functional blocks that exchange data with each other. The execution of different parts of a program is controlled
by "tasks". A "task" can be configured so that a series of programs or blocks of function execute periodically or
are triggered by a specific event to begin the execution of the program. In the device tree, there is the Task
Manager TAB, which in addition to declaring a specific PLC_PRG program, you can also control the execution of
other subroutines within the project. A task is a property used to specify a program organizational unit at run time.
It is an execution control element with the ability to invoke. Multiple tasks can be created in a task configuration,
and multiple program organizational units can be invoked in a task, which can control the program execution
cycle or start execution by triggering specific events once the task is set up.

In the task configuration, it is defined by name, priority, and the start type of the task. This start type can be
defined by time (periodic, random) or by internal or external trigger task times, such as using the rising edge of a
Boolean global variable or a particular event in the system. For each task, you can set a string of programs that are
started by the task. If this task is performed during the current cycle, then these programs are processed for the
length of one cycle. The combination of priority and condition will determine the timing of task execution. The
task setting interface is shown below:

Devices > x| '@.IiO—L..I_‘l. E‘[ I:“L(.:_I-’R.G w Hardwaremnﬁ‘gura“h:on g; "Network.conﬁguraﬁon @PO-U "s& EtherCAT Task X
= Untitledd | Configuration
= [ Device (xsLH-30832)
=8 Metwork configuration
i w EtherCAT Frame

Priority { 0.31 J: ‘1

@ CPU Frame Tipe
=3l PLC Logic Interval (e.g. t£200ms) |4
=1} Application -3 Cydlic
Library Manager & Event
[£] pLc PG (PRG) ¢ Soemal
iy, Freewheeling

:_”J POU (FE) L Status

-] POU_1 (FUN) TRy

= ,ﬁ Task Configuration
382 EtherCAT Task
= @ MainTask

Sensitivity

When the task configuration has the following attributes, the programmer should follow the following rules:
= The maximum number of loop tasks is 100.
= The maximum number of freewheeling tasks is 100.
= The maximum number of event-triggered tasks is 100.

= Depending on the target system, PLC PRG may be executed as a free program in any case without
being inserted into the task configuration.

Processing and invoking programs are executed in a top-down order within the task editor.

2. Task Priority

The priority of tasks in XS Studio can be set, and a total of 32 levels can be set (a number between 0 and 31, 0 is
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the highest priority, 31 is the lowest priority). When a program is executing, the task with a higher priority takes
precedence over the task with a lower priority. The task with a higher priority 0 can interrupt the execution of the
program with a lower priority in the same resource, so that the execution of the program with a lower priority is
slowed down.

Note: When task priority levels are assigned, do not assign tasks with the same priority. If there are other
tasks trying to precede tasks with the same priority, the results can be uncertain and unpredictable.

If the type of the task is Cyclic, the task is executed according to the time in Interval, as shown in the following
figure:

Configuration

Priority { 0..31 ): |3

Type
| Cyclic ~ | Interval (e.g. t£200ms) |ZU|

For example:
Suppose there are three different tasks, each corresponding to three different priority levels, the specific allocation
is as follows:

+ Task 1 has priority 0 and cycle time 10ms;

+ Task 2 has priority 1 and cycle time of 30ms;

+ Task 3 has priority 2 and cycle time 40m:s.
The sequence of each task in the controller is shown in the following figure: 0 to 10ms: Task 1 (with the highest
priority) is executed first. If the program is completed within the current period, task 2 is executed within the
remaining period. However, if task 2 is not completely executed at this time, but the time has reached the 10ms,
because task 1 is executed every 10ms and has a higher priority, the execution of task 2 will be interrupted.
10 to 20ms: Complete the programs of Task 1. If there is any remaining time, perform Task 2 that was completed
in the last period.
20 to 30ms: Task 2 is executed every 30ms. Task 2 has been executed within 10 to 20ms. In this case, you do not
need to execute task 2. Perform task 1 with the highest priority only once.
30 to 40ms: same as before. 40 to 50ms: Task 3 appears. Task 3 has a lower priority. Therefore, Task 3 can be
executed only after Task 2 is completely executed.

(N N

0 10\\ 20 30 40 ﬁo t (ms)

Task 1 interrupts task 2 Task 1 interrupts task 3

3. Execution type of the task

The type of editing and configuration that can be performed for each individual task. Including cyclic, event,
external, freewheeling and status 5 types.

(1) Cyclic
According to whether the instruction used in the program is executed or not, the processing time of the program
will be different, so the actual execution time will vary in each scan cycle, and the execution time will be long or
short. By using the cyclic mode, a certain cycle time can be maintained to repeatedly execute the program. Even if

the execution time of the program changes, a certain refresh interval can be maintained. Here, it is also
recommended that you preferentially choose the cyclic mode.

For example, if the task corresponding to the program is set as cyclic mode and the interval is set to 10ms, the
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timing diagram of the actual program execution is as shown in the figure below.

Actual program execution time L
Wait time

/ END / END END END
S —
I
_ 8ms ‘|‘2m§ » bms | 4ms | Tms | 3ms_ | 8ms S
10ms 10ms 10ms 10ms
- - > >l -
v

Cyclic mode set time

If the actual execution time of the program is completed within the specified cyclic setting time, the free time is
used for waiting. If a task with a lower priority is not executed in the application, the remaining waiting time is
used to execute the task with a lower priority.

(2) freewheeling
The task is processed as soon as the program starts running, and the task is automatically restarted in the next loop
after the end of one run cycle.
It is not affected by the program scan cycle (interval time). That is to ensure that each time after the execution of
the last instruction of the program before entering the next cycle. Otherwise, the program cycle will not end.

Actual program execution time

/ END; 0 END;0 END;0 END;0 END;0 END
|
| |

o ) -l et
] -t -t

\

8ms _ | _ bms 7ms 3ms 8ms = | ‘ 7ms
7|‘ > | -

Because there is no fixed task time, the time of each execution may be different. Therefore, the real-time
performance of the program cannot be guaranteed, and there are few occasions when this method is selected in
practical applications.

(3) Event
If the variable in the event area gets a rising edge, the task begins.

(4) Status
If the event area variable is TRUE, the task begins.
In the following figure, the event trigger and status trigger are respectively compared. The solid green line is the
Boolean variable state selected by the two trigger modes. The following table is the comparison result.

| 1 | 2 | 3 | 4

Task input trigger signal

The state trigger method is similar to the event trigger function, the difference is that the program executes as long
as the state trigger variable is TRUE, and does not execute if it is FALSE. The event trigger only collects the
effective signal of the rising edge of the trigger variable.

At sampling points 1-4 (purple) different types of tasks show different responses. This specific event of TRUE
fulfills the condition of the state-driven task, whereas an event-driven task requires the event to change from
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FALSE to TRUE. If the sampling frequency of the task plan is too low, the rising edge of the event may not be
detected.

Execution point 1 2 3 4
Event Not execute Execute Execute Not execute
Status Not execute Execute Execute Execute

(5) System events
The system events that users can select are based on the actual hardware target system, and the corresponding
library files of the target system provide corresponding system events. Therefore, the system events corresponding
to different target hardware devices may be different. But generally speaking, common system events are: stop,
start, login, change, etc. In task configuration, you can set system events in task configuration.

@ Task Configuration X
Monitor  Variable Usage System Events  Properties
gk Add Event Handler Remove Event Handler | @ Event Info... E

Qpen Event Function

Mame Description Context Debugging Function to call

You can choose Task Configuration > System Events to go to the Add Event handler page. Click Add Event

handler to add system events. Users can select the time by dropping down, as shown in the following figure:

AfterReadingInputs w

AfterReadingInputs
Add Event Handler X
BeforeReadingInputs
BeforeWritingOutputs
CodeInitDone
Debugloop
DownleadDone
Function to call | |.’3 Exception
Login
Scope icati Logout
; @ Bpbficaion O Palis OnlineChangeDone
t PrepareDownload
Implementation language |Structured Text (ST) ~ PrepareEsit
PrepareExitComm

Description Called after reading inputs. Context=IEC task. PrepareExitTasks

Debugging=Enabled _|PrepareCnlineChange i
PrepareReset

PrepareShutdown
PrepareStart
PrepareStop

e Cancel ResetDone
StartDone
StopDone

Event | AfterReadingInputs W

(6) External
If the variable in the event area gets an external interrupt signal X with a rising or falling edge, the task
begins.
The input terminal X can be used as an input to an external interrupt, each of which corresponds to an
external interrupt, or a rising or falling edge or rising or falling edge can be specified as a trigger condition.
(7) Watchdog
The watchdog is a controller hardware-based timing device that can be enabled by Task Configuration in XS
Studio. By default, the watchdog function is not used.
The main function of the watchdog is to monitor the exceptions that occur during the execution of the program or
the failure of the internal clock. For example, when the system crashes or when the program enters a dead loop,
the watchdog timer will send a reset signal to the system or stop the PLC currently running program. We can
visualize it as a dog that needs its owner to feed it regularly, and if it is not fed beyond the prescribed time, it will
be hungry immediately. To configure a watchdog, time and sensitivity must be defined. The configuration of a

watchdog is shown below.
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7 @ Task Configuration ; 3 EtherCAT Task X
Configuration

Priority {0.31 32 |3

Type

pasrl e TG z
Watchdog

Enable

Time (2.9 1#200ms) [200 ==

Sensitivity [ [ ]

(1) Time
XS Studio can be configured with a separate watchdog for each task. If the target hardware supports long
watchdog time settings, you can set the upper and lower limits. The default watchdog time unit is milliseconds
(ms). If the program execution period exceeds the watchdog trigger time, the watchdog function is activated and

the current task is aborted.

(2) Sensitivity

Sensitivity is used to define the number of task watchdog exceptions that must occur before the controller detects
an application error. The default is 1.

Final watchdog trigger time = time X sensitivity. If the actual execution time of the program exceeds the watchdog
trigger time, the watchdog is activated. For example, if the time is 10ms and the sensitivity is set to 5, the
watchdog trigger time is 50ms. Once the execution time of the task exceeds 50ms, the watchdog is activated
immediately and the task is terminated.

2-3-3. Scan the device

Double-click the Device node in the left device tree to open the "Communication Settings" interface:

Devices > B X || (3 TeskConfiguation | g% EtherCAT Tesk ' [ Device X

=R 7 -
Scan Metwork | Gateway - | Device -
= tlj Device (XSLH-30432) Communication Settings Y

= %8 Network configuration
H w EtherCAT Frame

Applications

.
e w P e Backup and Restore .
= 80 PLC Logic
= i} Application Files — : - ‘ L
m Library Manager N Gateway .
[2] pic_PrG (PRO) Log
7] Pou FB) Gateway-1 v [meec v
: @ POU_1 (FUN) PLC Settings IP-Address:
= .JE Task Configuration I fogalhert
2 EtherCAT Task EECE] Part:
= & MainTask | 1217
@ PLC PRG Users and Groups

\_‘E EtherCAT_Master_SoftMotion (EtherCAT| |
"2 SoftMotion General Axis Pool
2 Local High Speed 10

Access Rights

Symbol Rights

By default, the device connection configuration parameters are not modified. Click the "Scan network" option to
open the "Select Devices" interface, you can start the scanning function, and the scanned devices will be displayed
in the interface, as shown in the figure:
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PEgE >

SRR TSR IRREE
= e Gateway-1 REET- RS
i [srspaszfoorafesa 160506 | i il
~ [l xsLH-30432 [0769.C006](192.168.6.6] BEHE:
XSLH-30A32

AEME
0014

Lie b
192.158.10.6

¥
udp

H#&ID-:
1707 0003

BHESE#:
3.5.15.40

BEEEA:
Wi Xinje Electric Co. Ltd.

HERE:
14102

BE&RE:
[Xinje-Cortex-Linux-SM-CNC

EES
s

RS-
I60B6E 16CB46C

A |

& The device 192.168.6.6 in the same network segment is displayed in green. You can select the
current device and double-click the device to connect to it, or select the device and click OK to
connect to it.

& Also displays cross-network segment device 192.168.10.6 without a green identifier in italics. After
you select the device, you can view the device information on the right, but the connection cannot
be set up.

Before scanning devices, you can open the Options menu under the Device menu on the current screen and
deselect Filter network scans by target ID. Cancel and scan again. You can scan devices of the same engineering
model or devices of different engineering models. As shown in the picture below:

Scan Metwork  Gateway = | Device -
‘ Optons 3 | Add Current Device to Favorites
Diriame A Dees. Manage Favorite Devices, ..
L Wink Active Device | Fiter Network Scans by Target ID
: Send Echo Service... Confirmed Online Mode
Encrypted Communication Store Communication Settings in Project
Change Communication Policy...
e ery v [meec o

IP-Address:
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X
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- 8 ool
= & Flees
& ooz
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= 0 Applcation
0 FEmE
(B] PLE_PRE PRG)
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= é% MarTask
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Select the device in the same network segment that is displayed in green, for

@ Device x| FREET | 9 CAvus AN
Anis S p - ew
i
RHSTH
it - . -
= = : B
2
BE
.
e sam %
i Ay ANFaE: e —
= e Goteway-1(1350...) |BEaE-
i =i i e oo cateway-1
3 erent model device
s : i [TP-Address:
i ST 5 different net\\'nrl-:semnenrréme
Symhol fights . -
AEREE] came network e
Eigin®m segment device |z
HAEE I"Wl
reene
e
1]

example, XSLH-30A32

(192.168.6.6). Select the device and double-click it. As shown in the picture below:

‘ Eiﬂi&ﬁ
EHA
BNSEE
peais
BE
PLC R
PLCIES
A
ieER
Symbol Rights
FimeE
HEHF

AR | P - 9E -

[ZES

Gateway-1 v |

1P-Address:
localhost

Port:
1217

2-3-4. Program download/read

2-3-4-1. Compile

X¥5LH-30A32

R E L
0769.C006

BirD:
1707 0003

kel
4102

B R :

Wi Xinje Electric Co.,Ltd.

Elize s

3.5.15.40

After the program is written, it needs to be compiled before it can be downloaded. The compile command

performs syntax checks on the programs you write and only compiles programs that are added to the task. If the

created POU is not added to the task, the compilation command does not perform syntax checks on the POU.

The compile instruction does not generate any code, but only checks the syntax of the POU. If the device login

command is executed directly, the system will also execute the compilation command by default (equivalent to

manually executing the compilation command first), and execute the connection login command after the

compilation check is free of syntax errors. Also, no syntax check is done at compile for POU that are not added to

the task. Executing the login command generates code.
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Build | Online Debug Tocls Windov
£ Build F11
Rebuild

Generate Code
Generate Runtime Systern Files..

g Packaging User Programs

Clean

Clean all

(1) Build: Compile the current application.

(2) Rebuild: If you need to compile an already compiled application again, you can do so by recompiling.

(3) Generate code: After executing this command, the machine code of the current application is generated. When
executing the login command, the generated code is executed by default.

(4) Clean: Delete the compilation information of the current application. If you log in to the device again, you
need to generate the compilation information again.

(5) Clean all: Delete all compilation information in the project.

After the compilation command is executed, the PLC_PRG that is added to the task is displayed in blue, and the
plc_prg that is not added to the task is displayed in gray. The compile instruction does not check the syntax of the
gray POU because the program unit is not active, and the compile instruction only checks the syntax of the active
POU. If a program unit that needs to be run appears gray during compilation, you can check whether the program
unit has been successfully added to the task that needs to be run.

After the compilation command is executed, you can view the compiled information in the message bar, where
you can see whether the compiled program has errors or warnings, and the number of errors and warnings. If
errors and warnings are generated, you can view and search through the message window, and modify the

program according to the prompt information.

B T X B SRR 0TS ASES
= FEET - i
J*] [ Device (xslH-24A15) wE -loveER[rorsseoiEE| X ¥
- B PR R =
i cruE - FFR$452 F FFE R Device Application -
- Bl rciBE AL
= Application SEIRE -0, 0 EE
i EEs

2] rc_rre (rrE)
@ POL (PRG
B rou.16
[ pou_z run)
- @ smE
= @ MairTask
&) pLC_PRG

2-3-4-2. Login download

1. Login
Login connects the application to the target device and makes it online. To log in correctly, the device's
communication Settings must be configured correctly and the application must be error-free.
For logging in with the currently active application, the generated code must be error-free and the device
communication Settings must be configured correctly. After login, the system will automatically select the
program to download.

2. Download
Download command, valid in online mode. It consists of compiling the current application and generating object
code. In addition to syntax checking (compilation processing), the application object code is generated and loaded
into the PLC.
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(1) Login-online change
When the user selects this option, the changed portion of the project is loaded into the controller. Log In - Online
change to prevent the controller from entering the STOP state. You are advised to also select Update Automatic
Startup program to prevent data program loss caused by the previous modification of program memory.
Note:
(D The user has performed a full download at least once before.
@) The pointer data is updated in the latest period. If the data type of the original variable is changed, the
accuracy of the data cannot be ensured. In this case, you need to reallocate the pointer data.
(2) Login and download
After you select "Login and Download," reload the entire project into the controller. The biggest difference with
"login - online change" is that when the download is completed, the controller will stay in the STOP mode,
waiting for the user to send the RUN command, or restart the controller program will run.
(3) Login-no any change
When you log in, the program that was last loaded into the controller is not changed.

2-3-4-3. Source code download

In order to protect the programmer's source code, the default download does not automatically download the
source code, if you need to download the source code, you need to manually set, click "online" --> "source
download to connected device". The user can also set this property in the "Project" --> "Project setting" -->

"Source Download" --> "Timing" option.

Project Settings >

& Compiler warnings

Destination Devi
m Library development SIS

&h Page Setup | <All devices in project> i
: Ej Security
[E src Content
- & SoftMotion The project file itselfis always part of the source download archive
Iﬂlsoume Download [] Use compact download
e s Additional Files..
83 Users and Groups
E EEI Visualization Timing
:E'_LI B () Implicitly at program download and online change

() Implicitly at creating boot project
G () Implicitly at creating boot project, download and online change
() Prompt at pragram download and online change

(@) Only on demand

2-3-4-4. Read program
Click the "File" > "Source upload" to open a device selection dialog box, the user selects the network path to

connect to the PLC, click the "OK" button. If the archive file already exists in the selected path, the system
prompts you whether to overwrite the archive file.

It should be noted here that before reading the program, you need to make sure that you have done the "source
download to connected device" during the previous download process. Otherwise, data in the controller cannot be

read.
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2-3-5. Program debug

2-3-5-1. Reset

You can reset an XS Studio program in the following three ways: Select one from the Online menu.
| Online | Debug Tools Window  Help
ﬁ Lagin Alt+F2

Logout Ctri+F8

Create Boot Application
Downlcad
Online Change

Source Download to Connected Device
Multiple Download...

Reset Warm
Reset Cold

Reset Origin

Simulation
Security *
Operating Mode 2

Assign Server Applications on Download

1. Reset warm
After hot reset, all current application variables are reinitialized except for PERSISTENT and RETAIN variables
or those mapped to the M power down storage area. If variables with initial values are set, they are restored to
their initial values after hot reset, otherwise variables are set to the standard initial value of 0.

2. Reset cold
Unlike "hot reset," the cold reset command not only sets the value of the common variable to the initial value of
the currently active application, but also sets the value of the RETAIN variable to the initial value of 0.
PERSISTENT variables, or variables mapped to M power down storage area remain unchanged.

3. Reset origin
This command can be used when a programmable device is selected in the device tree, either offline or online.
Using this command will reset the device to its initial state, i.e. any applications, boot projects, and remaining
variables in the device will be cleared.
Because all the project information is cleared, after re-logging in, you need to re-download the program and
"start" to run.

2-3-5-2. Program debug

The view of the Debug menu in XS Studio is shown in the figure. The main operations involve breakpoint setting
and single cycle.
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Debug | Tools  Window Help

Start 5L
Stop Shift+F2
Single Cycle Ctrl+F5

Mew Breakpoint...

Edit Breakpoint...

Toggle Breakpoint F2
Dizable Breakpoint

Enable Breakpoint

Step Ower F10
Step Into Fa
Step Out Shift+F10

Run to Cursor

Set Next Statement

5> Show Mext Statement
Write Values Ctrl+F7
Force Values F7
Unforce Values Alt+F7

Toggle Flow Control Mode

Core Dump 14

Display Mode r

1. Breakpoint
Breakpoint is the function of processing stop in the program, when the program stops, the program developer can
use this to observe the program to the breakpoint location of its variables and I/O and other related variables
content, help to understand the mechanism of program operation, discover and eliminate program faults.
Breakpoints can be set in all programming languages in XS Studio. In the text editor ST language, breakpoints are
set on the line; Set on the network number in the FBD and LD editor; In SFC, the setting is on the step.

2. Step
After the breakpoint is set, the program can be executed in a single step, which allows the program to run step by
step, convenient for programmers to debug, in order to check the logic errors in the program.

(1) Step over
This command executes the current command in the program and stops after execution. Step over and step into
commands have the same effect when POU is not called. However, if you call a POU, then step over does not
enter the POU, but treats the POU call as a complete step, executed at once; Step into will enter the POU. If the
SFC language is used, step over treats an action as a complete step and is performed at once. If you want to step
into the called POU, you must use step into.

(2) Step into
When executed, the current instruction location is indicated by a yellow arrow. If the current instruction does not
call POU, using this command has the same effect as using the step over command.

(3) Step out
When you are stepping in a POU, step out will execute the remaining instructions of the POU at once, and then
return to the next instruction at the point where the POU was called. So, if you call POU layer by layer down, then
the step out will return layer by layer up, one layer at a time. If the program does not contain any POU calls, then
the step out cannot be returned to the upper level and will be returned to the beginning of the program.

3. Single cycle
Select "Single cycle" in Debug, so that the program runs in a single step. That is, according to one run, the
program executes a cycle to stop and wait for the next run instructions.
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2-3-6. Simulation

B Offline simulation
In the menu "online"-> "simulation", you will enter the simulation mode of the program running process. Verify
that the "V" is marked before the "simulation" option, compile the program, and enter the simulation mode after
there are no errors.

Online|Debug Tools  Window  Help
B8 Login Alt+F8

Logout Ctrl+F8

Create Boot Application

Download

Online Change

Source Download to Connected Device
Multiple Download...

Reset Warm

Reset Cold

Reset Origin

| Simulation
Security [
Operating Mode r

Assign Server Applications on Download

2-3-7. PLC script function

The PLC script is a text-based control monitor (terminal). This function takes a command with specific
information from the controller, enters it as an input line and sends it to the controller as a string, returns the
relevant string and displays the results in the browsing window. This function is used for diagnosis and debugging.
Double-click the "Device", find "PLC shell" in the right view, and enter the corresponding command in the
command input box below. Enter ? Press Enter to display all commands supported by the controller.

BE > x| B RHRS (1] pevice x
= Fadss = _ T
e A gettasks
=- [ Device (xsLH-24416) L
- B FERES & Task[0]: " ask", Priority=40, OS-Pricrity=59, TaskGroup="IEC-Tasks™
= BzF Tasklll: . Priority=223, OS-Priority=0, TaskGroup="System"
¥ otz Task(2] - icazion®
= Bl pcizg ERSER [raar o) o
= b Taskld]: ", Priority=3§, 0S5- tion™
'L} Application Task[z]: MBTepServerfoutine®, Prioric 05-Prioriny=0, TaskGroup="—--"
m EEER S Task[€] - askGapTask”, Priority=15, OS-Priority=84, TaskGroup="-—-"
I |Task[7]1: chedule”, Priority=S, OS-Priority=94, TaskGroup="System"
. =8y =3, =Sy
[E] PLC_PRG (PRG) B Task[8]: chedException”, Pricrity=10, OS-Pricrity=89, TaskGroup="System™
f |Task[S]: chedProcessorLoad0”, Priority=€4, 0S-Priority=0, TaskGroup="--—-"
: Task[101: CAAEventTask”, Priozity=30, OS-Priozity=€9, TaskGroup="IEC-Tasks"
n
PLCIRE Task[11]: ZxtIncTask®, Priority=1¢, OS-Priority=83, TaskGroump="---"
[ rou_2 (U Task[12]: riority=0, OS-Priority=0, TaskGroup="---"
q PLCHES
- E nmE
= & ManTask
st FIFAni
8] PLC_FRG -
[ HiGH_sPEED_10 (SiEI0) ThiaHRAR: getmulticorsinfa
"3 softMotion General Axis Pocl - haizeitare nros
LU RIS — MultiCore support: [deactivated], process is bound to coze O
~- Number of cores: 1
FHRE
HEEE
preod rto-get
|Current UIC date and time: 2000-01-21T01:41:02,473Z
wE

roc-set

Invalid timestamp given. See required format.

ipaddr

192,166 6.¢€

255.255.255.0
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2-4. XS Studio write a sample flow lamp program

1. Build a new project

\é New Project

= Categories:

Device

-
il
Libraries

=

StandardPr. ..

R R T T R R

X5DH-60A32

XSDH-50A32L

XELH-24A3

¥ELH-24A16L

X5LH-30A32

X5LH-30A32L

XEA330-W

XEA3304

XEA520-W

XSA5204

XSA530-W

XEA5304

XSA550-W

XSA550-L

CODESYS Control Win V3
CODESYS Control RTE V3
CODESYS Control Win V3 x64
CODESYS Control RTE V3 x4
CODESYS HMI

CODESYS SoftMotion Win V3
CODESYS SoftMotion RTE V3
CODESYS SoftMotion Win V3 x64
CODESYS Softmotion RTE V3 xG64

11n e

Language Version

Structured Text (5T) ~| |2.20

Device

Instruction

@ 12x17y (ABMEH AWM. 108FEFED

@ 18873200, 1ER4ERO0

@ 1EEthernet[

@ 1EEEtherCaTd

@ TG R

® TEInsTH4H, ncF16H

® ETEE0, fEER, FEEFAE

® 3ffNodbus RTUE/MEEEMALLE § B REHL. Modbus TCPE/MISEhil.
Ethernet IPZE/HEHHL. TCP/IPHHI UL Rore Uathil

Name: |Uﬂtit|ed1

Location: |G:‘|I

. =

2. Make the program

M FKEFER project - XS Studio

X O RE B IE RE BE BRE IR BEO =&

Vi.1.0

BEEH&E o~ (@ HaE R YA " | B4 | Application [Device: PLCBiE] ~ QB 8 , @R ((E===T |= (=
v X PLC_PRG X |
= BT - L xsﬁm PLC_PRG
= Device (XSLH-24A16 =
?iﬁ Méf{;éﬂ?.s‘\ ) ¢
R oz
= H)rciBg
- =} Application
i) EeiEs
|51 PLc_PRG (PRG)
- # remE
=8 MainTask

: -] pLC_PRG
- [{] HIGH_SPEED_IO (EEIO)
2 SoftMation General Axis Pool
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(@) pevie '[5] PLC_PRG X |
1 PROGRAM PLC_PRG
8 2 VAR
3 switch:BOOL;
4 redlight:BOOL;
5 greenlight:BOOL;
€ yellowlight :BOOL;
7 nored:BOOL;
8 noyellow:BOOL;
S nogreen:BOOL;
10 TON1:TON;
11 TON2:TON;
8 1 IF switch THEN
2 greenlight:=1;
3 switch:=0;
4 END_IF
5 TON1 (IN:=greenlight , PT:=T£#15 , Q=> nogreen, ET=> );
8 € IF nogreen THEN
7 greenlight:=0;
8 redlight:=1;
9 END_IF
10 TON2 (IN:=redlight , PT:=T#1S5 , Q=>nored , ET=> );
B 11 IF nored THEN
12 redlight:=0;
13 yellowlight:=1;
14 END_IF
1s TON3 (IN:=yellowlight , PT:=T#15 , Q=>noyellow , ET=> );
B 1€ IF noyellow THEN
17 switch:=1;
18 yellowlight:=0;
19 END_IF
3. Click “application”-“add object”-“visualization”.
= tnitieds

=[] Device (SLH-24415)
% £ Netwark configuration
= 80 PLC Logic

£

- [2] pLc_PrG (PRG) Copy

= {8 Task Configurati [ Paste
= g MainTask | ¢

. :

J HIGH_SPEED IO (Highss Refactoring »

"3 SoftMation General Axis | [=

Delete

Properties...

ct Alarm Configuration...
Add Folder... Application...
[3° Edit Object

Edit Object With...

Axis Group...
Cam table...

CMC program...

CNC settings...

Data Sources Manager...
DUT...

External File...

Global Variable List...

Collapse Application
% Login

1 Delete application from device

Image Pool...

Interface...

MNetwork Variable List (Receiver)...
Network Variable List (Sender)...
Persistent Variables...

POLL..

POU for implicit checks...

BREiDEES NBGeoROB

Device Information List

Recipe Manager...
Redundancy Configuration...
Symbol Configuration...
Text List...

Machine slot Device

Trace..

Trend Recording Manager...

tRaDas®E

Unit Conversian...

B

Visualization Manager...
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[ vevie | B RSl VisuslizationManager x | &)

BE 4] iEEnE O e 3 nE 8 peEmE N SR

— e EAigE

+ B FEAS [ R Unicode3e R ER [l #E4 Sidi sie
" 8l cizg [ M LminEne mE ==
=0 ;F;:;é‘g HEte R ang

f & BRTRER

* [l rLc_PRG (PRE) HRE EE%E:? fi;p;

- @ E;%EE.E Wit ‘Dehrl_k,ls.ls.o(x-anar%soﬂwaresmmm) ] [7] i R Bl

MainTask [ BT HaERE RS

R = .
; - - Button ~| [ Headline
i O Radiabutton —] J
[ HicH_sPEED IO (EigI0) ) Llﬂ ’Ll

O Radiobutton —

"8 SoftMotion General Axis Pool

S

09 g
o L4

EANEE \ v

[0INDBY HNDEX] RINDEX ;J‘

=

4. Add visual objects, map variables

@ vevce |[3] mCPRG @) Visualzation x

Common Controls

Alarm Manager

Measurement Controls
Lamps/Switches/Bitmaps
Special Controls
Date/Time Controls

ImagePool_sm3

ImagePool_cnc_sm3 I Symbols

SM3_Basic T V|;uD|aloqs

SM3_CNC j SM3_Robotics_Visu
W

4 b
ImageSwitcher
@ @& .
I I ] e R

< > @ E: @ ERLIAR

(8] pcrRe 8] visualization x - B -~ 2 x
' w| VLR - | SRS - AL -
Dmse
| i3 -1
REEW Genleminst_2
b Lamp1

o b t 70
@ o 2
y = Tets
a [ Tooltip

BT X = Statevariables

b s ]

=

= € Application
= [& pLc_PrG

= Background

*

&

Variable that will be displayed by the element

+

+ ) b0 Fion @)

5. Login the device, run.
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> & x| [ peviee |8 A% | #4 VeuslizatorManager ] Visualization X |

1 FEES i
() Device (AN (SLH-24A16)
+ B RS
- Bl rcizg
- = G Application [3fT]
) mEEs
~[E] pLc_pra (PrG)
- 3 ramE
| 5 G§8 MainTask
8 PLC_PRG
A VisualizatiorManager
@) visualization

5 (i HIGH_SPEED_IO (Zi&I0) <
<5 "% SoftMotion General Axis Pool O
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2-5. How to login the device

2-5-1. Login operation steps and requirements

"Login device" means that XS Studio running on a PC establishes communication with XS series controllers to
download user programs, monitor and debug them.

The PC can be directly connected to the XS series controller through network cables. The PLC can also be connected
through a router or hub. In this case, a PC can be connected to multiple XS series controllers, and multiple PCS can also
access the same XS series controller.

The IP addresses of the PC and XS series controllers must be on the same network segment and the gateways are
working properly. Otherwise, XS Studio cannot scan XS series controllers. For example, the factory default IP address
of XSDH is 192.168.6.6, and if the IP address of the PC is 192.168.6.xxx (xxx ranges from 1 to 254, but must not be the
same as the IP address of XSDH), then XS Studio can scan XSDH and connect to it. Perform user program download,
monitoring and debugging. If the IP address of the XSDH and the PC are not in the same network segment, the two
cannot communicate. If the customer knows the IP address of the XSDH, the customer can change the IP address of the
PC to the same network segment as the XSDH and then connect to the XSDH. If you do not know the IP address of the
device, you need to restore the IP address of the XSDH to 192.168.6.6 and change the IP address of the PC to

192.168.6.xxx for connection.

2-5-2. Solution of cannot scan the device

B XS series

(1) Don’t know the IP
Method 1: Power off the PLC, set DIP switch 1 to ON, and power it on again to restore the default IP address to
192.168.6.6.
Method 2: Starting with XS Studio V2.2.0 (PLC firmware version V2.2.0 or later), the device scanning function is
supported different network segments, and the device IP address can be scanned across network segments.
(2) If the IP is confirmed correct but still cannot connect the device, it may be the PLC program crash (the
program has a dead loop or exceeds the load capacity of the PLC), at this time you can set the dip 2 ON (power-on
does not load the user program), and scan the connected device again; If the connection can be scanned, download
an empty program, delete the abnormal program, restore the DIP switch status, and check whether the abnormal
program has an excessively long cycle or the task period is too small.
(3) The IP network segment is modified, but if the PLC gateway is not set at the same time, it will not be
connected. You can directly enter the IP address online as shown in the following figure, and then use the gateway
command in the Device-PLC command to modify the PLC gateway.

Scan Network | Gateway =  Device =

@ .
Gateway .
v| 197.168.192. ¥ |
IP-Address: Press ENTER to set active path
|ocalhost
enter the PLC IP to connect
Portz

1217

(4) If "Filter network scan through target ID" is selected, it is necessary to confirm that the engineering equipment
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model of the upper computer is consistent with the target device, otherwise the device will not be scanned.
(5) If the above steps still fail to connect the device, please contact us and also provide information on the actions
taken before the issue occurred, as well as the status of the RUN and ERR lights.

B XSA series

(1) Confirm that the upper computer engineering equipment is consistent with the target computer equipment.

(2) Connect the monitor and confirm that the IP, subnet mask, and gateway are correct. Confirm whether the IP
addresses of both the PLC and the computer are in the same network segment and whether they can be pinged; If
the IP address is correct but cannot be pinged, it may be a problem with the firewall, and the industrial computer
firewall needs to be closed before connecting

Windows Security
e
‘" Firewall & network protection
= Who and what can access your networks.
{mt Home
U Virus & threat protection Microsoft Defender Firewall is using settings that may make your

device unsafe.
R Account protection

Restore settings
| &) Firewall & network protection

&  App & browser control

Device security B Domain network

e
Device performance & health Firewall is on.

P Q@ Db

Family options
88 Private network

Firewall is off.

Turn on

8 Public network (active)

Firewall is off.

Turn on

If it can be pinged, enter the IP address directly to connect and eliminate subnet mask issues.

(3) If ping is possible and the device cannot be connected even after entering the IP address, there are two possible
options:

(1) The PLC program crashes, delete the D:\ CODESYS \ Application folder (delete user programs), and then
restart the industrial computer.

(2) The device information is lost, and the target ID can be viewed through the RTE configuration interface. The
high 16 bits ID of this series of products is 1707. You can contact technical support for recovery processing.
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Systern Configuration 7 %

Scheduler | File | Target
Disgnostic | Suartup |  Component Mansger |  Application | Logger
Kermel Infomaton
Target Name: DESKTOP DEMVENS . .
T:m_m,” . : g if not start with
Tarpet Type: 01006 R — 1707, the device

Pl St mfo maybe lost

Kamel State LOADED Trettary econdsl 3610
Scheduler State: ACTIVE. 2 IEC tasks scheduied
PLC Load: 1% I

; If there is a program running here

and the device information is
¢ correct, it indicates that the PLC
Lt Sy e is crashing
Tmesamg: (5 Class = ERROA Emoeil (e] ComponenfiD: Oa1
Ermstent. ™ Emor Componiant compiCmpit_Powertiomp NOT kuaded

Note: This step requires an external display for querying, otherwise it cannot be processed.
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3. Network configuration

3-1. Device configuration

Configuration is the first step for users to program PLC, and the functions that the PLC can support can be added
through the "Network Configuration" and "Hardware Configuration" interfaces.

Network configuration: It is the entrance to the configuration device, which can layout the master and slave
station devices through the enable window and the network device connection list, and display them in the
interface of a bus type network topology.

Hardware configuration: Expansion IO modules can be added to medium-sized PLCs.

3-1-1. Network configuration

1. Open the configuration interface

After creating a new XS Studio project, you can open the configuration interface by double clicking on the
"Network Configuration" node in the device tree on the left side of the software.
| Devices = 0 x| E—: Network configuration X
=il Untitleds > Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100 - %
=[] Device (X51H-24A16)
I- % Metwork configuration I
: ; w CPU Frame
=2 PLC Logic
. ?;‘_} Application
m Library Manager
- [5] pLc_PréG PRE)
= .E Task Configuration
= 3% MainTask
. & PLC_PRG
- [{f] HIGH_SPEED_IO {HighSpeeda)
. % SoftMotion General Axis Pool

Double click on the "Network Configuration" node to open the network configuration interface, the list of network
connected devices on the right, and the configuration device information output interface. The network
configuration interface displays the PLC devices currently used by the user project, while the list of network
connected devices displays all the devices supported by the current PLC. The device information output interface
displays the name and related description information of the devices in the current configuration interface.
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Devices -~ I X & Network configuration X - | List of network connected devices

= E Uniitleds | Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100 - % * CANOPEN
= [l Device (¥5LH-24A18) i * ETHERCAT
= ﬁ Metwork configuration kL ETHERNGT
' ETHERNETIP
Fio w EPsiiams Serial Port
=8l PLE Logic
= @ Application
m Library Manager
[5] PLc_PRG (PRG)
= @ Task Configuration
= @ MairTask
B pLc_PRG
" [ HIGH_SPEED_IO (HighSpeedla)
: "% SoftMation General Asis Pool
~
< > Properties | List of network connected devices [
| Configure device information output
Device Information List
Machine slot Device name Describe

Note:

(1) The list of network connected devices defaults to a collapsed state;

(2) By default, the device information list is empty. When selecting a device in the network configuration
interface, the relevant information description of the currently selected device will be dynamically
displayed.

2. Set PLC as master or slave equipment
(1) Enable the master station

Clicking on the PLC device in the network configuration will display the master/slave enable window supported
by the PLC. As shown in the following figure, selecting the checkbox button in the window according to the
application needs can enable the master/slave functions supported by the CPU. Taking XSA330-W model as an
example:

| S}g Netwnr.k-onr.d-"l:guraﬁnn x-'.

Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100 - %
COML(R5232/Rs485)
[] MODBUS Master [] MODEUS Slave [] MODEUS Slave (XINTE) []Free igreement
COMZ (R5232/R5485)
[] MODBUS Master [] MODEUS Slave [] MODEUS Slave (XINJE) [ Free Agreement
EtherNet ([#[1)
[] MadbusTCP Master [] ModbusTCP 5lave (XINJE} []ModbusTCP 3lave (Other)
EtherNet ([H[2)
[] ModbusTCP Master [] ModbusTCP Slave (KINJE) [] ModbusTCP Slawve (Other)

EtherCaT 10
[] EtherCAT Master

EtherCaT 20
[] EtherCAT Master

EtherNet/IF (FO1)
[] EtherNet/IF Master [] EtherNet/IP Slave

EtherNet/IP (FO2)
[] EtherNet/IF Master [] EtherNet/IP Slave

When the master station function of the CPU is enabled, a bus type topology interface will be displayed, and
corresponding device nodes will be generated on the left side. The following figure shows the EtherCAT master
station enabled.
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Devices > 3 x| % Network configuration X
=5 Untitleds >1|: Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100 - %
= [4] pevice (xsaz30-W)
= ﬂi;e Metwork configuration
; @ EtherCAT Frame
= &l PLC Logic
=i} Application
m Library Manager
[£] PL_PrG PrRE)
= @ Task Configuration
-8 EtherCAT Task
R, >
i EtherCAT 1001
i Lﬂ EtherCAT Master_SoftMotion (E
| HIGH_SPEED IO (HighSpeedo)
"2 SoftMotion General Axis Pool

B Disable device
Clicking again on the previously selected device will result in a pop-up asking if you are sure to remove the
current device. Users can choose to confirm or cancel the current disabled operation.
B Mutual exclusion rule
¢ COM port: When making protocol modifications to existing hardware interfaces, a pop-up prompt will
appear. Click OK to replace with the newly added device, and click Cancel to cancel the current
operation;
¢ EtherNet: ModbusTCP Xinje slave and official slave are mutually exclusive, and selecting both will pop
up a box to inquire;
¢ EtherCAT: No mutual exclusion;
¢ CANopen: No mutual exclusion;
+  EtherNet/IP: EtherNet/IP master/slave can be used simultaneously without mutual exclusion.

(2) Add slave station

After enabling a specific master station in the CPU, you can add its corresponding slave devices under the bus.
There are three ways to add slave devices (using EtherCAT bus as an example):

(1) First enable the EtherCAT master function, then select a slave device node from the EtherCAT port node in the
network connection device list, hold down the left mouse button and drag it to the network configuration
interface.

(2) First enable the EtherCAT master function, then double-click a slave device node under the EtherCAT port
node in the network connection device list.

(3) Double click a slave device node directly under the "EtherCAT Port" node in the network device list to add it.
This method will default to enabling specific master station functions within the CPU.

If the added slave is an EtherCAT remote IO device, the IO module behind the slave needs to be configured. You
can double-click the device to enter the "EtherCAT frame" interface for configuration. The network configuration
interface after adding a slave station is shown below:

&5 Network configuration X - | List of network connected devices
| Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100 - % || ;IE7 CANOPEN

-7 Freguency Converter

~7 Remotelo

i.f] LC3-AP ETHERCAT ADAPTER Z.1.1

Eﬂ LC3-AP ETHERCAT ADAPTER 3.1.1

Eﬂ LFC3-AP ETHERCAT ADAPTER. 1.0.0.0

ServoDrive

Eﬂ XINJE-DS5C EtherCAT({CoE) Drive Rev2.0v3.7.30
Eﬂ KINJEDSS5C EtherCAT(CoE) Drive Rev4,0 v3.7.70
[#] XINJE-DSSC EtherCAT(CoE) Drive Rev5.0 v3.7.91
Ei XINJE-DS5C1 EtherCAT(CoE) Drive Rev3.0 v3.7.42
Ei XINJE-DS5C1 EtherCAT(CoE) Drive Rev4.0 v3.7.70
Ei XINJEDS5C1 EtherCAT{CoE) Drive Rev5.0 v3.7.91
LC3 AP XINJE_D [#-[77 StepDrive

55C CoE +--= EtherCAT 20

Drive e} ETHERMET

Rev4.0 * ETHERMETIP

* Serial Port

EtherCAT 1

Axis
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(3) View basic device information

After selecting the device in the network configuration interface, you can view the basic information
corresponding to the device in the device information list in the "Configuration Device Information Output" box.
ﬁ Hetwo rkonrr-ﬁ;;ural.fn;n x

Refresh Copy Paste Delete Revoke Fedo Enlarge Reduce 100 - %
EtherCAT
LC3 AP
; Cmﬁgwe device information output N
Device Information List
Machine slot Device name Describe
o |iczap EtherCAT Slave imported from Slave XML: XINJE-LC3-AP-Rev3.2.3.xml Device: LC3-AP ETHERCAT ADAPTER 3.2.3

(4) Open the editing interface

Right click on the slave device in the network configuration interface, and enter the parameter configuration
interface of the device through the "Open Editing Interface” menu item. Taking EtherCAT as an example, as
shown in the figure:

& Network configuration X | %] LCZAP

Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100 - | General Address Additional

AutoIncaddress o =
Process Data
| EtherCAT address 1001 3

EthercAT ™

[ expertsettings
[ optional
Startup Parameters
| Distributed Clock
Log
EtherCAT I/O Mapping

EtherCAT IEC Objects

EtherCAT |s=

Information

Lc3 AP

TiJ Delete
Copy Cir+C
Paste Ctrl +V
Revoke Ctrl +Z
Redo Ctrl+¥

Open the editing interface
Insert EtherCAT Device

Note:

(1) Double clicking on the EtherCAT or CANopen device icon in the network configuration interface will redirect
you to the hardware configuration interface corresponding to the device module. Clicking on other device icons
will redirect you to the module parameter configuration interface;

(2) Double click on the expansion module or IO module behind the slave station to open the module configuration
interface.
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(5) Insert device

Right click on the slave device in the network configuration, and the "Insert XX Device" menu item can open the
Insert Device pop-up to add a slave device. Taking the insertion of EtherCAT devices as an example, as shown in
the following figure:

& MNetwork configuration X | %] LC3 AP |

Refresh Copy FPaste Delete Revoke FRedo Enlarge Reduce 100 - %

EtherCAT

L3 AP

Ti] Delete

Copy Ctrl+ C
Paste Ctrl+V
Revoke Ctrl+Z
Redo Ctrl+Y
Open the editing interface
| Insert EtherCAT Device |

The configuration device can be operated by copying, pasting, deleting, etc. Please refer to the basic operation
instructions for configuration for specific details.

(6) Device information list

The device information list is opened through the "Configuration Device Information view" under the "View"
menu bar in the software. The device information list displays the basic information of the configured device,
mainly including the slot number, device name, and corresponding information description. If the device
information list is hidden, you need to manually click to open the list interface.

Configure device information output

Device Information List

Machine slot Device name Describe

i) LC3 AP EtherCAT Slave imported from Slave XML: XIMJE-LC3-AP-Rev3.2.3.xml Device: LC3-AP ETHERCAT ADAPTER 3.2.3LC3-AP ETHE
1 XLE4APT3 P H 4 BBl (=EE3) BEFEE, S9ER0.1°CH0.01°C, BREEPID BREHIEs, HEaEEDC24Y;

2 XL_E2WT AIEE— BEOEESIENEERRES, HEERDC24v

BEISENERR (4E: BHEESH2 RIS

¢ Machine slot
The corresponding device slot in the hardware configuration, whether it is a module on the main frame CPU or a
module behind the communication slave station, starts with slot number 1. Among them, the communication slave
body slot number in the hardware configuration interface defaults to 0. The first slot 1 in the main frame CPU
corresponds to the left expansion module, the second slot 1 corresponds to the middle expansion module, and the
third slot 1 corresponds to the first right expansion module. As shown in the following figure:

wa
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Il ﬂ Hardware configuration X
CPU Frame - Refresh Copy Paste Delete Revoke FRedo Enlarge Reduce 100 %

ED BD right expansion module

€
| Configure device information output
Device Information List

Machine slot Device name Describe
A XD NESED 1 - RS232 =RS485 &AL
XD NE BD FEED BEEAEE, X-NET imEES0, HED A BfERS485EHT B

]
1 |xDEEBADV |SEEEHESERE (GE: BEEESH22RLLESSIRE)

¢ Device name
Consistent with the device name shown in the device tree on the left side of the software.
¢ Describe
The basic description of the equipment, including its basic working indicators and functions.

B Basic operation of configuration

The basic operations of configuring equipment include the functions of refreshing, copying, pasting, deleting,
revoking, restoring, zoom in, and zoom out the equipment:

Refresh Copy Paste Delete Rewvoke Redoc Enlarge Reduce 100 - %

¢  Refresh
Click the refresh button. If there is an empty slot between two right expansion modules in the hardware
configuration interface or CPU rack interface, the module on the right side of the empty slot can be moved left to
replace the empty slot after refreshing.
Add devices with description files such as XML, EDS, DCEF, etc., and update them in the list of network
connected devices after refreshing.

¢ Copy
After clicking on the newly added device, click on the corresponding device icon with the mouse, and the device
will be highlighted. Click "Copy" to copy the corresponding device. The copy button is not available when the
corresponding device icon is not clicked. Support shortcut keys Ctrl+C for copying operations.

¢ Paste
Click copy on the added device to paste it. The paste button is not available without copying. Support shortcut
keys Ctrl+V for pasting operations.

¢+ Delete
After selecting the device, you can click "Delete" to delete the corresponding device. In the unselected state, the
delete button is not available. Support the shortcut key Del for deletion operations.

¢+ Revoke
The previous step in the interface configuration can be undone, and it can be undone multiple times in a row.
Support shortcut keys Ctrl+Z for undo operations.

¢+ Redo
For revoked content, clicking "Redo" will restore you to the interface before the previous revocation. When there
is no undo operation, the redo button is not available. Support shortcut keys Ctrl+Y for recovery operations.

¢ Zoom in/out
The interface scaling ratio can be set by zooming in/out the dropdown menu, and the shortcut key Ctrl+mouse can
also be used to zoom in or out of the current interface.
As shown in the following figure:
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& Hardware mn-ﬁguraﬁm |

E CPU Frame ~ Refresh Copy Paste Delete Revoke Redo Enlarge Reduce ‘}.’:

B YR |-_m-1 sasieey

_ tl .......... . .ml

Note:

(1) The operations of copying, pasting, deleting, revoking, and restoring devices are only applicable to 10
modules in the hardware configuration EtherCAT rack and CPU rack interfaces, disabled in the CANOpen rack
interface, and only applicable to slave devices in the network configuration interface;

(2) If copying, pasting, or deleting slave devices in the network configuration interface, subsequent modules will
also be operated accordingly;

(3) Import device files: Support importing the required device files through the "Tools" and "Device repository"
menu items in the software menu bar, and can import device description files of types such as XML, EDS, DCF,
etc.

3-1-2. Hardware configuration

Hardware configuration introduces the concepts of racks and slots in actual device configuration to simulate
modular configuration of on-site devices. The hardware configuration is mainly aimed at the IO modules of PLC
series products.
In terms of configuration process, if adding a remote 10 module, the communication module configuration should
be completed in the network configuration before configuring the IO module in the hardware configuration.

1. Hardware configuration interface
At present, bus type devices EtherCAT and CANopen have corresponding hardware configuration interfaces.

=[] Device (x5LH-30432)
= ﬁ Metwork configuration
m CANOpen Frame
w EtherCAT Frame
m CPU Frame
There are two ways to access the hardware éonﬁguration interface:

(1) Double click on a bus node under the network configuration node in the device tree;
(2) Double click on a device in th@ __network configuration interface.

Devices * 0 X w Hardware conﬁgurahon g; Metwork configuration X |
= __;ﬂ Lintitled >1|: Refresh Copy Paste Delete Rewvoke FRedo Enlarge Reduce 100 - %
=[] Device (¥5LH-30A32)
=) Qa Metwork configuration
e
48 EtherCAT Frame
{8 cpu Frame
= B pLC Logic
=} Application
: m Library Manager
~[] pLe_PrG PRE)
= @ Task Configuration
58 EtherCAT Task
= @ MainTask
: 8 pLC_PRG
= Lﬂ CANbus (CANbus) S
i = Iﬂ CANopen_Manager (CAMopen_Manager Slave
" (i vH5CAN_Slave (VHSCAN_Slave) i
[ EthercAT Master_SoftMotion (EtherCAT Mas
& softMotion General Axis Pool
"% Local High Speed IO

Method 1

CANOpen

Method 2

EtherCAT
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ARM series controllers have a default "CPU frame" bus configuration node (not supported by X86 series
controllers). Double click on the "CPU frame" in the left device tree to enter the local module configuration
interface, and the "I/O module list" will be displayed on the right side of the software. Taking the XSLH-30A32

model as an example, as shown in the following figure:
Devices ~ 0 X | FIMMammnﬁquraﬁm X& _Ngfw;rkgnﬁ.gu_raﬁon |
=5 Untitledt *||° cpUFrame v Refresh Copy Paste Delete Revoke FRedo Enlarge Reduce 100 - %
= [ Device (SLH-30A32)
= ﬁ Network configuration

- canopen Frame

; w EtherCAT Frame

|

=&l pLC Logic

=} Application

: i m Library Manager -'I 1 B

~[E] pLc_PRG (PRO)
- Task Configuration
& EthercaT_Task
= @ MainTask
: 5 pLc_PRG
- m CAMbus (CANbus)
= [I‘] CAMopen_Manager {CANopen_Manager,
: “({J VH5CAN_Slave (VHSCAN_Slave)
@ EtherCAT Master_SoftMotion (EtherCAT Ma:
= g‘] Right_Expansion_Module (ExtModuleMaster)
S K E32X (RUK-E3X)
[ XL_K_E4AD (XL/KE4AD)
[ ¥L_K_E4PT3_P_H (XL/K_E4PT3_P_H)
[ %L_K_ESAD_V_S (XL/K-ESAD-Y-5)
— LH Left_Expansion_Module (ExtModuleMasterLe
[ % _NES_ED (1l NES-ED)

Notef
(1) The XSDH series supports adding 1 ED and 1 BD, as well as 16 right expansion modules;
(2) The XSLH series supports adding 1 ED and 16 right expansion modules.

2. Bus switching
There are two ways to switch between hardware configuration buses.
(1) Double click on a bus node under the "Network Configuration" node in the device tree on the left side of the
software to enter the corresponding configuration interface;
(2) Select other bus types in the dropdown menu on the current hardware configuration interface to switch.
Bevices SUENR]| B nNewokconigraton ] Devie {8 Hardware conguration X
=5 Untited1 =l

=[] Device (xsLH-30432)

= -dz Network configuration

r|[Refresh  Copy Paste Delete Revoke Rede Enlarge Reduce 100 - %

Method 2

w CANOpen Frame
m EtherCAT Frame Method 1
i w CPU Frame ED
= 2l PLC Logic
- =i} Application

m Library Manager

2] rLc_rrG (RE)

- @ Task Configuration
5% EtherCAT Task
- @ MainTask

: & PLC_PRG
; I'T‘i EtherCAT_Master_SoftMotion (EtherCAT Mas |

3. Add module
There are three ways to add 10 modules.
(1) Double click the bus slave station to open an empty slot on the rack, and double-click a specific module in the
pop-up "Insert Remote 10 Module" to add it;
(2) In the "Input/Output Module List" in the right view, select a device node, hold down the left mouse button, and
drag it onto an empty slot;
(3) To add an 10 module from the back of the station, you need to select a device and double-click a device in the
"I/O Module List" on the right side of the view to automatically add the devices to the empty slots on the rack in
order. If a certain empty slot is selected, it will be added to that empty slot. To add an IO module to the CPU rack
interface, there is no need to select the main body before adding it. Simply double-click on it.

As shown in the following figure:
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< Hy Network configuration /' ff Hardware configuration x -_’@g‘w_ﬂ_wmm
5

EtherCAT = Refresh Copy Paste Delete Revoke Redc Enlarge Reduce 100 - %

Digital Input Module
Digital Outnput Module
Digital IO Module
Analog Input Module
Analog Output Module
Analog 10 Module
Temperature Module
Weighing Module
Spedial Module

4. Drag module
By selecting a module and holding down the left mouse button, drag the module to the target slot position and
release the mouse. The drag operation includes exchanging positions between two modules or dragging a module
into an empty slot, but does not support the drag operation of modules between two expansion racks.

3-1-3. Device tree operations

1. Xinje axis 402

EtherCAT servo supported adding xinje axis 402.

! X1 AL_E16Y (XIMIE_18Y) ||
= [ ¥INJE_DSSC1 CoE_Drive_Revs 0 (XINJEDS5C1 :

; “HEP Axis (Axis) & Cut
= [ canbus (CANbus) Copy
i [ caNopen_Manager (CANopen_Manager) & FPaste
" SoftMotion General Axis Pool ¥ Delete
- % Local High Speed 10 Risctong X device iﬂftmaﬁm output
nformation List
i e slot Device name LT
| Add Object XINJE DS5C] ..
D) Add Folder...
Disable Device
Update Device..,
[T Edit Object
Edit Object With...

Edit 1O mapping
Impeort mappings from C5V...
Export mappings to C5V..

| Add Xinjie 402 Axis
Add SoftMotion CiA402 Axis

Xinje axis 402 supports Homing interface configuration.
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3-1-4. Configuration editing error localization

Configuration equipment has established some configuration rules and error detection mechanisms. For example,
in network configuration, the station numbers of two MODBUS devices are the same, or the IP addresses of TCP
devices are the same; The slave device on the expansion rack in the hardware configuration device is not
connected to an IO module; The number of non disabled axes mounted on EtherCAT exceeding the supported
range can cause configuration compilation errors.
When compiling a project, if there is a configuration error, it will be displayed in the XS Studio message output
box. Double clicking on the error list can automatically locate the corresponding configuration interface.
CHE RHHE 0B, 0RES | o
&z - o1 o ores e opiE | X ¥
jEt
——- FF 45 ¥4 i FI 38 - Device. Application
fiagasik, .
O MiEEE R REE—TER
FERE - 1ER 0 BE

3-2. MODBUS communication

XS Studio supports Modbus protocol communication in both master and slave formats.

Main station form: When the programmable controller is used as the main station equipment, it can communicate
with other slave devices using the Modbus protocol; Exchange data with other devices. Example: The Xinje XS
series PLC can control the frequency converter through communication.

Slave form: When a programmable controller is used as a slave device, it can only respond to the requirements of
other master stations.

The concept of master-slave: In the RS485 network, there can be one master-slave at a certain time (as shown in
the figure below), where the master station can perform read and write operations on any of the slave stations, and
data exchange between the slave stations cannot be directly carried out. The master station needs to write
communication programs to read and write one of the slave stations, and the slave stations do not need to write
communication programs. They only need to respond to the read and write operations of the master station.
(Wiring method: All 485+ connected together, all 485- connected together).

z.-"-'-'_\-\-"\_\
f master/'L
e ™ ~
- % | ™
(davel ) : [ stave3 |
R \e
M | .
I

In the RS232 network (as shown below), only one-on-one communication is allowed, and there is only one master
and one slave at a certain time.

g o

> ™,

-l\master "u Sla‘r'y
g m e N

45



The reason why there are dashed arrows in the figure (including in RS485 networks) is because theoretically, in
two networks, as long as each PLC does not send data, any PLC in the network can be used as the master station,
and the other PLCs can be used as the slave stations; However, due to the lack of a unified clock reference
between multiple PLCs, it is easy for multiple PLCs to send data at the same time, which can lead to
communication conflicts and failures. Therefore, it is not recommended to use this method.

3-2-1. MODBUS master station configuration

1. Enable and add master station
Clicking on the PLC device in the network configuration will display the enabling window for the master/slave
stations supported within the PLC. As shown in the following figure: Click the checkbox button in the window to
enable the master/slave functions supported by the CPU, and then click "MODBUS" from the "Network
Connection Device List" on the right side of the view to add the slave to the network diagram.
: g, Network configuration X- w Hardware configuration |
| Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100 %

COMI RS 252)

] MODEUS Master [] MODBUS Slawve (XINJE) [] MODEUS 5lave (Other) [] Free Lzreemer
COMZ (R3485)
MODBUS Master [] MODBUS 51awve (XINJE) [] MODEUS Slawve (Other) [ Free Agreemer
EtherNet
[] ModbusTCF Mazter [ MadbusTCP Slave (XINJE} [] MadbusTCP Slave (Uther)
CANOpen
Cil0pen Master [ CalBus
EthexCAT
LC3 AP [#] EtherCAT Master
XL E32V EtherNet/IP
XL_E4PT [] EtherNet/IF Master [[] EtherNet/IP Slave
3PH

KL_E4AL.. -Al._l:lm‘ mml:

At this point, the Modbus configuration corresponding device tree will appear in the left side view of the interface,
as shown in the following figure:

= ] |Device (¥sLH-30432)
= 5; MNetwork configuration
- @ CAMOpen Frame
: w EtherCAT Frame
@ CPU Frame
+-E PLC Logic
+ (_Tj EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion)
= canbus (CaNbus)
- I_ﬁ CAMopen_Manager (CAMopen_Manager)
=[] Modbus_COM (Modbus COM)
: . |:ﬂ Modbus_Master COM_Port (Modbus Master, COM Part)
= [#] Modbus_COM_1 (Modbus COM)
- |I'I Modbus_Master_ COM_Port_1 (Modbus Master, COM Port)
: -"& SoftMotion General Axis Pool
2 Local High Speed IQ

2. Master station communication configuration
When using PLC as the Modbus master station, double-click on the "Modbus COM" node in the left device tree to
open the Modbus communication configuration interface. The relevant configuration interface is as follows:
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ﬁ Netwnrkconﬁguratinn @ Hardware configuration ,‘, Mndbus_Master_COM_Port @ Modbus_COM X

General Serial Port Configuration

COM port 1 =
SerialPort Parameters L -

Baud rate 19600 ~
Status

Parity EVEN w

Informatian Data bits
Stop bits 1

COM port The physical connection of the main station is selected as either serial port O or serial port 1
Baud rate Rate during communication
Parity Verification method for communication frames
Data bits The actual data bits contained in the communication frame
Stop bits Representing the last bit of a single packet during communication

Double click on the main station device in the device tree to open the Modbus main station communication
parameter configuration window. The configuration interface is shown in the figure:

% % N_etw.nrk cu:_:nﬁguration [ w Hﬁrdm'a_ure configuration ﬁi Modbus_Master COM_Port X Lﬁ Modbus_COI’ﬂ
General Modbus RTUSASCIT l I B “s
ModbusGenericSerialMaster If0 Transmission mode ® RTU () AscH
Mapping = —
ModbusGenericSerialMaster IEC Besganse tmea it () |1DDU |
Objects Time between frames (ms) |10 !
Status

[] Auto-restart communicatian

Information

Transmission mode | Choose RTU or ASCII code

Response timeout | The time interval between the master station and the slave station for response. If there is

(ms) no response from the slave station during this period, the master station will request the
next slave station. At this point, the input value will be considered as the default value for
each slave station. On the slave configuration page, each slave can be individually set with
an appropriate time interval

Time between The time interval between the main station receiving the previous response data frame and

frames (ms) the next request data frame. This parameter can be used to adjust the data exchange rate

At this point, the configuration of the master station is complete. Next, it is necessary to configure the slave
stations connected to the master station accordingly.

After the master station configuration is completed, double-click the MODBUS (Modbus Slave, COM Port) node

to open the slave station configuration interface, as shown in the figure: -

Devices * o X %; Metwork configuration w Hardware Lu_nﬁgurat_iun \__[j Mudhus_SIave_COM__Pt_:rt_l y ._ﬂ Modbus_Slave_COM_Port X

=3 Unbteds -
i ﬁ Device ((SLH-30432) General Modbus RTUFASCIT

7B Netimork cnigur i Modbus Slave Channel | Slave address [1.247] |:|
w CANCpen Frame
w EtherCAT Frame e Response timeout [ms] 1000
w CPU Frame .
+ 2]l PLE Logic ModbusGenericSerialSlave IEC
* lﬁ EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion) Dakels
= (@) cANbus (CAMbus) Status
G I_-ﬂ CANopen_Manager (CANopen_Manager)
= [ Modbus_COM_1 (Modbus COM) Information
= [ Modbus_Master_COM_Port_t (Modbus Master, COM Port)
{E Modbus_Slave_COM_Port_1 {Madbus Slave, COM Port)
= [ Modbus_COM (Modbus COM)
= ,_-lj Modbus_Master_COM_Port (Modbus Master, COM Port)
|2l Modbus_Slave_COM_Port (Modbus Slave, COMPort) |
" SoftMotion General Axis Pool
2 Local High Speed 10

Slave address: Set the slave address, valid from 1 to 247.
Response timeout: Set the response timeout time for the slave station. If the slave station has not responded to the
master station after this time, the master station considers that the slave station has a communication failure.

MODBUS
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Set the communication channel of the slave station as shown in the figure. In this setting option, users can
customize the Modbus communication channel of the slave station, but it must match the actual slave station
hardware. After clicking "Add Channel", the system will automatically pop up the Modbus Channel dialog box.
Users can directly select access type, address offset, data length, and communication cycle time.

General ‘ Mame AccessType  Trigger  READ Offset  Lemgth  ErorHandling  WRITEOffset  Length  Comment
Modbus Slave Channe\l Modbus Channel X
Modhus Slave Init Channel
| ModbusGenericSerialSiave IEC FETE
Objects T
1 Accesstype | Read Holding Registers (Function Code 3) ~
Stati
atus e [eydie <] Cycle time (ms)
Information Comment | ‘
READ Register
offset [ox0000 “]
Error handling ;‘KEEDLESIV‘EME ¥
WRITE Register
Offset 0x0000
Length 1
[ g
‘ Move Up Move Down | 2dd Channel... |

After successfully adding the channel, as shown in the following figure:

/B

Metwork configuration

[l Herdware configuration  |'f]  Madbus_Slave_COM_Port_1

"] Modbus_Slave_COM_Port x|

General

Mame Access Type Trigger

Modbus Slave Channel

0 Channel 0 Read Holding Registers (Function Code 03) Cydic, t#100ms 160000

Maodbus Slave Init

| ModbusGenericSerialslave /0
Mapping

ModbusGenericSerialSlave IEC
Objects

Status

Information

READ Offset

Length
1

Errer Handling

WRITE

Keep last value

Here, users need to set "keep updating variables" according to their actual needs. They can select Enable 1 or
Enable 2 from the dropdown menu. As shown in the following figure:

M Bebikanboaiio

[fp Herdwars configuration

| ] Modous_Slave COM_Port 1 ' [ Modbus_Slave_COM_Port x|

General Find

Filter Show all + = Add FB for 1O Channel,.. = Gotolnstance

Modbus Slave Channel Variable
| i %

Modbus Slave Init
ModbusGenericSerialSlave IO
Mapping

ModbusGenericSerialSlave IEC
| Objects

Status

Information

Channel
Channel 0

Mapping Address

SIWS2

Type Unit
ARRAY [0..0] OF WORD

Description

Read Holding Registers

Reset Mapping

Always updatevariabld

Use parent device setting =

{Use parent device setting

}Wd&mmmut

Device Information List
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3-2-2. MODBUS slave station configuration

Slave devices can be enabled through the enable window in the network configuration interface. The left view will
generate corresponding slave device nodes, as shown in the following figure:

~ & % | ' Network configuration X [{ffi Hardware configuration

=) Untitedt ~||: Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100 %
= [ Device (XSLH-30432)
=5 Network configuration

S coml (RS232)
8 AT Fese [] HODEUS Master [] MODBUS Slave (XINJE) MODBUS Slave (Other) | []Free Agreement
ile cruFrame CONZ (RS4B5)
*+ 2 P Logic [] HODEUS Master [] MODBUS S1ave (XINTE) MODBUS Slave (Other) | []Fres Agreement
# [ EtherCAT_Master_SoftMotion (EtherCAT Master SoftMation)
= [0 canbus (CANbus) Etherlet
[ cANopen_Manager (CANopen_ Maniager) [ ModbusTCP Master [ ModbusTCP Slave (KINJE} []ModbusICP Slave(Other)
= [t Modbus_COM_1 (Modbus COM) Callopen
[ Modbus_Serial_Device_1 {Modbus Serial Device) CAfiomen Master O caiBus
={{ Modbus_COM (Modbus COM)
[l Modbus_Serial_Device (Modbus Serial Device) EthezCAT

& SoftMotion General Axis Pool

EtherCAT Master
"2 Local High Speed 10

EtherlNet/IF
[ EtherMet/TP Master [ EtherNet/TP Slave

-J‘L = HMU

After adding the slave device, double-click MODBUS_COM_1(Modbus COM) node to open the configuration
interface and can switch to the Modbus slave communication configuration interface. As shown in the following
figure:

Devices * o x ,-% Nemgrkmnﬁguraﬁon w Hardware cqnﬁ_g_ural_]‘qn |_'ﬁ Modbus_COM_1 X |
=3 Lnitedl -
= [ﬁ Device (XSLH-30A32) General Serial Port Configuration
=88 Network configuration B i COM port 2 B I

SerialPort Parameters
: m CANCpen Frame

Baud rate
i w EtherCAT Frame 0D i
H Status
i cru Frame | Parity EVEN o)
+-E PLC Logic Information Data bits l:l
& !ﬂ EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion] |

= [ canbus (CANbus) - _ Stop bits
i I_ﬁ CAMopen_Manager (CANopen_Manager)
= ﬂ Modbus_COM_1 (Modbus COM) |
|4 Modbus_Serial_Device_1 (Modbus Serial Device)
= [T Modbus_COM (Modbus COM)
: [ﬁ Modbus_Serial_Device {Modbus Serial Device)
"3 SoftMotion General Axis Paol
"3 Local High Speed 10

COM port The serial port number selected by the master station in the network configuration
Baud rate Rate during communication
Parity Verification method for communication frames
Data bits The actual data bits contained in the communication frame
Stop bits Representing the last bit of a single packet during communication

Click the node “Modbus_Serial Device(Modbus Serial Device)” in the device tree to open Modbus Slave
communication data configuration interface. As shown in the following figure:

[kw - o x B Netwark configuration w Hardware configuration I ‘_[i Modbus_COM_1 Z [_ﬂ Modbus_Serial Device 1 ¥ |
=15 Uhnptieds = |
= [ Device (51H-30432) ] General - R
=& Network configuration | =
m CANOpen Frame Modbus Serial Device [/O Mapping [ watchdag 500 :
E E:.:Lf:;?ame . Modbus Serial Device IEC Objects Holding registers 0 2] [ writeable
* !é[' e oo Status Inputregisters 10 2| (oaqw)
+ [T EtherCAT_Master_SoftMotion (EtherCAT Master SoftMation) | 2
=[] canbus (CaNbus) Information [ Discrete Bit Areas
I'fﬁ CANopen_Manager {CANopen_Manager) Coils o = | (e
= [ Modbus_COM_1 (Modbus COM)
Ii_ﬂ Modbus_Serial_Device_1 {Modbus Serial Device) I Discrete Inputs o = | (260

=43 Modbus_COM {Modbus COM)
7 Modbus_Serial_Device (Modbus Serial Device)
" softMation General Asis Pool StartAddresses
"3 Lotal High Speed 10

Coils ul =
Discreteinputs ] 3
Holding register 0 =
Input register ] =

Switch to "Modbus Serial Device I/O Mapping" in this window, and the user needs to set "Bus Loop Options" and
"Always Update Variables" according to actual needs, as shown in the following figure:
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General | Find Filter Show all ~ b Add FB for |0 Channel... ‘= Go to Instance

Modbus Serial Device [/ Mapping | "1 2E1e Mapping  Channel Address  Type Unit  Description
] HoldngRegisters  %IWS2  ARRAY [0..9] OF WORD

Madbus Serial Device IEC Objects || * " InputRegisters  %QW20  ARRAY [0..9] OF WORD

Status

Information

| ‘ Reset Mapping Always updatevamables |Enabled 2 (always in bus cyde task)

‘-'® = Create naw variable ‘® =Mapto existing variable

Bus Cyde Options
Bus cycle task |Use parentbus cyde setting

3-2-3. MODBUS RTU (XINIJE) slave setting

1. Double click on the "Network Configuration" node from the left device tree to open the network
configuration interface. Enable the Modbus slave (XINJE) device through the enable window, and a
"Modbus Serial.Com1" node will be generated in the left device tree. As shown in the following figure

| Devices v 8 x| § Networkconfiguration x [ Hardware configuration

= ) Untitied't ~||: Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100 A
1 Device (xsLH-30A3:

= B9 Network configuration

E CANGoen Frame COML(R5232)
g EthercaT Frame [[] MODBUS Master [[] MODBUS Slave (Other) [[]Free Azreement
-l cPUFrame COM2 (R5485)
+ E PLC Logic | [] HODBUS Master [] MODBUS Slave (KINJE) [ ] MODBUS Slaws(Othsr)  []Fres Agresment
+ [ EtherCAT Master_SoftMotion (EtherCAT Master SoftMotion)
= [ caMbus (CANbus) Etherlet
7] CANopen_Manager (CAlopen_Manager [ ModbusTCF Haster [ ModbusTCE Slave (XINTE) [ ModbusTCE Slave (Other)
7 Modbus_Serial_Com1 (XINJE Modbus COM) Fnen
"2 SoftMotion General Axis Pool AR CTehnses
" Local High Speed 1D
EtherCAT

EtherCAT Master

EtherNet/IP
[] EtherNet/IP Master [[] EtherNet/IP Slave

-AL_E‘N HMI:

2. Double click on the "Modbus Serial. Com1" node in the left device tree to open the Modbus parameter
configuration interface. Relevant serial port parameters can be set according to actual needs. The default situation
is shown in the following figure:

Devices - 0 X | g‘; Network conﬁéurahnn 3 w Hardware mnﬁﬁuraﬁon P [_Ti Modbus_Serial_Com1
=0 Lhiited: = | | Modbus com P ter Setti Serial port configuration
= [ Device (SLH-30432) odbus Com Parameter Setting
=8 Network configuration T ] =

: Modbus COM I/0 Mapping Baud rate 19200 bt Station[1..247] 1 =
{8 canapen Frame |

2 w EtherCAT Frame

Madbus COM IEC Objects Databits 2 2| Mode: RTU
: w CPU Frame
+ (10 pLC Logic Status Parity Even v
* Iﬂ EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion) || | ;
= [ cANbus (CANbus) Information Stopbits |1 12

tﬁ CAMopen_Manager (CANopen_Manager)
:| [ Modbus_Serial_Com1 (XINJE Modbus COM) |
i+ & SoftMotion General Axis Pool
" Local High Speed 10

B The configuration parameters of the Modbus slave station are as follows:

COM port The serial port number selected by the master station in the network configuration

Baud rate Rate during communication
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Data bits The actual data bits contained in the communication frame, when the mode is selected as RTU
and the mode data is 8 bits

Parity Verification method for communication frames

Stop bits Representing the last bit of a single packet during communication
Mode RTU
Station The station number of this device, ranging from 1 to 247

B When using a PLC as a Modbus RTU (XINJE) slave device, the address range that can be accessed
by the master device is defined as follows:

¢  All the coils (function code 0x01, 0x02, 0x05, 0xOF). The read-write address is: %MB0-%MB65534;
¢ All the registers (function code 0x03, 0x04, 0x06, 0x10). The read-write address
is: %eMW40000-%MW105534.

3. Application example
Here, XS Studio software serves as a slave station and uses third-party debugging tool Modbus Poll as the master
station to establish connections and perform serial communication, enabling the reception or transmission of
register or coil data.
(1) Declare two variables in the "PLC-PRG" editor to receive and send register or coil data, respectively. As

shown in the following figure:

e ~ 2 x| & FEEs  [E] rerre x| [ Devie
=5 mODBUSRTU b 1) ;

2 tﬁg‘;;ﬁfﬂm’ T =) 5 et Pt =] mE  EE B
= Z52A75

i crumze
- Bl pLe B
= £} Application
0 EEEs
-[E] pLC_PRG (PRE)
- amE
= @ MainTask
& pLC PRG
i ﬁ Modbus_Serial_Com1 {(Modbus M35}
- SoftMotion General Axis Pool

- & o

# VAR newVar %MB0 ARRAY[1..10] OF bool
# VAR newvarl 2440000 ARRAY[L..10] OF WORD

(2) Establish a connection with the XSLH-30A32 device and log in to run it. As shown in the following figure:

BE v 2 x| ‘B FEREs  [E] PLCPRE x| [ Devie |
-5 reman -
= [T Device [EEEsf (XSLH-30A32) = e EEE ik =2
T ﬁ; PEsES = @ newVar ARRAY [1..10] OF BOOL %MB0
R ooz @ newvar[1] BOOL %MBD
-l PLC 8 # nevivar(2] BOOL *%MB1
= I_;; Application [={T] & newvar(3] BOOL %MB2
i m EEEE @ newVar[4] BOOL .MB3
: %-I_ PLC_PRE (PRE) @ newVar[5] BOOL “%LMB4
- B8 AEmE @ newvarls] BOOL % MBS
_ & MainTask @ newvar[7] BOOL %MB6
" @ e @ newvar[g] BOOL YMB7
[ Modbus_Serial_Com1 (Modbus & nevar[] ot 5, MBS
= SoftMotion General Axis Pool & nevvar[10] BOOL y s MBE
3 Fifo = @ newvarl ARRAY [1..10] OF WORD YMW41000
# newvari[i] WORD 0 %MB80000
@ newvarl[2] WORD 0 %MB80002
@ newvarl[3] WORD 0 %MB80004
@ newvarl[4] WORD 0 %:MBB0006
@ newvarl[s] WORD 0 %:MB80008
@ newvari[s] WORD 0 %MB80010
@ newvarl[7] WORD 0 %MB80012
@ newvari[s] WORD 0 %5MB80014
# newvar1[s] WORD 0 %MB80016
@ nevivar1[10] WORD 0 %MB80018

(3) Configure the relevant parameters of Modbus Poll to be consistent with the serial port configuration
information of the slave station, otherwise the connection cannot be successfully established. As shown in the
following figure:
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BOmE

Modbus B #1E
oS Connection Setup % | % ved
Modbus COMYRAT B 19200 #8247 | s e ile id\t Connection Sa'tfp Functions  Display
z Seral Port R DEEE X[M - & 1 [0506151
Modbus COMECT 8 FiES 8 I st AT | Serial Por | s
s 13 Serial Settings Mbpalll
brvod wafy:  iREES ; D Er =0 D=1 F—03 SR =
USB Serial Part (COM3) | Mode Tx=0Er=0:1D=1:F=03 SR = 1000ms
= : = s No connection
== Bt | = 19200Baud v [ Custom Baud Rate ®rU Osscr
= g Name 00000
By [0 Jona : :
Frr— i, Delay Between Pols 2 0
E = 20 [ms] 3 =
Remote Modbus Server 4| 0
IP Address or Node Name 5 0
192.168.6.6 & 0
Servef Port P4 El o
8388 [ms] 1Pv6 5| =
g 0

(4) Configure the relevant read and write parameters of the master station equipment to perform related read/write
register or coil operations with the slave station.
¢ Read/write register operations, as shown in the following figure

%L Modbus Poll - Mbpoll1
Fle Edit Connection Setup Functions Display View Window H
D& x|™|= 2|1 0506151617 22 23 |TC

= mbgell
Tx=265Er=12:1D =1: F=03: SR = 1000ms

Read/Write Definition o
Slave ID: | 0K I
Function: |03 Read Holding Registers () ~ || | Cancel

Address mode

®Dec  (JHex

Address: D PLC address = 40001
o [0 ]
Scan Rate: [ms] Apply

Dizable
[ |Read/Write Disabled

[ ] Dizable on error | Read /Write Once I

Device.Application.PLC_PRG s T e o e T o S O T T T T g e

=t = & e st
# @ newvar ARRAY [1..10] OF B... %MBO [Tx=123: Err = 12: 1D = 1: F = 03: SR = 1000ms
= newar] ARpay 1 10l 0F %
& vewvantii T 5 S Name 00000 | 06 (0xDB) Write Single Register Signed X
ari[2] 20 %MB80002 0 10
@ acarlz) WEED — Slave ID: |1 | | Send |
@ newVari[3] WORD 30 %ME80004 1 20
@ nevVari[4] WORD 0 %MB30006 2 3p| Address: l:l _ Ganeel
@ newVarl[s] WORD 40 %MB80008 E Value:
@ newVari[6] WORD 0 %MB80010 4] a0 it
@ neviVari[7] WORD 0 %Ma30012 5 0 Response ok
@ newvari[s] WORD 1] %ME30014 ? g Wl e S
@ newvarl[s] WORD ] %MB81016 —
# nevVari[10] WORD 0 %MBE0018 L g Hos Hnchion
B 0 (®) 08: Write Single Register
9 0 () 18: Write Multiple Registers
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¢ Read/write coil operation. As shown in the following figure
"ﬂ Modbuas Poll - Mbpaoll
File Edit Connection Setup Functions Display WView Window He
"Ij_&_ﬁ_éﬂx']:“_‘; |]-_§‘_,_ =/ | 1|05 061516 17 22 23 | TC }

Boc] o o0

b

Tx =336 BEr=12:1D = 1: F = 03: SR = 1000ms

Read/Write Definition >
Sover: [
Function: | 01Read Coils (0x) v/ Cancel
Address mode
®Dec  (Hex

Address: D PLC address = 00001
Quantity: |10
Scan Rate: | 1000 [ms] [ Apply

Dizable
[Jreadwrite Disabled

[Joisable on error Read/Write Once

View
Rows

@i Oz Os5 O OFtte Quantity
_ _ I_II.-Ig|(\||_1‘,_‘,-‘;’,“.'L|U3I.IDI3IDIPLLLJ|I\.¥‘_.:.\E|E,'\':‘

=1 s & wEE P Mbpall
= # newvar ARRAY [1..10] OF B... 5MBO Mx=31Er=0ID=1:F=01:5R =1000ms
# newvar[i] BOOL %MBD
# newvar(2] BoOL FALSE sME1 ‘ Nams 00000 | 5 10, 05) Write Single Coil b
@ newVar[3] BOOL FALSE %MB2 0
® newvarl] BoOL TRUE 5MB3 1 of| sevem: [@ | [ send |
# newvar[s] BOOL %MB4 2| O}l address: l:l Cancel
@ newar[g] BOOL Sk 3| W vale
& newvar(7] BOOL %MBE 1 o ®x oo
@ newvar[8] BOOL %MBT |
o 1 Result
@ newVar[9] BOOL SLMES ? p
R k
& newvar[i0] BOOL %MEBS el 5 i
+ @ newvarl ARRAY [1..10] OF .. 2%LMW40000 7 Of|  [lCuse dalog on Response ok
a 0
— Use Function
9] 08| ® os: write Single Cai
() 158 Write Multiple Coils

At this point, the master and slave stations have successfully communicated.

3-2-4. MODBUS communication frame

The Modbus Application Protocol defines a simple Protocol Data Unit (PDU):

Function code Data

- >
MODBUS PDU

Modbus Protocol data unit
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The client that initiates Modbus transactions constructs a Modbus PDU, and then adds additional domains to
construct a communication PDU.

MODBUS serial link PDU

-l
-«

\/

Address field Function code Data Address field

-l
-

\/

MODBUS PDU
Modbus data frames on the serial link

1. In the Modbus serial link, the address field only contains sub node addresses.

As mentioned earlier, the legitimate sub node addresses are decimal 0-247, and each sub device is assigned an
address within the range of 1-247. The master node addresses the sub nodes by placing their addresses in the
address field of the message. When a sub node returns a reply, it places its own address in the address field of the
reply message to let the master node know which sub node is answering.

2. The function code indicates the action that the server needs to perform. The function code can be followed by a
data field representing both request and response parameters.

3. The error checking domain is the calculation result of performing a redundancy check on the message content.
Use two different calculation methods based on different transmission modes (RTU or ASCII).

There are two serial transmission modes defined: RTU mode and ASCII mode. All devices must implement RTU
mode, and ASCII transmission mode is an option. Modbus RTUs typically use serial ports RS232C or RS485/422,
while Modbus TCP typically uses Ethernet ports.

B RTU transmission mode

When the device uses RTU (Remote Terminal Unit) mode to communicate on the Modbus serial link, each 8-bit
byte in the message contains two 4-bit hexadecimal characters. The main advantage of this mode is its high data
density and higher throughput than ASCII mode at the same baud rate. Each message must be transmitted in a
continuous character stream.

The format of each byte (11 bits) in RTU mode is:

Encoding system: 8-bit binary, each 8-bit byte in the message contains two 4-bit hexadecimal characters (0-9,
A-F)

Bit stream per byte:

¢ | Starting bit

¢ 8 data bits, first send the least significant bit

¢ 1 bit as parity check

¢ 1 stop bit

Even parity is required, and other modes (odd parity, no parity) can also be used. To ensure maximum
compatibility with other products and support no verification mode, it is recommended. The default verification
mode must be even verification.

Note: Using no verification requires 2 stop bits.

Address code Function code Data Parity

1 byte 1 byte N byte 2 bytes (CRC)

In RTU mode, message frames are distinguished by idle intervals with a duration of at least 3.5 characters. In the
subsequent section, this time interval is referred to as t3.5.

framel frame2 frame3
A A A
+0 e Y e N e Y
‘ | | | | | | | | | | | | | | | | | | | | | | .
I T T T T T T T T T T I T T T T I T N R 1 1 1 1 >
I i | I | |
I | | — |
— — ! 3.5 characters ' |
| | ) | ———————————
Atleast 3.5 characters Atleast 3.5 characters "™ 4.5 characters !
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Received characters
/Flag=frame abnormal

Comment:
Frame normal: processing frames

Frame abnormal: delete the entire Comment:
frame ) .
C . ... Frame control (CRC, parity, sub
initial state \/ initial state address)
Received characters 3.5 timeout
/Initialize, start t3.5 t1.5 timeout
13.5 timeout
y Received first character
ﬁ oy o .
(Read toereeceive or /Initialize, start t1.5, t3.5 ‘( receive Received characters
y /Initialize, start t1.5, t3.5
send)
A
request to send £3.5 timeout
v Legend:
Send Characters t1.3, 8.5 timer

Ifit is the last t1.5:1.5 character time

send [ t3.5:3.5 character time
character]
/Initialize, start t3.5

The transition from "initial" state to "idle" state requires a t3.5 timed timeout: this ensures inter frame delay;

The "idle" state is a normal state where no messages are sent or received to be processed;

In RTU mode, when there is no active transmission with a time interval of 3.5 characters, the communication

link is considered to be in an "idle" state.

¢  When the link is idle, any transmitted characters detected on the link are recognized as the beginning of the
frame. The link becomes active. Then, when the time interval for no character transmission on the link
reaches t3.5, it is recognized as the end of the frame

¢  After detecting the end of the frame, complete CRC calculation and verification. Then, analyze the address

domain to determine whether the frame is sent to this device, and if not, discard the frame. To reduce

reception processing time, the address domain can be analyzed as soon as it is received, without waiting until

the end of the entire frame. In this way, CRC calculation only needs to be performed when the frame is

addressed to that node (including broadcast frames).

L 2R 2R 4

B ASCII transmission mode

When the devices on the Modbus serial link are configured to communicate in ASCII mode, each 8-bit byte in the
message is sent as two ASCII characters. When the communication link or device cannot comply with the timing
management of RTU mode, this mode is used.

Note: Due to the requirement of two characters per byte, this mode is less efficient than RTU.

The format of each byte (11 bits) in ASCII mode is:

Encoding system: hexadecimal, ASCII characters 0-9, A~F. Each ASCII character in the message contains 1
hexadecimal character

Bit stream per byte:

¢ | Starting bit

¢ 8 data bits, first send the least significant bit

¢ 1 bit as parity

¢ 1 stop bit

Even parity is required, and other modes (odd parity, no parity) can also be used. To ensure maximum
compatibility with other products and support no verification mode, it is recommended. The default verification
mode must be even verification.

Note: Using no verification requires 2 stop bits.

Start Address | Function Data ety Enter
code code

Character ":" (colon) | 2 bytes | 2bytes | 0to 2*252 bytes 2 bytes (LRC parity) 2 bytes (CR, LF)

The address field of the message frame contains two characters.
In ASCII mode, messages use special characters to distinguish between the beginning and end of a frame. A
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message must start with a colon (:) (ASCII hexadecimal 3A) and end with a carriage return line feed
corresponding to ASCII hexadecimal 0D and 0A.

For all domains, the allowed transmitted characters are hexadecimal 0-9, A~F (ASCII encoding). The device
continuously monitors the colon character on the bus. After receiving this character, each device decodes the
subsequent characters until the end of the frame.

The time interval between characters in the message can reach one second. If there is a larger interval, the
receiving device believes that an error has occurred.

Receive the ":" character
/Clear receive buffer

Receive “:” Receiving
free character Characteris
/Put the received

Receive

Receive "CR"
character

Send “LF”

Ready to send or receive character count into

the receive buffer

request to send

Receive "LF" characters
/Frame control (LRC,
parity, sub address)

Start send
non

Receive the ":" character
/Clear receive buffer

Waiting for "frame end"

Send “:”

! 7
Send Note
Frame normal

=> Frame processing
Send all the Frame abnormal
characters —=> Delete the whole frame

Send “CR”

ASCII transmission mode state diagram

¢ The "idle" state is a normal state where no messages are sent or received to be processed.

¢ Each time a ":" character is received, it indicates the beginning of a new message. If the character is received
during the receiving process of a message, the current message is considered incomplete and discarded. And
a new receive buffer is reallocated.

¢ After detecting the end of the frame, complete LRC calculation and verification. Then, analyze the address
domain to determine whether the frame is sent to this device, and if not, discard the frame. To reduce
reception processing time, the address domain can be analyzed as soon as it is received, without waiting until
the end of the entire frame.

3-3. Serial port free format protocol communication

3-3-1. Overview

When communicating with other devices, if the Xinje PLC is used as a lower computer, the upper computer must
exchange data with it according to the MODBUS RTU data format; If the Xinje PLC is used as the upper
computer and the lower computer also supports the MODBUS RTU protocol, relevant communication instructions
can be directly used for communication, making program writing simpler and more efficient. If the lower
computer does not directly support the MODBUS RTU protocol, free format communication can be used.

The so-called free format refers to when the communication protocol of the lower computer does not match the
PLC protocol, the PLC customizes the data format internally to send data, which can communicate with many
lower computers.

Free format communication is the transmission of data in the form of data blocks, with a maximum transmission
capacity of 1024 bytes per block. At the same time, each block can be set with a start and end symbol, or not set.
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3-3-2. Serial port configuration

Taking XSLH-30A32 model equipment as an example, configure the serial port free protocol.

Double click on the "Network Configuration" node from the left device tree to open the network configuration
interface. From the enable window, configure "COM1" as "Free Protocol". After configuration is completed,
generate the "FREEPPROTOCOL-COMI1 (Free Protocol COM)" node in the left device tree. As shown in the

following figure.

Devices.

- 1 X B4 MNetwork configuration x [ Hardware configuration [ FREE_PROTOCOL_COM1

= 88 Network configuration

18 cANOpen Frame
- e EthercaT Frame
i cPu Frame
+ B pLC Logic

# (] EtherCAT Master_SoftMation (EtherCAT Master SoftMotion)

= [ canbus (Canbus)

i _caniopen Manager (CANopen Manager
[ FREE_PROTOCOL_COM1 (Free Protocol COM)

~||: Refresh Copy Paste Defete Revoke Redo Enlarge Reduce 100 %

COML(R5232)
[]MODBUS Master

[] NODBUS Slawe (XINTE) [] MODBUS Slave (Other) Free Agreement

[] MoDBUS Slave (Other)

COMZ (R54815)

[] MODEUS Master [ MODBUS S1awve (XINTE) []Free Agresment

EtherNet

[1 ModbusTCF Master [ ModbusICE Slave (KINJE) [ ModbusTCP Slawe (Other)

CiNOpen

"3 SoftMotion General Axis Pool

"2 Local High Speed I0

CAllOpen Master [] CélNBus

EtherCAT
EtherCAT Master

EtherNet/IP
[] EtherNet/IP Master

-AL}ID' H"""

[] Etheret/IP Slave

3-3-3. Communication setting

(1) Double click on the "FREE.PROTOCOL-COMI1 (Free Protocol COM)" node from the left device tree to
open the free protocol parameter configuration interface. The parameter configuration interface is as follows:

Devices

- a3 x £ Network configuration ' ] FREE_PROTOCOL_COM1 X

=[5 nttled]
=i Device (XSLH-30432)

= B Network configuration

ﬂ CPU Frame
=Bl pLC Logic
= £} Application

i Library Manager
E
[£] Pic_PrG FPRE)
= E Task Configuration
=g MainTask
- pLC_PRG
[1 FREE_PROTOCOL_COM1 (Free Protocol COM)
‘3 SoftMotion General Axis Pool

COM Parameter Setting

Serial port configuration Free protocol configuration

FreeProtocal If0 Mapping

COM Port 1 ¥

FreePratocol IEC Objects Maximum send length 256 o

Time out{ms) 3 =

[JEndChar | 0X0O =

Baud rate 19200 v

Status Maximum receive length 256 53

Databits 8 z
Information

Parity Even ~ Mote: Thereceive/send length isin bytes

Stop bits 1 ¥ Bufferbits |8 -

B Serial port parameters

COM port The serial port number of the physical connection of the main station
Baud rate Rate during communication
Data bit The actual data bits contained in the communication frame
Parity Verification method for communication frames
Stop bit Representing the last bit of a single packet during communication
Timeout The waiting time interval between the main station receiving the previous response data frame

and the next request data frame

Start character

After setting the start symbol, the PLC automatically adds the start symbol when sending data,
and automatically removes the start symbol when receiving data, which can be seen as the data

frame header in the protocol

End character

After setting the end symbol, the PLC automatically adds a end symbol when sending data, and
automatically removes the end symbol when receiving data, which can be seen as the end of the

data frame in the protocol

Buffer bits

The cache bit can be set to 8 or 16 bits. When the cache bit is 8 bits, only the low byte data of
the register is sent; When the cache bit is 16 bits, both high and low byte data of the register will
be sent, with low bytes first and high bytes last

B The configuration of free protocol parameters is as follows

Maximum receive length: The maximum number of data bytes that can be received at a time. The default is 256
bytes, and the maximum allowable setting is 1024 bytes;
Maximum sending length: The maximum number of data bytes that can be sent at once. The default is 256 bytes,
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and the maximum allowed setting is 1024 bytes.

(2) Switch from the current free protocol parameter configuration window to the FreeProtocoll/O mapping
interface. The specific channels for sending or receiving data are as follows:

COM Parameter Setting

Find

FreeProtocol If0 Mapping
FreeProtocol IEC Objects
Status

Information

Note: The free protocol

Filter Show all + dn Add FB for 10 Channel.,, = Go to Instance
| Variable Mapping  Channel Address  Type Unit  Description
o send data size %RQW0 WORD send data size
+- "y send data buffer QW1 ARRAY [0..255] OF WORD Send data cache
k| actual send data size %eIW0 WORD actual send data size
o actual receive data size %elW1 WORD actual receive data size
-ty receive data %RIW2 ARRAY [0..255] OF WORD Receive data cache

1/O mapping parameters are shown in the table below:

Channel

Description

send data size

Send data length; Trigger sending by filling in non-zero data as the number of bytes sent.
After sending the data, the register is automatically reset to 0. When sending the data, the
preparation state for receiving the data needs to be interrupted, and the preparation state

for receiving the data needs to be restored after the data is sent.

Send data buffer

Send data cache; Cache the data to be sent in the send data buffer and wait for the signal

to be sent to send the data.

actual send data size

Actual length of data sent; Display based on the actual number of bytes sent.

actual recive data size

Actual received data length; Display based on the actual number of bytes of received
data.

receive data

Receive data; Store the received data in the corresponding address according to the mode
selected by the cache. The received data is in a constantly ready to receive state, except

for sending data in a interrupt ready state.

3-3-4. Application example

Here, XS Studio software serves as a slave station and the touch screen serves as the master station to establish a

connection and perform Modbus serial port free protocol communication, achieving data reception or

transmission.

1. Configure the serial port and free protocol parameter configuration within XS Studio software. As shown in the

following figure:
COM Parameter Setting
FreeProtocol If0 Mapping
FreeProtacal IEC Objects
Status

Information

Serial port configuration Free protocol configuration

coMPort |4 3 2
Maximum send length 256 <
Baud rate 2500 | Time out{ms) |3 15
Maximum receive length 256 =
Data bits 8 = [] startChar | 0% 0 =
Parity [JEndchar | 0x0 & Note: Thereceivefsend length isin bytes
Stop bits 1 5 Bufferbits |8 v

2. Establish connection with PLC, log in and run. As shown in the following figure:
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riﬁ% > I X _E; FAEEATS _[[j Device "[4] FREE_PROTOCOL_COM1 X |
=g Bogdfby = N
=5 7] Device [asal (e 30A32) ] BHER N

7& [EE it FreeProtocol VORMLAT SRR SRR

i cruz ; cominl |t : =

= = pLciBiE FreeProtocol ECR{S i . B [ "/

- = £ Application [EfT] [Hc‘* HFE 9500 Mg (ms) |7 & = .
- i) EmEs i s | s . - BhEERE == -
; e s . Hrigf & S £ | xo =
- @ rnmE it i (s “HF | o 3 SR ER R RSN

= g MairTask R T = i
B pLc pra =i i s EdaiE s

%3 i) FREE_prOTOCOL_COM1 (Free Pratocy

“5 "% softMotion General Axis Pool

5% o

3. Set communication parameters for the touch screen.

Open the "Device" function interface from the "System Settings" window, select COM1->Free Format under Free
Communication according to the actual COM port of the PLC device, then create a new device and perform
communication settings. The serial port information here needs to be consistent with XS Studio, otherwise correct
data exchange cannot be performed. As shown in the following figure:

w
| COM1 ‘ Free Protocol - y
Communication settings X
COME ‘ User Free
Essential information
S Device |User Free |

Equipm |U5er Free |

Serial communication information

Interfac [reozz =
8aud [g600 v Data bit |8 -
Chet Parity check ~ Stop bit |1 ~

Timeout arl1d packaging parameters
No. | Device name | Delay time I:l Interval time I:l

] Local Device | L Maximum [y =] Maximum o =

=2l

Advénced i Confirm

Previous I Ok I Cancel Help
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System settings X I
Parameter Monitor Interaction User permi  Clock Device Printer Project
b
com1 | | Free Protocol v
COMZ | User Free |
NetQ
| New equipment |
: : Port Communi catlon Statiom
Ho. Device name | Equipment type 1 Port type S Ha.
o Local Device Local Device | 0
User Free User Free )

4. Create a new project and add components within the touch screen. As shown in the following figure:

B o e L
o000,

TWMEEMBNEIE  data received from serial port

data quantity send to
serial port device, unit in

st hyte
BEESaleE

T B AR
- BT

send

recemve

5. Establish a C function block to receive or send data. As shown in the following figure:
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. ¥ B » & I Q. 5 5
FR T NU N G BE R BY 85 ENEN R WS

l.'ll‘lill+ll+l'rlr'llrll'rll‘ll'|‘llI‘l'rllIlflll‘l‘lll"‘lllll‘li
_ﬁ!mm 2 Hame : Tunsl.e
& SmE y Authoz
= B W i Dazs » 202326
'f: Funcl 7 #includs *macro.h*

#define _ IY5 DEFINE _
__MAIN ()

I EIR SR send data
Char - H
emdf0] = Oxb1:
A emdfl] = Om0l:
14 cmd[2] = Qw00
; cmd[3] = Ox00:
cmd{4] = Ox00;
e=d[5] = Ox0i:
cad[6] = Oxfd;
ed{7] = Dxcay
int dacalen = O3
Read{ T(HEHZF&E=), 0. TP _PSW, 0T Word, 200, 0. tdatalen):
Reads (_T("EH &), 0, TP_FSW, IT Word, 100, 0, &, cmd):
int zet = mml_fi'ﬁ?:%ﬂ-:‘l. cmd, dacalen);

-
-

[ERW i ! Daze : 102 BTG
2 Funcd Percripe:

L LAy

L
7 ﬂ #inciude "macro.h™

foefing _ S5YS DEFINE

MAIN ()

— .

1 [@ass ] recerve data
char buf [100] = (07
iot ret = COMBecedive(_T( "B BB, buf, 1006, 1004, 103
1 1f (et =0}
i I

Write | T("FIETE"), o, TP_PSN, DT _DWord, 700, 0, ret):
Weites| Ti*METEE"), 0, TE_PSW, OT Word, 500, 0, ree/2 + 1 , buf):

6. After editing the receive/send function, call the function and select online simulation to establish a connection
with XS Studio. As shown in the following figure:
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|
e | =R TE| EEEN |2 BF 2GREE | MRS BERA ESRE &EIR SBEm | BERYER

[00001]E1 |
-] 1 a\I\I\I\\'PI\I\\\\Iz\»\l\\l\l\yln\\\I\I\I“\”I\I\I\\\ﬁ\n\I\I\\I\alnl\\\\l\lm\\I\I\I\N\n
EROES X
i_ BEROS FHEOS EEsE
AE 77 =0 198
g §Z€J£*—‘é$l]u§
; g n-_nnn e
;:: : “ﬂ%uﬁx&ﬂmﬁm : :
¢ -
Touch Win Pro = X

BRRREMRE

; Eﬁléﬁﬁﬂi
-------- Pyves

MRS RIaEH0E

Note: As shown in the above figure, the COMI1 port in the configuration result module is the actual serial port
connected to the PLC device. COMS6 refers to the virtual USB serial port on an actual PC.
7. XS slave station interacts with touch screen master station for data exchange. As shown in the following figure:

B XS Studio send data to touch screnn
Enter a custom preset value in the "Send Data Cache" channel and set "% QWO Send Data Length"; If not set,

data cannot be sent after writing. As shown in the following figure:
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=T oE ETEE - & BIOEERNFB.. " Sas J
ETY wer  Ed smi =8 B A G e R
"% send data size %QW0 WORD 0 5
=y send data buffer WQWL  ARRAY [0.,255] OF WORD T W P - %
] send data buffer[0] %QW1 WORD 0 10
b send data buffer[1] %QW2 WORD 0 1
"» send data buffer[2] %QW3 WORD 0 12
fip send dats buffer[3] %OWS WORD 0 13
" send dats buffer[4] %QWS WORD 0 14 ERERENRE
" send dats buffer[5] %QWE WORD 0 15 - - - - - - - - - AEEEE
"¢ send data buffer (6] QW7 WORD ] BT
Ty send dats buffer[7] %OWE WORD ) e
" send data buffer ] %QWa WORD 0 -
"% send data buffer[S] %QW10 WORD 0 ____
" send data buffer[10] %QWiL  WORD 0
ip send data buffer[11] %OW 12 WORD 0 _
i send data buffer[12] BQW13 WORD 0
" send data buffer[13] %QW14  WORD 0
"® send data buffer[14] %QWIS  WORD 0 MRt
% send data buffer[15] %QWIS  WORD 0 - - - - - '- - - -
" send data buffer[16] %QW17 WORD 0
"6 send data buffer[17] %Qw1s WORD 0 -
" send data buffer [18] %QWIS  WORD [}
"y send data buffer[19] %QW20 WORD 0
b send data buffer[20] QW21 WORD 0
" send data buffer[21] %QW22  WORD 0
" send data buffer[22] %QW23  WORD 0

After the transmission is completed, the data within the length of "% QWO0" will be automatically reset to zero. At

this time, the touch screen receiving area can receive the corresponding data sent by the PLC. As shown in the

following figure:

Touch Win Pro

= i BTEE » e SICEEFIE,
|
== Bl EE nk =
"% send data size %QWO WORD 0
=" send data buffer %QWL ARRAY [0..255] OF WORD
" send data buffer[] %QWL WORD 1
"» send data buffer[1] %QW2 WORD 11
" send data buffer[2] %QW3 WORD 12
"% send data buffer[3] %QW4 WORD 13
] send data buffer[4] %QWS WORD 14
" send data buffer[5] %QWE WORD 15
] send data buffer[g] %QWT WORD 0
] send data buffer[7] %QWE WORD. 0
] send data buffer[8] %QWI WORD 0
] send data buffer[5] %QW10 WORD 0
o send data buffer [10] %QWI1  WORD 0
] send data buffer[11] %QW12 WORD 0
o send data buffer[12] %OW13 WORD (]
i send data buffer[13] %OW14 WORD ]
] send data buffer[14} %OW15 WORD (]
'] send data buffer[15] %OW1E WORD (]
-Fp send data buffer[16] %OW1T WORD [
i send data buffer[17] HOW1S WORD o
T send data buffer[13] %OW1S WORD o

@
==

MEBCEEr=IAHR

EEMABORE
- AEiEsE

BT

After XS Studio sends data, click the receive button on the touch screen. At this time, the length of the received

data will be displayed above the button, and the left component of the button will display the received data. The

hexadecimal high and low bytes will be displayed here.

Note: If the length of data written by the PLC device is greater than the set maximum sending length of 10 bytes,

the data will be sent according to the set data length of 10.

B Touch screen send data to XS Studio

=5

HiE ETHE

- & SIOEEENFE...

Touch Win Pro

=E

FEELELELILTLTEEELE LS

pagT

EE

ik

=E

actusl receive data size %IW1

%IW2

WORD
ARRAY [0..255] OF WORD

%IW2
%IW3
%IWS
RIWS
HIWE
%IWT
%IWS
%S
%IW10
%IW11

!----I---

@
[

At this point, the ac
Note:
(1) When the master station sends data to the PLC again, it will overwrite the original data and continue to receive
cache from the first address "% IW2".

%IV 12
HIW13
%IW14
%IW15
%IW16
%IW1T
%IW13
%IW13
%IW20
oanara1

wren

n

MeEiEsdE

TP -
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(2) When the length of data sent by the main station exceeds the set maximum receive length of 256 bytes, it is
written at 256.

3-4. ModbusTCP communication

Modbus TCP uses TCP/IP to transmit Modbus messages between sites. Modbus TCP combines TCP/IP protocol
with Modbus protocol as the application protocol standard for data representation. Modbus TCP communication
packets are encapsulated in Ethernet TCP/IP packets. Unlike traditional serial port methods, Modbus TCP inserts a
standard MODBUS packet into the TCP packet without data checksum addresses.

The XS series programmable controller body supports Modbus TCP protocol communication in both master and
slave forms.

Main station form: When the programmable controller serves as the main station device, it can communicate with
other slave devices using the Modbus TCP protocol. A master station can connect up to 64 slave stations.

Slave form: When a programmable controller is used as a slave device, it can only respond to the requirements of
other master stations.

3-4-1. MODBUS TCP master station configuration

1. Enable master station, add slave station

Clicking on the PLC device in the network configuration will display the enabling window for the master/slave
stations supported within the PLC. As shown in the following figure: Click the checkbox button in the window to
enable the master/slave functions supported by the CPU, and then click "MODBUS-TCP" from the "Network
Connection Device List" on the right side of the view to add the slave to the network.

g, Network configuration X || List of network connected devices
Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100 % [} CANOPEN
ETHERCAT
i ETHERNET
coml (RS232) ETHERMETIP
[] MODEUS Master [] MoDEUS Slave (XINJE) [] MODEUS 51: | Serial Port
COM2 (R5485)
[] MODEUS Master [] MODBUS Slave (XINTE) [] MODBUS 51:
EtherNet
ModbusTCP Master [] ModbuzTCP Slawve (XINJE} [ ] ModbusTCP
CANOpen
[ CilOpen Master [] CalBus
EtherCAT

[] EtherCAT Master

EtherNet/IP
[] EtherNet/IF Master [] EtherNet/IP Slave

At this point, the ModbusTCP configuration corresponding device tree will appear in the left side view of the
interface, as shown in the following figure:
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= Untitedl
= [f] Device (XSLH-30432)
= Eﬂ Metwork configuration
w CPU Frame
=B PLE Logic
= ‘F:} Application
B m Library Manager
- [E] PLC_PRG (PRG)
= @ Task Configuration
= @ MainTask
& pLC_PrG
[ FREE_PROTOCOL_COM1 {Free Protocol COM)
= Gj Ethernet (Ethernet)
= G:‘I Modbus_TCP_Master (Modbus TCP Master)
i Lﬁ Modbus_TCP_Slave (Modbus TCP Slave)
i Jj Modbus_TCP_Slave_1 (Modbus TCP Slave)
i Lﬂ Modbus_TCP_Slave_2 (Modbus TCP Slave)
"% SoftMotion General Axis Pool
"% Local High Speed 10

2. Master station communication configuration

When using PLC as a Modbus TCP master station, double-click "Ethernet" in the device tree to open the Ethernet
master station configuration window and configure it. Click "General" to select the master station network port
and configure parameters such as IP address, as shown in the following figure:

BE v & x| B FmET [ themet x| (@ Devie | (1] Modbus TP Masier |
= 3 AeEs =
=3 Deviee BN 0L 30453 |Lﬁa i}mmk.nterfm =]
=@ g%jf:;gg B TP 192 .68 . 0 . 1
= Bl rc i8R s RO 255 . 255 . 255 . O
=} Application FidGatewafx |0 . 0 .0 .0
D | e emesomAl ERRERARE [ 4 =
2] Pic_pra (re) Ethernet Device EGHE:
- B rema i ol
=g MainTask FE I
-1 piC PR la |127.0.0.1
—|Ei Ethernet (Ethernet) I
= 1] Modbus_TCP_Master (Modbus TCP Master) ethl s iaaa s
( Modbus_TcP_Slave (Modbus TCP Slave)
" SoftMation General Axis Pool
a Fito
IrifhE 192 168 . B &
TFRUES 255 . 255 . 265 . O
i) Gatewayfd® 192 168 . 6 1
MAC K 66 E7:4A BS:0C: 2B
BH
Devices ~ O X :@ "I‘;léi.:\«\lor.kmnﬁguraﬁ-tm Eﬂ Eﬂlernet »
=& UntitledI =T
8 . General
[# Device (xSLH-30A32) ~ Metwork interface |ethU|
= E',z Metwork configuration F
: o
w CPU Frame g IP address /192 . 168 . 6 . &
= El] ::EILOQIC Statis Subnet mask 255 . 255 . 255 . O
=1L Application T
i Default gateway | 192 . 168 . & . 1

s m Library Manager
~[E] PLC_PRG (PRE)
= @ Task Configuration
= @ MainTask
"] pLC_PRG

Ethernet Device If0 Mapping
Ethernet Device IEC Objects

Information

|:| Adjust operating system settings

-] FREE_PROTOCOL_COMI (Free Pratocol COM)
= L,_rj Ethernet (Ethernet)
= Ij Modbus_TCP_Master (Modbus TCP Master)
s [_Tj Modbus_TCP_Slave (Modbus TCP Slave)
Z Gj Modbus_TCP_Slave_1 (Modbus TCP Slave)
L_Tj Modbus_TCP_Slave_2 (Modbus TCP Slave)
"2 SoftMotion General Axis Pool
' Local High Speed 10

Double click on MODBUS_TCP_Slave(MODBUS TCP Slave) node opens the configuration interface to
configure slave information, as shown in the figure:
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Devices
=3) Untitled1
=[] Device ((5LH-30432)
= 5"} Network configuration
: w CPU Frame
=Bl PLC Logic
= ,;;! Application
e m Library Manager
-] rLc_PraG (PRE)
= @ Task Configuration
=-$% MainTask
- PLC_PRG
[ FREE_PROTOCOL_COM1 (Free Protocol COM)
- m Ethernet (Ethernet)
= (_ﬁ Modbus_TCP Mashermodbus TCP

Master
% Modbus_TCP_Slave (Modbus TCP Slave)

-5 Modbus_TCP_Slave_1 (Modbus TCP Slave)

- L X

)

I"]é-twor-l'c ccﬁﬁﬁuraﬁbn
General

Modbus Slave Channel

Modbus Slave Init

ModbusTCPSlave Parameters

ModbusTCPSlave IEC Objects

Status

Information

3-4-2. MODBUS TCP slave station configuration

Lﬁ Ethernet ' L‘ﬁ Modbus_TCP_Slave X |

Modbus TCP

Slave IP address

Response timeout {ms)

Port

192,168, 0 , 1
1000]
502

Slave devices can be enabled through the enable window in the network configuration interface. The left view will
generate corresponding slave device nodes, as shown in the following figure:

Devices * B X
=) Lhbited! =
= [ Device {xsLH-30A32)
- ﬁ Network configuration
: ﬂ CPU Frame
= [l P Logic
= ‘!:p Application
: m Library Manager
. [8 ric_PrG (RG)
= @ Task Configuration
= @ MairTask
&) pLC_PRG

=[] Ethernet (Fthernet)
L‘H ModbusTCP_Slave_Device (ModbusTCP Slave Device) I

- & SoftMotion General Axis Paol
% Lol High Speed 10

-1 Network configuration X

Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100

COML(RS5232)
[] MODBUS Master

| comz(Rs485)

[[] MODBUS Master

EtherNet
] ModbusTCP Master

CANOpen
[] CiNOpen Master

EtherCAT
[] EtherCAT Master

EtherNet/IF
[] EtherNet/IF Master

[] MODEUS Slave (KINJE) [] MODEUS Slave (Other) [

[] MODEUS Slawe (XINJE} [ MODEUS Slawve [Other) r

[] MadbusTCP Slave (XINJE} | ] ModbusTCP Slave (Other)

[] CaNBus

[] EtherNet/IF Slave

After adding a slave device, double-click on the " Modbus_TCP_Slave " node in the device tree node to open the
configuration interface, which allows you to switch to the Modbus TCP slave configuration interface. As shown in

the following figure:

Devices

=5 Lowtedt -
= [l Device (¥5LH-30832)
= % Metwork configuration
: w CPU Frame
= B pLC Logic
= ﬂ Application
m Library Manager
- [E] PLc_PRG (PRE)
= ﬁ Task Configuration
= @ MairTask
: &) ric pre
= LE Ethernet (Ethernet)
: IiModbusTCP_Slave_Devioe (ModbusTCP Slave Device) |
" SoftMotion General Axis Pool
' Local High Speed 10

- & x|

z gg Network mnﬁ‘gura‘ﬁ‘n‘n
General

Serial Gateway

| Modbus TCP Slave Device /0
Mapping

Modbus TCP Slave Device [EC
Objects

Status

Information
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3-4-3. MODBUS TCP (XINJE) slave configuration

1. Double click on the "Network Configuration" node from the left device tree to open the network configuration
interface. Enable the ModbusTCP slave (XINJE) device through the enable window, and a "Modbus TCP" node
will be generated in the left device tree. As shown in the following figure:

Devices * o X g, Network configuration x
= _]] Lintitled 1 ~ || Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100 - %
=[] Device (x5LH-30432)
=& Network configuration COML(R3232)
w CPU Frame
- B pL Logic [] MODBUS Master [] MODEUS Slave (XINJE) [] MODEUS Slave (Other) OF
=} Application COMZ (R5485)
i) Library Manager [] MODEUS Master [] MODEUS Slave (XINJE) [ MODEUS Slave (Other) [F
~[5] pLC_PRG (PRG)
= @ Task Configuration EtherNet
=& mairTask [] ModbusTCP Master ModbusTCP Slave (XINJE} |[] ModbusTCP Slave (Other)
) -4 pLC_PRG CHopen
- @ Ethernet (Ethemet) [] Calopen Master [] CANBus
I Lﬁ Modbus_TCP (Modbus TCP) I
"3 SoftMotion General Asxis Pool EtherCaT
" Local High Speed 10 [] EtherCAT Master
EtherNet /TP
[] EtherNet/IP Master [] EtherNet/IP Slave

2. Double click on the "Modbus TCP" node in the left device tree to open the Modbus TCP parameter
configuration interface. ModbusTCP ports can be set according to actual needs. Here, according to actual needs, it
is set to 8888, as shown in the following figure:

Devices * ox | @ Netwark mn.ﬁ.guraﬁ.t.m F Eﬂ I'-'Iodhus_T(fi’ b 4
=5 unbtied: v
= [ Device (¥SLH-30A32) ModbusTCP Parameters Pargmeter Tupe Value Default Value  Unit  Descriotion
=B Network configuration | @ Port UINT 502 502 Modbus Slave Port
ModbusTCP I/O Mapping
w CPU Frame
=n .
el REtogic ModbusTCP IEC Objects
=1 Application !
mﬂ Library Manager Status
[E] PLc_PRG (PRE) |
= L.@ Task Configuration Information
= @ MainTask

& pLc_pre
|t Ethernet (Ethernet)
| mModbus_TCP (Madbus TCP) |
2 SoftMotion General Axis Pool
"2 Local High Speed 10

Note:
(1) Allow users to configure port numbers, with a range of 1-65535 and a default port number of 502.
(2) When using a PLC as a Modbus TCP (XINJE) slave device, the address range that can be accessed by the
master device is defined as follows:
All coil operations (function codes 0x01, 0x02, 0x05, 0x0F) have read-write addresses of %MB0-%MB65534;
All register operations (function codes 0x03, 0x04, 0x06, O0x10) have read-write addresses
of %eMW40000-%MW105534.
(3) The power-off retention properties supported by different firmware versions and different Modbus TCP
(XINIJE) library versions are as follows:

Modbus TCP (XINJE)
Library version V1.0.0.0 V2.0.0.0 v3.0.0.0
Firmware version
M area fixed M area fixed power-off
M area fixed power-off .
V1.0.2a power-off . not maintenance
. maintenance
maintenance
M area fixed M area fixed power-off
M area fixed power-off )
V1.1.0 power-off . not maintenance
. not maintenance
maintenance
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V2.2.0

M area fixed
power-off
maintenance

M-zone can be
equipped with
power-off maintenance

M area fixed power-off

maintenance

3.

Application example

Example 1: Here, XS Studio software serves as a slave station and uses the third-party debugging tool Modbus

Poll as the master station to establish a connection and perform Modbus TCP communication, achieving the

reception or transmission of register or coil data.

(1) Declare two variables in the "PLC-PRG" editor to receive and send register or coil data, respectively. As

shown in the following figure:

1BE

v A x| B RwEs  [([{ ModbusTep

BE

=5 #Amdz
=1 Device (x5LH-30432)
- B FERETS

i crunze

Bl pc 248

= @ Application

i mEEs

[3 pLc_PrG PRE)

- @ rnms

=8 MairTask

! & PLC_PRG
[ Modbus _TCP (Modbus TCP)
" SoftMotion General Axis Pool

' o

> 3 x|

=g AeE2
(1) Device LAY (XSLH-30432)
- B AT

{8 cruinzm

- Bl ric iz

=} Application [EfT]
i) s
:-|E] PLE_PRG (PRG)
- @ asma
= g MainTask
@ pLC_PRG

5 (] Modbus_TCP (Modbus TCP)

2 softMotion General Axis Pool

2 o

-

|-

(%}

] PLC_PRG X |

PROGRAM FLC
VAR
mtcpR AT 3MBO ARRAY([1..10] OF BOOL;
mtcpC AT $MW40000 ARRAY([1..10] OF WORD;
END_ VAR

| Modb_ys_TCP

Device PLC_PRG X

(2) Establish a connection with the XSLH-30A32 device and log in to run it. As shown in the following figure:

Device Application.PLC_PRG

=

& mtcpR

@

& % ¥ R E TR

mtcpR[1]
mtcpR[2]
mtcpR[3]
mtcpR[4]
mtcpR[5]
mtcpR[6]
mtcpR[7]
mtcpR[8]
mtcpR[8]
mtcpR[10]

@ mtcpC

& % ¥ ¥ LR R TR

mtcpC[1]
mtcpCl2]
mtepC[3]
mtcpCl4]
mtcpC[5]
mtcpC[6]
mtecpCl7]
mtcpCla]
mtcpCla]
mtcpC[10]

ESic]

& #EE

ARRAY [1..10] OF B..,

BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL

ARRAY [1..10] OF ...

WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD

et
%MB0

fe3 =3

%MBD
%%MB1
%aMB2
%MB3
YaMB4
%MBS
%MB&
%MB7
%MBE
%MBY
SaMW40000
%%MBB0000
%MBEO002
%MBEODD4
%MBB0006
%MBB0008
% MBB0010
SeMBE0012
%MBE0014
%MBB0016
%MEBBO018

(3) Configure the relevant parameters of Modbus Poll to be consistent with the IP of the slave device and the port

number in the software, otherwise the connection cannot be successfully established. As shown in the following

figure:
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ModbusTCPE 4L =t } || l
| ModbusTCoToRASY =] ET) SHlE  mEE B BAE Bk Al #} Modbus Po
& port Ui 8888 sa0a 507 Modbus fl ik File Edit Connection Setup Funclions Display View Window Help
ModbusTCPECRIS: DEW&|%[M[ - & 00506151617 2223 [Tk B[P K
W T——
=] [Tx=6:Emr=2:1D =1: F = 03: SR = 1000ms
1 Mo cannection
N H Nmd 00000 | Connection Setup
0 | oo =
1 0| [ModbusTcRpP | ]
3 0 Cancel
|| Serial Settings
3 0; LISB Serial Port (COM3) Mode
4 0| = N
5 of | [Pe08Eed Custom Baud Rate RILEA,_SASCL
6 0| |8Bambis 9600 Response Tmeout.
1000
7 of (e [0 Jom
g 0 1 Stop Bit ST Delay Between Palls
0 0 B
Remote Modbus Server
1P Address or Node Name
[192.1686.6 ~]
Server Port: Connect Tmeout: @va
&

(4) Configure the relevant read and write parameters of the master station equipment to perform related read/write

register or coil operations with the slave station:

& Read/write register operations. As shown in the following figure:

Wy Poll - Mbgollt
File Edit Connection Setup Functions Display View Window Help
DEeES | ®|™ |2 2|/ |0506151617 22 23|TC L [B| 7 2|
Read/Write Definition x
Mbpoll
Tx=200Er=2:ID=1:F=03:SR| gavemn: III
Nafie Function: 03 Read Holding Registers (9x) Cancel |
; ‘| @Dec OHex
1] o
2 0/| Address: D PLC address = 40001
4 0l
— | ScanRate: |1000 [ms]
- 3 sosly
— || Disable
6] Ol ' [JRead/Write Disabled ]
i 0: [ pisable on error | Read/Write Once il
8 0
— View
el 0] Rows
@1 O (50 (D100 (OFitto Quantity
["Hide Mame Columns [CIPLC Addresses (Base 1)
[ address in cell [CJEnron/Daniel Mode
Request
RTU

5] PLC_PRG x|

Tx=89Err=2:1D=1:F=03: SR =1000ms
& EEE otk
¥ & mtcpR ARRAY [1..10] OF BOOL %MBD | MPI A0000
= @ mtepC ARRAY [1..10] OF WORD %LMW40000 _0'4'_
@ mtepC[i] WORD 11 %LMEE0000 " ™
& mtcpcl2] WORD 2 %MBB0002 =
& mtcpC[3] WORD 33 %MBB0004 2| i
@ mtcpc[4] WORD 0 °LMBE0006 | 3] a
@ mtepC[s] WORD + %MEB0008 & i
& mtcpCla] WORD i 3%LMBE0010 5 o
@ mtepCl7] WORD 0 %MBB0012 6 0
& mtcpcla] WORD i %MBB0014 7 0
& mtcpcle] WORD i %MBB0016 8l 0
@ mtcpc[10] WORD 0 %MBE0018 9 0

& Read/write coil operation. As shown in the following figure:
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), Modbus Poll

File Edit Connection Setup Functions Display View Window Help

D@ E& (% |T |5 2] |0506151617 22 23| Tc L B[ ¢ W?|

Mbpaoll1
Tx=173:Er=2:1D = 1: F = 03: 3R = 1000ms

’J Namel 00000 | Read/Write Definition bd
: Savem: [1 | [k ]

33' Function: 01 Read Coils (0x) = Canoei

(=]

Address mode

@ Dec O Hex

0
44.
0 ||address: [0 | PLC address = 00001
0
0
0
0

Quantity:

Scan Rate: | 1000 [ms] Apply

Disable
[ read/Write Disabled

[ o [~ o [w & [w[m]|=

[Ipisable on error | Read/Write Once |

View
Rows

@1 O O Owo CFtte Quantity

[ Hide Name Calumns [JrLc Addresses (Base 1)

[l e pre x

| m Device

B Y |
bpoll

| Tx=38:Er=0ID=1:F=01: SR = 1000ms
= % micpR ARRAY [1..10] OF BOOL %MEB0 Noie 00000 | 05 (0x05) Write Single Cail bl
% mtcpR[1] BOOL %MB0
0 1 5 .1
& mtoprIz] BOOL %MB1 ] m ave ID: | | [Csend 1]
@ mtcpR[3] BOOL FaMB2 = | Address: - Cancel
& mtcpR[4] BOOL aMB3 Z ol Value
@ mtcpR[5] BOOL %%MB4 —{ | ®on CIOff
& mtcpRIE] BOOL 5MBS 4 1
% mtcpR[7] SuMES 5 ol| Rest
mtcp BOOL o — | Response ok
4 mtcpR[&] BOOL %MB7 3 1
- — 1 [ close dizlog on "Response ok®
@ mtcpR[9] BOOL %%MB8 7l 1
& mtcpR[10] BOOL %.MB3 8 ol| UseFunction
= @ mtcpC ARRAY [1..10] OF WORD FaMW40000 ? D: @05‘. Write Single Coil
# b TaT wimms a0 lsyaoonnnn (VAT vt Wilbinla S aile

At this point, the master and slave stations have successfully communicated.

Example 2: Here, XS Studio software serves as a slave station and the touch screen serves as the master station,
establishing a connection with the touch screen and conducting Modbus TCP communication to achieve data
exchange.

(1) Declare two variables in the "PLC-PRG" editor to receive and send register or coil data, respectively. As
shown in the following figure:

HE > ' X | B REAS | [{ MedbusTCr ] PLCPRG X |
= Awhz [=| 1 PROGRAM PLC PE(
= [{ Device (xsLH-30432) 2 O VAR
- B RS 3 mtcpR AT 3MEO : ARRAY[1..10] OF BOOL;
i o 4 mtcpC AT $MW40000 : ARRAY[1..10] OF WORD;
- Bl pciBig 5 | END VAR
= @ Application
i) EEEs
-[5] PLc_PRG (PRE)
= 53 tEmE
=8 MainTask
: 8] PLC_PRG
- [ Modbus_TCP {Modbus TCP) _
'a SoftMotion General Axis Poal | =
2 o

(2) Establish a connection with the XSLH-30A32 device and log in to run it. As shown in the following figure:

70



BE

(3) Configure touch screen related parameters.

When using this communication function, please first check if the firmware version of the PLC is 3.5.15.40
d above, if not this version, please upgrade the firmware first.

1.0.0_P1_20211028 an

= RKITERAE
= (2] Devee S 1Y 024016
- b G

i vz
= @) rci®E WHSTER
= ) Application
[ ] ke
8] Pec prs pre) BE
- @ asmE
= & mainTack PO
&1 me prs
@ Hie_speEn 10 GBIO) l s
"3 SoftMotion General dxis Pool i |
iiaHaR
Symbal Rights
FRRE
ST
e
e

-8 x
=|

T Device x| [E] RCPRG

PLC_PRG X

ARGE
o]

* o X 7 _ Modbus_TCP | Device
=g AerEr " Device Application.PLC_PRG
=5 (1] Deviee GEEEHT (SLH-30A32) =yt e = otk S

p: B RS = @ mtcpR ARRAY [1.,10] OF B... %MBD
il oz # mtcpRI1] BOOL “%MB0
b Bl puc i # mtcpR[2] BOOL %MB1
F @ Applcation [iE{r] % mtcpR[3] BOOL %MB2
@ RS @ mtcpR[4] BOOL %MB3
= merre Gre) & mtcpR[S] BOOL %MB4
- BB ummE & mtcpRIs] BOOL % MBS
ot _'@ Mt @ mtcpRI7] BOOL %ME6
: 8] pic_pro % mtcpR[8] BOOL %MB7
ik [ Modbus_TCP (Modbus TCP) & mtepRo] e PP
‘& SoftMotion General Axis Pool & mtcpRI10] SRR MBS

@ o = @ mtepC ARRAY [1..10] OF ... %MW40000

4 mtcpc[1] WORD i %MBA1000

@ mtepcf2] WORD 0 %MBEI00Z

@ mtcpcf3] WORD i %MBEI04

@ mtcpcl4] WORD i %MBE1006

% mtcpcls] WORD 0 %MBE1008

@ mtepCle] WORD i %MBS0010

@ mtepcl7] WORD i %MBE1012

@ mtcpCla] WORD 0 %MBA0014

4 mtcpcfa) WORD 0 %MBA0016

@ mtcpCl10] WORD 0 %MBE0018

(4) Set communication parameters for the touch screen.
Open the "Device" function interface from the "System Settings" window and select Net0->Modbus TCP (Display
Master). The IP address here needs to be consistent with the IP of the slave device and the port number in the

software, otherwise the connection cannot be successfully established. As shown in the following figure:
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Type Value Default Value Unit  Description
unT o ssss|  so2|  ModbusSve Port
X
Device Printer Project

T B0
B e e

Communication settings

Essential information

Device \Modbus TCP |

Equipm |Modbus TCP |

i ‘192 168 . b6 6 |
space
End Stati

Timeout and packaging parameters

= |
E

[[] Communication status register

TGOS
Foyy

100

3 Network configuration 'Eﬂ_ Modbus_TCP X |
ModbusTCP Parameters Parameter
ModbusTCP If0 Mapping '
ModbusTCP IEC Objects
Status
Information

Systern settings

Parameter Monitor Interaction User permi  Clock

COM1 ‘Modbus
COM2 | Modbus TcP
Net0 | Modbus TCP Slave
MNew equ;‘pmerﬂ ‘
Ha. Device name | Equipment type P;Et Fao
0 Local Device | Local Device -

Do not export communication status informatio

[] Communication shield address

PSB

100

Do not use communication mask address

| Advanced | Confirm |

(5) Add relevant components in the project interface, as shown in the following figure:
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(6) Online simulation, establish a connection with XS Studio software to perform related read/write register or
coil operations with the slave station. As shown in the following figure:

| [E Pcpre x| ([ pevce | wobsTeP | FeSE | -
Device Application.PLC_PRG
T il & #EE s 2 =
= @ mtpcR ARRAY [1..10] OF B... %ME0 B
| # mtocriil BOOL | %,MBO Touch Win Pro
@ mtper[2] BOOL %MB1
& mtper[3] BOOL %MEB2
# mtpeR[4] BOOL %MEB3
@ mtper[s] BOOL %MB4
# mtper[E] BOOL MBS
# mtper[7] BOOL %MEB6
@ mtper[a] BOOL %MEB7
@ mtper[e] BOOL %MB8
@ mtpcR[10] BOOL ALS %MEB9
= % mtcpC ARRAY [1..10] OF ... TLMW40000 m
| # mtepcr WORD 418 | %MB30000
@ mtcpcl2] WORD 0 %MB30002
# mtcpclz] WORD 0 %MB30004
# mtcpcl4] WORD 0 %MB30006
# mtcpc[s] WORD 0 *.MB80003
@ mtcpcls] WORD 0 %MBa0010
@ mtcpcl7] WORD 0 %MB30012
& mtcpcla] WORD 0 %MBA0014
# mtcpcle] WORD 0 %MBa0016
# mtcpcl10] WORD 0 %MBa0013
————————— . —

Note:

(1) Add the required touch screen elements and select Modbus_general, station number must be set to 0!

(2) Select 0X (readable and writable) or 1X (read-only) for the object type of the button or indicator light, where
both 0X0 and 1X0 correspond to MBO, and so on;

(3) Select 3X (read-only) or 4X (readable and writable) as the object type for data input or display. Both 3X0 and
4X0 correspond to %MW40000, and so on;

(4) If the data type input or display is DWORD, then 3X0 and 4X0 occupy the %MW40000, %MW40001

registers, and so on.
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3-4-4. MODBUS TCP common faults

1. The master station is unable to read and write to the Xinje XS controller as a slave station

Processing: When configuring slave station parameters on the master station side, the station number needs to be
filled in as 0.

2. The Xinje XS controller, as the master station, cannot communicate with the slave station

Handling:

(1) To access this address for the client, the first step is to ensure that the server has this address, otherwise the
client will not be able to access non-existent addresses and an error will be reported;

(2) Check if the slave station has data types, initial addresses, and communication numbers of these accesses;

(3) Please pay attention to the function code. The function code does not match and communication is not
possible.

3-4-5. MODBUS TCP communication frame

Modbus devices can be divided into a main station (poll) and a slave station (slave). There is only one master
station and multiple slave stations. The master station sends request frames to each slave station and the slave
station responds. When using TCP communication, the master station is the client side and actively establishes a
connection; Slave station is the server side, waiting for connection.
¢ Main station request: function code+data;
¢ Normal response of the slave station: request function code+response data;
¢ Abnormal response of the slave station: abnormal function code+abnormal code, where the abnormal
function code is about to request the highest effective position 1 of the function code, and the abnormal
code indicates the type of error;
¢ Attention: A timeout management mechanism is required to avoid waiting indefinitely for responses that
may not occur.
IANA (Internet Assigned Numbers Authority) assigns the TCP port number 502 to the Modbus protocol, which is
currently the only port number assigned in the instrumentation and automation industry.
The data frame of ModbusTCP can be divided into two parts: MBAP+PDU.

B Message header MBAP
MBAP is the header of the message, with a length of 7 bytes, and its composition is as follows:

Transaction ID Protocol identification Length Unit identifier

2 bytes 2 bytes 2 bytes 1 byte

Transaction identifier: It can be understood as the sequence number of a message, and usually needs to be added
with 1 after each communication to distinguish different communication data messages.

Protocol identifier: 00 00 represents the ModbusTCP protocol.

Length: represents the length of the following data, measured in bytes.

Unit identifier: can be understood as the device address.

B Frame structure PDU

The PDU consists of a function code and data. The function code is 1 byte, and the data length varies depending
on the specific function.

Communication process:

1. Connect to establish a TCP connection;

2. Prepare Modbus messages;

3. Send a message using the send command;

4. Waiting for response under the same connection;

5. Use the recv command to read the message and complete a data exchange;
6. At the end of the communication task, close the TCP connection.
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3-5. CANbus

CAN is the abbreviation for Controller Area Network (hereinafter referred to as CAN), which is an ISO
internationally standardized serial communication protocol. In North America and Western Europe, the CAN bus
protocol has become the standard bus for automotive computer control systems and embedded industrial control
LANSs, and has the J1939 protocol designed specifically for large trucks and heavy machinery vehicles based on
CAN as the underlying protocol.

3-5-1. Parameter configuration

The abstract meaning of CANBus is a controller local area network. In fact, it is a twisted pair with high and low
level differences. It plays a role in transmitting data, and is favored by engineers due to its real-time, reliable, and
effective serial communication. Originally developed by Bosch in Germany for the application of automotive
electronics, it has now been promoted to fields such as mechanical manufacturing, industrial automation, servo
motor manufacturing, large-scale medical machinery, and building security monitoring. At present, CANBus has
become the preferred fieldbus for industrial communication.

The PLC equipment of XSLH-30A32 model exchanges data in free format with other devices in the CAN
network that support CAN2.0B or CAN2.0A protocol. (Currently, only XSLH-30A32 models support CANBus
communication)

1. Enable CANBus devices

Double click on the "Network Configuration" node in the left device tree to open the network configuration
interface. Enable "CANBus" through the enable window and generate the "CANBus_ CAN1 (CANBus)" node on
the left device. As shown in the following figure.

Devices - 3 X £ Network configuration X

*||: Refresh Copy Paste Delste Revoke Rede Enlarge Reduce 100 %

oML (RS232)
[] MODBUS Master [] MODBUS Slave (XINJE) [] MODEUS Slave (Othe

i CPUFrame

= Bl PLC Logic
=1} Application CONZ (RS485)
i m Library Manager [] MODBUS Master [] MODEUS Slawe (XINJE) [] MODEUS Slave (Othe
-[5] rLc_pra (PRE)
= @é Task Configuration EtherNet
28 MairTask [] MadbusTCP Master [ MadbusTCP Slave (XINJE) [] ModbusTCP Slave (0
’ 8 pic PRG CilOpen
I [# canBus_CAN1 (CANBUS) I [ Ciliopen Master
0’ iotion General Axis Fool
" Local High Speed 10 EtherCAT

[]EtherCAT Naster

EtherNet/IP
[] EtherNet/IF Maszter [] EtherNet/IF Slave

2. Set the CANBus parameters

Double click on the "CANBus CAN1 (CANBus)" node in the left device tree to open the CANBus free protocol
configuration interface. The baud rate and cache bits of CANBus can be set according to actual needs. As shown
in the following figure.
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ﬁ Metwork configuration "ﬁ-] CANBus_CAN1 X |

CANBus Parameter Setting

CANBus 1/0 Mapping Canbus configuration

CANBus IEC Objects Baud rate | 500 v

Stat é .
L s Buffer bits: 8 =t

Infarmation

The CANbus parameter configuration is as follows:

Baud rate: The rate at which communication occurs.

Buffer bit: The cache bit can be set to 8 or 16 bits. When the cache bit is 8 bits, only the low byte data of the
register is sent; When the cache bit is 16 bits, both high and low byte data of the register will be sent, with low
bytes first and high bytes last.

3. Write CANBus free format communication instructions and configure relevant parameters to establish a

connection with PLC equipment. As shown in the following figure:

BE > & X
J Aegir |
= 5 ] Devies GEFEA ((SLH-30A32)
& 8 [FERATS
o crutnze
= B rciBig
=) Application [i£f7]
) EEEs
5] PLC_PRG (PRG)
- & rEms
L= @ MairTask
i) PLC_PRG
5 ] canBus_cAN1 (CANBUS)
5w SoftMotion General Axis Pool

S ‘& 410

|__ 5] PLC_PRG x_m canBus CaNi [ Deviee | 1EET ) EEES |8 RESET |

Device Application.PLC_PRG

= E-Sicl =]
= @ FreeCan_Send_CBEO FreeCan_Send_CB
%3 Execute BOOL
4% CanD LDINT 1600000000
+ 4% SendBuff POINTER TO WORD 162B504CCD4
44 SendDatalen BYTE [16=08
4% Port BYTE 16501
% Protocl BYTE 16200
F# Done BOOL
"% Busy BOOL
"$ Error BOOL
"% ErrorlD %J_FREECAN_ERROR_TYPE ERR_FREECAN_MNO_ERROR
= ¢ send ARRAY [0..9] OF WORD
@ send[0] WORD 1650000
@ send[1] WORD 1620000
@ send[2] WORD 1620000
@ send[3] WORD 1620000
@ send[4] WORD 1620000
@ send[5] WORD 16%0000
@ send[6] WORD 1620000
$ send[7] WORD 160000
@ send[8] WORD 1650000
@ send[s] WORD 1620000
+ @ FreeCan_Recv_CB0 FreeCan_Recv_CB
+ @ receive ARRAY [0..9] OF WORD
-
1 FreeCan Send CBO( N
2 Execute:= ,
3 CanID:= ,
4 SendBuf f[ {6#B5C4CCDA |- =ADR (send) ,
5 SendDatalen:= ,
6 Bork:z= j;
7 Protocl:= ,
Done=> ,
Busy=> ,
10 Error=> ,
11 ErrorID=> );
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The relevant instructions are not described in this manual. Please refer to the User Manual for XS Series PLCopen
Standard Controllers [Instruction Section].

4. XS Studio software interacts with third-party debugging tool ZCANPRO for data exchange. As shown in the

following figure:

Sends data to debugging tools through FreeCan_Send_CB; As shown in the

following figure

AMET:CAN 108 BE X Device
EoEeE [ UsBCAN-I BE0 #iE0 = ENEE = i BE W —
+ [ Device G241 (SLH-30432) At =T -
e TEER mEE w0 conxm pm kE uE =B P S ‘¢.Eeece cond cr0 R
I =% =K & cuy | seate 500
0000000 0 00 AN o ® 000000 0000000000 #Blncmg ; % canid UomT 16200000000
- Application [iZ{T] ® % SendBuff POINTER TO WORD 162B5CACCD4
u 312439800 0 0x0 CAN Rx 8 0816212037424 58 i e gLy — epor
B no s ome “ por s s01
- prm % Protod BTE 16200
= 58 vainTask o o ey
&) pLc_PRG Fg Busy =
2 [ canBus_cAN1 (CANBus) %9 Error S
s SRS " Erorid YJ_FREECAN_ERROR_TYPE ERR_FREECAN_NO_ERROR
%3 i = 4 send ARRAY [0 5] OF WORD
® send(o] WORD 1620008
& send[1] WORD 1620016
& send[2] WORD 1650021
# send[3] WORD 162002¢
# send[4] WORD 160037
9 sendls] WORD 1620042
# send(6] WORD 1620040
@ send[7] WORD 16#0058
# send[s] WORD 1620063
& send[9] WORD. 1620000
| % FresCan_Recy_CB0 FreeCan_Recy_CB
# # receive ARRAY [0..5] GF WORD
1 FreecCan_Send CBO(
2 Execute:= ,
3 canID:= ,
= SendBuff[ 6#B5CACCDA |: =ADR (send) ,
5 SendDatalen:= ,
6 Port:= ,
7 Protocl:= ,
8 Done=> ,
o Busy=> ,
10 Error=> ,
11 ErrorID=> );

Debugging tool ZCANPRO sends data, receive data through the command FreeCan_Recv_CB. As shown in the
following fi

iE o x

&
e # sendis] WORD 1620000
i = 4 FreeCan_Recv_CBO FreeCan_Recy_CB
BE: | USBCAN-I &0 BiE0 A R | v ATl |ZOEM v % Enable BO0L
BEAR: | ERsE v LEERE: (B v #EE0x (125670 D7 21707589 | . H CanlD UDINT 162000007FF
R F M RecuBuff POINTER TO WORD 162B5C4CD50
BAID:0x TFE p-a=Sed) 1 FREE(ms): |0 *y port SoE T
SRR 1 ZERETE) * Protod ByTE
N ——— :, RecvataLen e
SRR | | SHEE | msmEe: 0005 § Do poor
L = | » Busy 800
PimmE "9 Eror 800L
" ErorlD YJ_FREECAN_ERROR_TYPE ERR_FREECAN_NO_ERROR
[LICS KE  BR R R SRR RRRE SKERmS) =
: 3 ¥ receive ARRAY [0..9] OF WORD
FE AN w8~ | [Cizse7op72i 707589 mes | ~ |1 1 0 # receive(0] WORD 1620012
# receivel1] WORD 1650055
# receivel2] WORD 1620070
# receivel3] WoRD 1620007
# receivel4] WORD 1680021
# receivels] WORD 1620070
# receivels] WORD 1650075
K # receivern] woRD 1620088
® receivels] WORD 1620000
# receivels] WORD 1620000
1 FreeCan Send CBO(
2 Execute:= ,
3 CanID:= ,
4 SendBuf f[ je#EscACEDS |- =ADR (send) ,
S — - - - 5 sendDatalen:= ,
25 B [ te| e me (B 9n |5y sEpet| v |[amer| v | Amsern 1 | geEEe: [0 |susm1 | | & (BEss Port:= ,
Protocl:= ,
Done=> ,
Busy=
Error=>

ErrorID=> );

FreeCan_Recv_CBO (
Enable:= ,
CanID:= ,

RecvBuff| 16#85C4CDS0 |- =ADR (receive)

Port:=

Protocl:= ,
RecvDatalen=> ,
Done=> ,
Busy=> ,

22 Error=> ,

23 ErrorID=> ) ;EEE

77



3-5-2. CANOpen network

The CANopen protocol was developed in the late 1990s by the CAN in Automation organization based in
Nuremberg, Germany, based on the CAN Application Layer.

CANopen is an application layer protocol for a network transmission system based on the CAN serial bus,
following the ISO/OSI standard model. The basic protocol is the CANopen Application Layer and
Communication Profile (DS 301), which specifies the CANopen protocol layer and communication structure
description. On top of the basic protocol, various industries have device sub protocols. The so-called sub protocol
refers to redefining or adding new control logic to the internal data meaning of CANopen for application objects
in different industries.

In the OSI model, the relationship between CAN standard and CANopen protocol is shown in the following
figure:

Device protocol CIA Device protocol CIA Device protocol CIA
. DSP 401 DSP 402 DSP xxx
applicafion
application v Y Y
layer CIA DS 301
data link CAN controller CAN 2.0A CAN 2.0B
layer

A A

physical
layer

ISO 11898

Ar A

v

A
CANbus

The OSI model is a conceptual model used to standardize communication functions between various
communication technologies. Lower layers describe basic communication (such as raw bitstreams), while higher
layers describe things like segmentation of long messages and services such as message initiation, indication,
response, and confirmation.

The CANopen protocol is usually divided into three parts: user application layer, object dictionary, and
communication. The most crucial one is the object dictionary, which allows CANopen communication to access
all parameters of the driver through the object dictionary (OD).

The structure of the CANopen device is shown in the following figure:
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B Communication object

The commonly used communication objects in the CANopen protocol include the following:
1. Network management objects (NMT)

The network management objects include Boot up messages, Heartbeat protocols, and NMT messages. Based on
the master-slave communication mode, NMT is used to manage and monitor various nodes in the network, mainly
achieving three functions: node status control, error control, and node startup.

2. Service Data Object (SDO)

The service data object is mainly used for parameter configuration between the master node and the slave node.
Service confirmation is the biggest feature of SDO, which generates a response for each message to ensure the
accuracy of data transmission. In a CANopen system, typically the CANopen slave node serves as the SDO server
and the CANopen master node serves as the client. The client can access the object dictionary on the data server
through indexes and sub indexes, so the CANopen master node can access the parameters of any object dictionary
entry from the slave node, and SDO can transmit data of any length (when the data length exceeds 4 bytes, it is
split into multiple packets for transmission).

3. Process data object (PDO)

Used to transmit real-time data from one creator to one or more recipients. The data transmission is limited to 1 to
8 bytes. Each CANopen device contains 8 default PDO channels, 4 sending PDO channels, and 4 receiving PDO
channels. PDO includes two transmission methods: synchronous and asynchronous, which are determined by the
corresponding communication parameters of the PDO.

4. Synchronization Object (SYNC)

The synchronization object is a message periodically broadcasted by the CANopen master station to the CAN bus,
used to implement basic network clock signals. Each device can decide whether to use this event to synchronize
communication with other network devices based on its own configuration.

5. Emergency message (EMCY)

The message sent when there is an internal communication failure or application failure error within the device.
B Object Dictionary

The CANopen Object Dictionary (OD) is the most core concept of the CANopen protocol. The so-called "object
dictionary" is an ordered set of objects; Each object is addressed using a 16 bits index value. In order to access
elements in the data structure, an 8-bit subindex is also defined.

Each node in the CANopen network has an object dictionary. The object dictionary contains all the parameters
that describe this device and its network behavior.

The items in the CANopen object dictionary are described by a series of sub protocols. The sub protocol describes
the function, name, index, sub index, data type, read/write properties of each object in the object dictionary, as
well as whether this object is necessary to ensure compatibility with devices of the same type from different
vendors.
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The core descriptive sub protocol of CANopen protocol is DS301, which includes the application layer and
communication structure description of CANopen protocol. Other sub protocols are supplements and extensions
to the description text of DS301 protocol.

3-5-3. CANOpen master configuration

1. Hardware interface

When the device is connected to the CAN bus, it is necessary to connect CAN+ to CAN+ and CAN- to CAN-. If
the slave station is a servo, the first (TX+) and second (TX-) wires on one end of the network cable need to be
connected to CAN+ and CAN- respectively, and the other end needs to be inserted into the network port of the
servo. At the same time, dial 3 and 4 on the PLC are built-in terminal resistors that need to be set to ON. In order
to enhance the reliability of CAN communication and eliminate the reflection interference of CAN bus terminal
signals, terminal resistors are usually added to the farthest two endpoints of the CAN bus network. If other
CANopen devices do not have built-in terminal resistors, users need to install them themselves.

2. Software setting

(1) Activate the CANopen bus in the network configuration. After activating the CANopen bus, the CANopen
master station will be automatically added.

Devices > 3 x| & Network configuration X | - || Li Mmm
= J Untitled1 o Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100 - % ‘
=[] Device (1SLH-30432) CANOpen

= Metwork fi i

. ﬁ E c‘:\N:n g:ra s oMl (R5232) RINIE

H His en Frame i

: 5 ] MODEUS Master ] MODBUS S1lave (XIN [l vHsCAN Siave

i AR cpu Frame [l vHBCAN_Slave

= Bl PLC Logic COMZ (RS455) i [l ¥INIE-DF3E CAN Drive Rev1.0
- = Application [] MODEUS Master [] MODBUS Slave (KTH il XINIE-DSSN CAN Drive RevL.0

= Library Manager
[5] L PR (PRG)

EtherNet
[] ModbusICP Master

] ModbusTCP Slave !

ETHERCAT
ETHERMET
ETHERMETIP

= @ Task Configuration = Serial Port
- '
& E:I'”TES'* CANOpen
L FLC PRG CANOpen Master

CAlNBus
= m CANbus {CANbus) O

L Lﬂ CANopen_Manager {CANQDJL |
& SoftMotion General Axis Pool
" Local High Speed 10

EtherCAT
[[] EtherCAT Master

EtherNet/IP

(2) After successful addition, you can see "CANBus" under the device bar. Double click "CANBus" and set the
baud rate in the "general" interface to be consistent with the slave station.

Devices o~ B X || & Network configuration ! [__ﬁ CANbus X
SE Untitled1 =lr
= [ Device (X5LH-30432) Cphecal General
= Sh Metwork configuration 7 .
i i o . 2
B canopen Frame < Network B hd cn“
B cruFrame e s Objects Baud rate (kbit/s) 250 ~
=[A0 PLC Logic
- G Application Status

m Library Manager
~[E] PLC_PRG (PRG)
= @ Task Configuration
=8 MairTask
: -] PLC_PRG
I = Lﬂ CANMbus (CANbus) I
[;B CAMopen_Manager (CANopen_|
A SoftMotion General Axis Poal
% Local High Speed IO

Information

The CANopen slave module can be added through the "Network Device Connection List" on the right, and the
configuration corresponding device tree will appear in the left view of the interface. As shown in the figure:
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= 4j] Unfitled't 'I Refresh Copy Paste Delete Revoke Redc Enlarge Reduce 100 =%
= [ Device (XSLH-30A32)
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: @ CANOpen Frame
: . # CPU Frame
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= @ Application
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= Task Configuration
= 55 MainTask
] PLC_PRG

CANOpen

— _|_j CAMNbus {CAMbus)

¢ = camMopen_Manager (CANopen_Manager)
m VHECAN_Slave (WHECAN_Slave) VHECAM VHSCAN

: [ vHSCAN_Slave (VHSCAN_Slave) Slave Slave

2 SoftMotion General Axis Pool i _

- Local High Speed IO

(3) After adding "CANopen_manager ", you need to download the program first. After downloading, right-click
on CANopen_manager_to scan the device and copies it to the project after successful scanning.
E }g] Uinidled | Refresh Copy Paste Delete Rewoke Redo Enlarge Reduce 100 - %
= 7 pevice (¥5LH-30A32)
- ﬁ Network configuration
' & CANOpen Frame
: w CPU Frame
= 21 PLC Logic
= ﬂ Application
: m Library Manager
5] rLc_PrE (PRE)
= @ Task Configuration

= @ MainTask CANOpen

8] pLC_PRG

- L-ﬂ CANbus (CANbus)
—m CAMopen_Manager {CAN Mznan ‘l

- [t wHecam_sl Hec| @ MUt
: I%'I _Slave (v _ VHECAN
; - Lﬂ WHSCAM_Slave (WH5C Copy Slave
"% softMotion General Axis Pool & Paste
"M Local High Speed 10 ¥ Delete
Refactaring k

Properties...

1 3 Add Object
) Add Folder...
| I Scan for Devices... I

Dizable Device

Update Device... st

If the scan is not successful, you can check if the EDS file has been imported. In Tools - Device Repository,
import the EDS file from the slave station. After scanning, the node ID of the slave station will be automatically
recognized. If you manually add a slave device, you need to manually modify the slave ID.
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(4) In "CANopen_Manager", it is necessary to set up the CANopen master station.
- X i 8 Network configuration |[f canbus " [7] CANopen_Manager x|
Unstiedt ~ |
= [l Device (sLH-30432) Génetal Canaial

=2 Network configuration i e For i I— :

- il canopenFrame og ode- [ | Checkand Fix Configuration... | cn" Op en
i w U brame CANopen /O Mapping : -

- Eg PLC Logic Autostart CANopen Manager Polling of optional slaves

. =} Application CANopen IEC Objects [ start slaves MMT error behavior | Restart Slave v|

: : m Library Manager [] NMT start all {if possible)

- [E] rc_rre PrRE) St
= [# Task Configuration 4 Guarding
i = @ MairTask Flutmaion Enable heartbeat producing
& PLC_PRG )

= [ cANbus (CANbus) Neode-ID ;:}27

. 5 [ cANopen_Manager (CANopen_Manager) | | Producer time (ms) 200

: (3 VHSCAN_Slave (VHSCAN_Slave) 4 SYNC 4 TIME

& SoftMotion General Axis Pool

%, Local High Speed 10 [ Enable SYNC producing [ Enable TIME producing

COB-ID (Hex)  16% 30 z COB-ID (Hex) 167|100 &
Cycle period (ps) 1000 = Producer time (ms) 1000 :.
Window length {ps) ;-IZEIU &
[] Enable SYNC consuming

¢ Node ID: The unique identification number of the master station in the CANopen network, with a default
value of 127 and a range of 1-127.

¢ Check and fix configuration: After clicking to enter, if there are any errors, you can click "Auto Repair".

¢ Auto start CANopenManager (default: enabled): When checked, CANopenManager will automatically
restart after all slave stations are ready.

¢ Polling of optional slaves (default: enabled): When the slave does not respond in the boot sequence, the
CANopen manager queries it once per second until it responds. Continuously polling the slave station will
increase the bus cycle time, which can interfere with applications (especially motion applications). You can
disable polling to avoid this behavior. If polling is disabled, the slave server will be detected again when
sending a startup message.

¢ Start Slaves (default: enabled): The CANopen Manager is responsible for starting the slave.

¢ NMT start all (if possible): If the start slave option is activated (default: disabled), the CANopen manager
uses the "NMT start all" command to start all slaves. As long as the optional slave station is not ready to start,
the "NMT all start" command will not be executed. In this case, the CANopen manager starts each slave
separately. The "NMT all start" command can only be guaranteed in projects without optional slave devices.

*

NMT error behavior: Restart Slave - If an error occurs during slave monitoring (NMT error event), the stack
will automatically restart the slave (NMT reset+SDO configuration+NMT start); Stop Slave - If an error occurs
during slave monitoring (NMT error event), the slave will stop. Then, you must use the CiA405 NMT function
block to reset the slave from the application.
® Guarding

¢ Enable heartbeat producing: If this option is enabled (default: disabled), the main site will send heartbeat
information.
¢ Node-ID: Unique identifier for sending heartbeat information, default to the master node 1D, ranging from 1
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to 127 (decimal).
¢ Producer time (ms): The time interval for sending heartbeat information, in milliseconds, ranging from 1ms
to 65535ms, and is an integer multiple of the bus task time.

® SYNC:

¢ Enable SYNC producing: If this option is enabled (default: enabled), the main site will send synchronization
information. A CANopen bus system can only have one station enabled for synchronous production. The
synchronization type PDO sends information according to the set type after the synchronization information is
sent.

¢ COB-ID: Communication object identification, this setting is used to identify the synchronization message
ID. Value cannot be modified, it is 16#80.

¢ Cycle period (us): The synchronization information is sent at a time interval defined by the synchronization
cycle, which is measured in microseconds and ranges from 100-4294967295us, and is an integer multiple of the
bus task time.

¢  Window length (us): Time window length in microseconds for synchronizing PDO.

¢ Enable SYNC consuming: If this option is enabled (default: disabled), another device must generate SYNC
messages received by the CANopen manager.

® TIME
¢ Enable time producing: If this option is enabled (default: disabled), the CANopen manager sends a TIME
message

¢ COB-ID: (Communication object identifier), Identify the timestamp of the message. Default value: [0...
2047], preset 16#100.

¢ Producer time (ms): The time interval when sending a timestamp, which must be a multiple of the task cycle
time, within the range of [0.. 65535].

(5) Double click on the slave device and configure the slave basic parameters, PDO configuration, and SDO
configuration in the CANopen slave station.

Devices > 2 X || Network configuration [ cambus ] CANopen_Manager "[[] vH6CAN_Slave x|
=15 Untitedt e
= [ Device (xsLH-30432) el General
= ﬁ Metwork configuration Nod [ el
: PDOSs oded: |1 = cn“
= i w CANOpen Frame | - - Op@ﬂ
] w CPU Frame 1 5D0s [[] Enable expert settings
= PLC Logic
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¢ I @ Application Log
i m Library Manager .
| 4 Guarding
PLC_PRG (PRG) CANopen [EC Objects
= Task Configuration H Enable nodeguarding [] Enable heartbeat producing
=8 MmainTask Status - f 1
S Mo oy | Guard time {ms) (5] Producer time {ms) 200 =
& pLc_PRG i |

Ak |4

= Informati B
=[] canbus (CANbus) ikl Life time factor e Heartbeat csnsumirid (0/0 active)

¢ = [l CANopen Mangge N n_Manager)

|7 vHBCAN_Slave (VHECAN_Slave)
z AN_5
"™ Local High Speed 0 COB-ID SNODEID +16#80

4 Checks at Startup

4 Emergency (EMCY) I TIME

Enahle emergency (EMCY)

Check vendor ID [[] check product number [ Check revision number

® General

¢ Node ID: The unique identifier range of the slave station in the CANopen network is 1-127 (decimal), which
needs to be consistent with the slave station itself.

+  Enable Expert Settings: If this option is enabled (default: disabled), all settings predefined by the device
description (EDS file) are displayed.

¢ Enable SYNC producing: If this option is enabled (default: disabled), this slave will send synchronization
information. A CANopen bus system can only have one enabled synchronous production. Synchronize
sending parameters using the synchronization configuration parameters of the main station.

¢ Enable SYNC producing: Only available when the "Enable SYNC producing" option is selected in
"CANopen Manager". If this option is enabled (default: disabled), I/O transmission is synchronized on the
bus. The slave station acts as a synchronous producer. The parameters for the synchronization interval are
defined in the settings of "CANopen Manager".

® Guarding

¢ Enable node guarding: If this option is enabled (default: disabled), the CANopen manager sends messages to
the slave station within the protection time interval (ms). If the slave station does not respond with the given
protected COB-ID (communication object identifier), the CANopen manager will resend this message the

83



* 6 ¢ o o

number of times defined in the lifetime factor, or until the slave station responds. If the slave station does not
respond, mark it as "unavailable".

Guard time (ms): The interval between sending messages (default: 200 milliseconds).

Life time factor: When there is no response from the slave station, node protection errors will be established
based on multiplying the life time factor by the protection time.

Enable heartbeat producing: The module sends a detection signal at the time interval given in the producer
time (ms).

Producer time (ms): Refer to the time set in the device description file.

® Emergency

Enable emergency: When an internal error occurs, the slave station sends an emergency message with a
unique COB-ID.

COB-ID: The COB-ID of the emergency message sent by the slave station, default to SNODEID+16#80.
Time - The availability of this feature depends on the device description

Enable time producing: The device sends a time message.

COB-ID (hexadecimal): (Communication object identifier): Identifies the timestamp of the message.
Enable time consuming: Device processing time messages.

® Checks at startup

Read the corresponding information from the firmware of the CANopen slave station (0x1018 identity object) and
compare it with the information in the EDS file. If there is a difference, stop the configuration and do not start the
slave station.

¢ Check vendor ID: Check supplier ID at startup.
¢ Check product number: Check product number at startup.
¢ Check revision number: Check the revision number at startup.
¢ PDOs:
¢ PDO (Process Data Object) is used for real-time data transmission between the master and slave stations,
receiving PDO as the real-time data sent from the master station to the slave station.
¢ On the PDOs interface, receive PDO from index 1400-1403 in the object dictionary, send PDO from index
1800-1803 in the object dictionary, click on the index to add the required communication parameters, select
the index and sub index, and click "OK". If users need to add/delete/modify mapping addresses, they need to
set them in "Receive PDOs" and "Transmit PDOs".
Genaral Receive PDOs (Master = Slave) Transmit PDO:
= Add PO | o= Add Mapping} #* Edit X Delete ¢ Move Up & Move Down o Add PDO
FDOs
_N.a,ine Object Bit length MName
300s vl 1400: 1. receive PDO parameter 16£201 ($NODEID+16#200) 32 | [] 161800
Controlword 16£6040:16200 16 Statuswor
vl target velocity 16%6042: 16500 16 vl velocity
[[] 16#1401: 2 Select Item from Object Directory = n
CANopen IEC Objects Command
1 TargetSpeed P K A N T Drefault re
Status [ 16#1402: 3 ndex:Subindex ame ccessfype ype au b2
1 [ 1641403: 4. 16+5000: 16500 Command RW UINT 1} %]
Information -+ 16#5010:16#00 TargetSpeed RW UINT 1}
[ - 16#6040:16#00  Controlword R UINT 0
L 16#6042: 16200 vl target velodty R INT i}
Configure device information output i
Device Information List
Name Unknown Object
Machine slot Device name Describe ;i = = 7 ==
) XSLH-30A32 | Motion controlla it & Bitlenathll = ]
Subindex 16#0
| cone
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Double click bold font - index to set specific PDO, COB-ID, and transmission type.

Receive PDOs (Master == Slave)

s Add PDO =i Add Mapping " Edit ¢ Delete. 4 MoveUp & Move Down

e (Ohiert Bit length
|wi16£1400: 1. receive PDO parameter 16#201 ($NODEID+162200) 32
Contralword j LR R GE] 16
'.Iltarget‘.relncity 1R = ENAT SN0 /{ =
[ 16£1401: 2. receive PDO para FDU Properties X
Command
TargetSpeed =
8 _ COB-ID | EMODEID+16#%200
[ 16#1402: 3. receive PDO para
[ ] 16#1403: 4. receive PDO parat = 162201 (513)
Inhibit time (x 100ps) a z
Transmissiontype | Asynchronous - device-profile-spedfic (Type 255 ~ |
MNumber of syncs 1 o
= [ e
Event time (x 1ms) [@ ¥
Process by CANopenManager
cancel
SDOs:
__/__’ﬁ Metwork configuration | canbus |_'E__E_ANopen_Maﬂager A VHGCAN_Slave X |
General +Add 5DO I.(‘ Edit X Delete / Movelp < Move Down
e Line  |ndex:Subindex Mame  Value Bit Length ~ Comment
|| SDOs Select ltem from Object Directory
Log
| Index:Subindex Marmne AccessType Type Default
| CANopen /O Mapping + 16#1003 Pre-defined Error Field
16#1005: 16500 COB-ID SYNC RW UDINT 16#80
CANopen IEC Objects 16#1007:16%00  Sync Windows Length RW UDINT 160
16£100C: 16400 Guard Time RW UINT 16#0
i - 162100D:16200  Life Time Factor RW USINT 1620
i + 16#1010 Store Parameters
Information
- 16¥1011 restore default parameters
—_— S 16#1014: 1600 COB-ID Emergency message RW UDINT SNODEID+16#80000080
o - 16#1017: 1600 Producer Heartbeat Time RW UINT 1620
+ 16#1400 1. receive PDO parameter
i+ 1651401 2, receive PDO parameter
+ - 16#1402 3. receive PDO parameter
o 1541403 4. receive PDO parameter
'+ 16#1600 1. receive PDO mapping parameter
+ 15#1601 2, receive PDO mapping parameter
F - 16#1602 3. receive PDO mapping parameter
< i z PRIt 7 : -
- Mame Unknown Object | =
| Configure device information output
: " o Index 16#0 Bit length |8
Device Information List }
Subindex 1650 Value 0 |
Machine slot Device name De
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CANopen/IO mapping:

You can view CANopen/IO mapping relationships, functional descriptions, actual addresses, and types of

mapping variables.

@  Metwork configuration '['Eﬂ CANbus ] [ CANopen_Manager "-Eﬁ_\l'- HECAMN, __ST‘HFQ
General Find Filter Show all > ok Add FBfor IO C
B Varable Mapping  Channel Address Type Unit  Description

=T Controlword GO UINT

SD0s ) Bit0 Q0.0 BOOL

. 4 Bit1 wOXo.1  BOOL

Log g Bit2 ROX0.2 BOOL

T Bit3 QK. 3 BOOL

CANopen /0 Mapping ] Bit4 %0Q%0.4  BOOL

- T Bit5 SQXD0. 5 BOOL

CANopen IEC Objects : "5 Bits %QXD.6 vy

e ! --:@ Bit7 SHQX0.7 BOOL

g Bit3 %X 1.0 BOOL

Information ":@ Bitg %QX1.1 BOOL

e Bit10 %e0X1.2 BOOL

. "9 Bitil %QX1.3  BOOL

_ . ’ Ty Bit12 %OX1.4  BOOL

o] Bit13 QXL 5 BOOL

T Bit14 540X 1.6 BOOL

Ll Bit15 SWQXLT BOCL

"y vl target velodty SR 1 INT

Status:
It can provide users with device status (such as "running", "not running") and diagnostic information of the
device.
B Network configuration | caNbus | ] CANopen_Manager ' [f] VHGCAN_ Slave x|
General — [
PDOs Last diagnosticmessage
| SDOs Diag String:

Log
CANopen [jO Mapping

CANopen IEC Objects

Status

Information

(6) SDO communication function block

Using PDO method for data exchange is simple and direct. But due to quantity limitations, and these data will
occupy the bus, it will result in not being able to connect too many devices on the bus. SDO communication is
mainly used for configuring parameters of master node to slave nodes, and for transmitting low priority data

between devices.

® [fusing SDO communication method, it is necessary to add the library "CAA CIA405". After adding it,

the "SDO access" folder can be seen in the library file.
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fi) EE®E x [g) POU  |ns SMDrive GenericDsP402  [[@] POU_t | [f) EtherCAT Master SoftMotion | (4J XINXE.
EIE X BeE T EE 9 S51s08 @)E5E © lcon legend...
E=4 REZH
#- |8 35 CANopenStack = 35S CANopenStack, 3.5.15.0 (3S - Smart Software Solutions GmbH) 35COS
®-[LJ 3Slicense = 3SLicense, 3.5.16.0 (35 - Smart Software Solutions GmbH) _3S_LICENSE
#- |8 BreakpointLogging = Breakpoint Logging Functions, 3.5.5.0 (3S - Smart Software Solutions GmbH) BPLog
+ | CAACGIA405 = CAA GiA 405, 3.5.15.0 (CAA Technical Workgroup) CIA405
#- |8 CANbusDevice = CANbusDevice, 3.5.15.0 (3S - Smart Software Solutions GmbH) CANbusDevice
+[CJ EtherCATStack, 3.5.16.40 (35 - Smart Software Solutions GmbH) ETCStack
<
= ) CAA GA 405, 3.5.15.0 (CAA Technical Workgrow ¥|  =© SiN/AiL: [@) B (9 o
"8 CAAOA 405 FUNCTION_BLOCK SDO_READ_DATA EXTENDS CiAd05Base
+ 2 Enums
=2 Function Blocks & =2
%) Network management “» NETWORK USINT
+ ) Own node id * ENABLE BOOL
22 Query state *% TIMEOUT UDINT
=2 SDO access "% CONFIRM BOOL
# 2 obsolete (only for compatibility) "# ERROR NOPEN KERNEL ERROR
[£) spo_reap4 *p DEVICE DEVICE
[£) spo_reap_pata *» CHANNEL USINT
[£) sbo_wrrTE4 * INDEX WORD
[£) spo_wrre_pata *$ SUBINDEX BYTE
#-© Types *» MODE SDO MODE
#12) Library Information *» DATA POINTER TO BYTE
+ ) Structs "9 DATALENGTH  UDINT
"$ ERRORINFO  sSpO ERROR

For example, by adding the function block " CIA405.SDO_READ_DATA ", the parameter can be read through

the program function block.

2 FUKITRESER.project” - XS Studio V1.1.0

[t | se w8 IE = m B IR =0 =8

BEE& o o (AAE I 9T -

& )

3 | B4 | Application [Device: PLC iB55] ~ ©f

-} Application
i) ==
~[5] pLc_pra PRE)
= EEEE
= MainTask
@] pLC_PRG

BE %X | 7 canbus | @] XJServoDriver | n AMEO | ([} CANopen Manager_SoftMotion B
= 5 ERATEREN =l 1] erocraM pou
=[] Device (xSLH-30A32) =] 2| VAR
= 8 PR 3 SDO_READ_DATA_0: CIA405.SDO_READ DATA:
e canopentnze 4 ReadData:UDINT;
- R crunze 5 SIZE: UDINT:=4;
-l e g §|  ED VAR

CANBUS (CANbus)
& [E; Canopen_Manager_SoftMotion (CANopen_Manager)
VHSCAN_Slave (VHSCAN_Slave)
& SoftMotion General Axis Pool
% Fio

SDO_READ_DATA_0
CIA405.5D0_READ_DATA
NETWORK CONFIRM
ENABLE ERROR|
TIMEQUT ERRORINFO
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3-5-4. Application example

Using the Xinje DS5N1 servo as the slave station and setting it to PP mode, configure the object binding of
TxPDO and RxPDO in the PDOs interface of "Xinje DSSN_CAN_Drive". Here, bind several commonly used
objects in PP mode. If there are other needs, you can add them yourself. After completing the binding, enable the
conﬁgured PDO. The specific configuration is shown in the following figure:

- 3%

=3 tntted: -
= [ Device (XsLH-30A32)
= 81 Network configuration
8 cANGpen Frame
i P Frame
= B0 pcLoge
= £} Appiication
(i Library Manager
[2] pLc_prc (PRG)

B Network configuration

| canbus

| catiopen Manager

/[ XOUE_DS5H_CAN Drive_Revi_0 x

General

PDOs

sD0s

Log

CANopen IEC Objects

Receive PDOs (Master => Slave)

= 4dd PDO. o Add Mapping ¢ Edit. X Delete 4 MoveUp s Move Down

Transmit PDOs (Slave =>Master)

o Add P00 s Add Mapping 4 Edit X Delete 4 Move Lp & Move Down

Name
] 16#1400: 1. receive PDO parameter
] 16#1401: 2. receive PDO parameter
¥l 16#1402: 3. receive PDO parameter
1] 16#1403: 4. receive PDO parameter

Object
16#201 ($NODEID-+16#200)
164301 ($NODEID+16#300)
164401 ($NODEID+16#400)
16#501 ($NODEID+16#500)

Bitlength Name Object Bit length
0 ¥l 16#1800: 1. transmit PDO parameter 16#181 ($NODEID+16#180) o
o v[T6F 18012 pa 164281 o
° (] 16#1802: 3. transmit PDO parameter 16#381 ($NODEID+16#380) o
° '] 16#1803: 4. transmit PDO parameter 16#481 ($NODEID+16#480) o

=@ Task Configuration
= & ManTask Status
] pic_rrG
= [ canbus (CANbus)

= [ cANopen_Manager (CANopen Manager)
() XINIE_DSSN_CAN_Drive Revi 0 (XINJE

'3 SoftMotion General Axis Pool

3 Local High Speed 10

Information

You can see the mapping address of the parameters in the CANopenl/O mapping interface. You can set "keep
updatmg variables" as needed.

: v B X B MNewokconfiguwston [ CANbus  [[f] CANopen Manager ' [fj XINJEDSSN_CAN Drive Revi 0 x|
) iﬂ i R b Add, Edit,, 2 Delete "= Go to Variabl
z! ... [ Edit.,., 2 Delete o to Variable
= [ Device (x5LH-30432) Sengial &
=88 Network configuration — Variable Mapping  Type
; s :
w CANCpen Frame | @ XINJE_DSSM_CAN_Dri... ] CANRemoteDevice
ﬁ CPU Frame 2p0e
=20 PLC Logic
=} Application fog
H m Library Manager
PLC_PRG (FRG) PNopen IEC Objects
= @ Task Configuration
= g8 MainTask Status
: ] pLC_PRG
=[] canbus {Canbus) . Information
= Lﬂ CAMNopen_Manager (CAMopen_Manager) i-_
Eﬂ XINJE_DSSM_CAN_Drive_Revl 0 (XIN..
‘& SoftMotion General Axis Pool
‘& Local High Speed IO
E - 4 % | [ cevie B FERERE | () VMSCANSave | (1)  Conopen Mensger Softtioton (U JEPHER (5] XINJE_DF3E_CAN Drive Revi 0 x |
- T =l — ———
LA L= =t 98 ETHE SIOBEENFD,, = STTH
- B s — == et EE sht £l =575 =
g canOpent 2 + "9 Controlword QWD UINT
{8 crutnze SDOs e ] Modes of Operation %082 SINT
- B0 rcimig P =" Target Position %QD1 DINT
P e Q Application B #-"9 Profile velocity %QD2 UDINT
@]EEE?E CaNopenyoRi{ #-"p Profile Acceleration %QD3 UDINT
[E] pLC_PrG PRE) L "¢ Quick Stop Dedaration %QD4 UBINT
-3 psmE CANopenEGHE: % Statusnord %IW0 umT
= & MairTask 7 &4 Modes of Operation Display %182 SINT.
i & pLc_PRG | e -4 Position Demand Value %ID1 DINT
= m CANBUS (CANbus) (5= E ] Position Actual Internal Value  %ID2 DINT

| "3 SoftMotion General Axis Pool

% o

P e nager) |
i 4} [vH5CAN_Slave (VHSCAN_Slave)

[ xINIE_DF3E_CAN_Drive_Rev1_0 (XINJE-DF3E CAN DY

%QB2 can be set to 1 (PP mode) in this interface address, and %QWO (control word 6040h) can be modified to
0X6-->0X7-->0XF/0X4F to enable the slave station. By setting the given position, speed, acceleration and
deceleration parameters, and then modifying the control word 0XF -->0X1F to achieve absolute position motion,
and 0X4F -->0XS5F to achieve relative position motion. Other monitoring parameters start from %IW0.
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3-6. EtherNet/IP communication

Ethernet/IP is an industrial application layer protocol for industrial automation applications. It is an industrial
Ethernet standard jointly developed by Control Net International and ODVA (Open DevicenetVendors Association)
in March 2000. It is built on top of the standard UDP/IP and TCP/IP protocols, and uses fixed Ethernet hardware
and software to define an application layer protocol for configuring, accessing, and controlling industrial
automation devices. The structure of each layer is shown in the figure:

~ CIP ™

Control & Information Protocol
CIP Application Layer
Application Object Libary
CIP Data Management
Explicit Messages, I/0O Messages
CIP Message Routing
Connection Management

Encapsulation

g a
TCP J [ UDP

& J

N

IP

N J
r N

Ethernet MAC

|IEEE 802.3
\_ J
" )
Ethernet

Physical Layer

L J

The method of implementing real-time performance through Ethernet/IP is to add the Common Industrial Protocol
(CIP) protocol on top of the TCP/IP layer for real-time data exchange and running real-time applications.
The technical characteristics of EtherNet/IP protocol:

® The method of implementing real-time performance through Ethernet/IP is to add the Common Industrial
Protocol (CIP) protocol on top of the TCP/IP layer for real-time data exchange and running real-time
applications.

® Ethernet/IP adopts standard Ethernet technology at the physical layer and data link layer, and uses IP protocol,
TCP, UDP protocol to transmit data at the network layer and transport layer. UDP is a non connection
oriented protocol that can work in both unicast and multicast modes, providing only the ability to send
datagrams between devices. For high real-time I/0O data, motion control data, and functional safety data, use
UDP/IP protocol to send. And TCP is a reliable, connection oriented protocol. For data with low real-time
requirements (such as parameter settings, configuration, and diagnosis), TCP/IP protocol is used to send.

® Ethernet/IP adopts a producer/consumer data exchange model. Producers send packets with unique identifiers
to the network. Consumers receive the required data from the network through identifiers as needed. In this
way, the data source only needs to transmit the data to the network at once, and other nodes selectively
receive the data, thereby improving communication efficiency.

® Ethernet/IP enables the transmission of non real-time data and real-time data under the control of the CIP
protocol. CIP is an object-oriented protocol that provides end-to-end industrial equipment, independent of the
physical layer and data link layer, allowing devices from different suppliers to interact well. In addition, in
order to achieve better clock synchronization performance, ODVA introduced IEEE 15888 into Ethernet/IP in
2003 and developed the CIPsync standard to improve the clock synchronization accuracy of Ethernet/IP.
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3-6-1. EtherNet/IP slave example

1. Click on the enable window in the network configuration and select "EtherNet IP Slave". under the left device
tree node, "EtherNet/IP Adapter" W111 be automatically added

Uintitled 1
= | |Device (x5LH-30A32)
= ﬁ Metwork configuration
[ ﬂ CPU Frame
=& PLC Logic
= Q Application
m Library Manager
2] rc_pra (pre)
= @ Task Configuration
= $8 ENIPAdapterIOTask
48] EtherNet_IP_Adapter I0Cyde
\% ENIPAdapterServiceTask
! @ EtherMet_IP_Adapter.ServiceCyde
@ MainTask
3 ] pLC PRG
= LH Ethernet (Ethernet)
| [ EtherNet_IP_Adapter (EtherNet/IP Adapter)
- & SoftMotion General Axis Pool
", Local High Speed 10

;}; Hetwnrkoonﬁgurahnn x

Refresh Copy Paste Delete

Revoke FRedo Enlarge Reduce

100

COML(R5232)
[] MODEUS Master

COM2 (RS485)
[] MODBUS Master

EtherNet
[] ModbusTCP Master

CANOpen
[ CaliOpen Master

EtherCAT
[ EtherCAT Master

EtherNet/IP
[] EtherNet/IF Master

2. Right click “EtherNet/IP Adapter”— add “EtherNet/IP Module”.

Devices

Uintitled 1
=[] Device (¥5LH-30432)
=5 Network configuration
P E CPU Frame
B PLC Logic
= @ Application
m Library Manager
~[E] pLC_PRG (PRG)
@ Task Configuration
=& ENPAdapterIOTask
] EtherNet_IP_Adapter.10Cyde

~||

vJ;lx!_

ﬁ; Network configuration X

Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100

[] MODEUS Slave (XINJE) [] MODEUS

[] MODEUS Slave (XINJE) [] MoDEUS

[] ModbusTCP Slave (XINJE) [[] Modbus

[] CiNBus=

EtherNet/IP Slave

CONL (RS232)
[] MODEUS Master

CONZ (R5455)
[] MODEUS Master

EtherNet
[] ModbusTCP Master

[] MODBUS Slave (XINJE) [] Mot

[] MODBUS Slave (XINJE) [ Mo1

[ ModbusTCP Slave (XINJE} [] Moc

Add the data type you want to access for testing.

rk mnﬁ‘gura‘t‘mn

"] Ethernet_IP_Module x

L ; CANOpen
< B AdepterServicntonk [ CiNOpen Master [] CaNBus
@ EtherMet_IP_Adapter.ServiceCyde
@ MairTask EthexCAT
-&] pLC_PRG e g
) [ Add Device
EtherNet_IP_Ad. = . H
y "
3 softMotion General A & |
"% Local High Speed 10 g Copy zhiE
Paste 3 (@ Append device () Insert device - (C) Update device
Delete =
: 7 |Sh'|ng for a full text search | Vendor | <all vendors:>
Refactoring 3 .
3 MName Vendor Version
Properties... 5
= m Fieldbuses

Add Object = = EtherNet/TIP

I3 _Add Folder... E = =" “— EtherNet/IP Module

‘ I Add Device...l |ce information outp [ EtherNet/tP Module 35 - Smart Software Solutions GmbH 3.5.14.0
Disable Device mation List

4o

Update Device... ot Device ni

5 earobiea T

Devices > o X |
=5 Lintteds =l

= [ Device (xsLH-30432)
= E—; Metwork configuration

‘B ne

f EtherNet/IP
w CPU Frame
= E_l] R Lome EtherNet/IP
=} Application !

m Library Manager ‘ Status
|21 pLe_Pre pRE)
= Task Configuration
=-5¥ ENIPAdapterlOTask
- EtherNet_IP_Adapter. [0Cyde
=% ENIPAdapterServiceTask
i E EtherNet_IP_Adapter, ServiceCyde
@ MairTask
. pLC_PRG
= I_H Ethernet (Ethernet)
i= Ji EtherMNet_IP_Adapter (EtherNet/IP Adapter)
: I_H EtherMNet IP_Module (EtherNet/TP Module)l |
: "% SoftMotion General Axis Pool
"% Local High Speed 10

Information

Module Information -

Madule /O Mapping Module

Module IEC Objects Vendor name

Vendor ID
Product name
Product code
Major revision

Minar revision
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Devices ~ % x| ‘B nNetworkconfiguatin ' [f] EtherNet_IP_Module x
= 4 thrteds [ e [ Fina Filter Show all ~ o Add F8 for |0 Channel.. = Gotonstance.
= (3 Device (xsLH-30432)
=8 Network configuration i Variable Mapping ~ Channel Address  Type  Unit  Description
& curme % S pay
=Bl Pctode EtherNet/[P Module IEC Objects
= ) Application

(il Ubrary Manager
PLC_PRG (FRG)
= [ Task Configuration
= & enPAdspteriaTask
) Etheriet TP_Adapter.10Cyde
= & ENPAdapterServiceTask.
] Etherbiet TP_Adepter.ServiceCyde
= MainTask
4 pic_pRG
= [ Ethernet (Ethemet)

Status

Information

[ Etherhiet_1P_Module (EtherNet/IP Module)
' softMiotion General Axis Podl
% Localtigh Speed 10

| Reset Mapping

Devices 7 x
= Lhotledt

__/__/El Netwark configuration

[

EtherNet_IP_Modue ' [f] Etherlet_IP_Adapter x|

lways updatevariables| |Enabled 2 (sivays in bus cyce task)

= [ Device (¥5LH-30432)

General I

= &8 MNetwark configuration
{8 cPu Frame
== pPLC Logic ‘
= £ Application
m Library Manager
~[£] PLc_Pre (PRE)
i= @ Task Configuration
= g ENIPAdapterIOTask
48] EtherNet IP_Adapter I0Cyde
= @ ENIPAdzpterserviceTask
-

@ EtherMet_IP_Adapter.ServiceCyde
MainTask
48] pLc_pRG

=i Ethernet (Etherne
Etherfet_IP_Adapter (EtherMet/TP Adapter)

Etherfet_IP_Module {m’ Module)
'3 softMotion General Axis Pool
"3 Local High Speed 10

Tags

Log

EtherNet/IP Adapter /O Mapping
EtherNet/IP Adapter IEC Objects
Status

Information

EDS File

Vendor name

Vendor ID

Product name

Product code
Majorrevision
Minarrevision

l.j

Enable ACD

[ Install to Device Repositary... |

Select the network interface for Ethernet IP communication.

Ethen'et/IP

- 0 X /"ﬁ Network configuration |m EtherMet_IP_Module ||'_ﬂ EtherMet_IP_Adapter ”E_-]I_Emt?'_
- ._l
= m Device (¥5LH-30A32) Seuerd Metwork interface |
=8 Network configuration
w CPU Frame Log IF address ] 1
— @:l] PLC Logic | s Subnet mask 255 . 255 , 255 . O
B ﬁ Applicatin Default gateway o .0 .0 .0
: m Library Manager | Ethernet Device I/O Mapping i
; PLC_PRG (PRG) Adjust operating system settings
= Task Configuration | Ethernet Device IEC Objects
£ ENIPAdapterlOTask
: & EtherNet_IP_Adapter.I0Cyde Information
=58 EMIPAdapterServiceTask
! Y EtherNet IP_Adapter ServiceCyde S — .
=38 MairTask
-] PLC_PRG
erMet_IP_Adapter (EtherNet/IP Adapter)
: & EH EtherMet_IP_Module (EtherMet/IP Module)
"% SoftMotion General Axis Pool
Bus cycle task set to “ENIPAdapterlOTask™:
> % X| @ Neworkconfguwaton | [fj EtherNet D Modde | EtherNet 1P Adapter (] Ethernet x|
Untitled1 =
= Device (XSLH-30A32) ‘ General Bus Cyde Options ) :
= ﬁ Network confiquration Bus cycle task ;_F.N]PAdapterSendoeTask =
w CPU Frame | tog
2 Bl PLC Logic e

= u Application
m Library Manager
PLC_PRG (PRG)
= [@ Task Configuration
= 5% ENIPAdapterIOTask
. {0 EtherNet_IP_Adapter.I0Cyde
— £ ENIPAdapterServiceTask

"] EtherNet IP_Adapter.ServiceCyde
@ MainTask

Ethernet (Ethernet)
therfle Adapter (EtherNet/TP Adapter)
@ EtherMet_IP_Module (EtherMet/TP Module)

W mmaiwo

B

IEthernet Device TjO Mappingl

Ethernet Device IEC Objects

Information
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3-6-2. EtherNet/IP master example

1. Tools — Device repository — Install — Open the EDS file just exported — As shown in the figure, the

addition is complete.

3¢ Untitled] project” - XS Studio V2.2.0

File Edit View Project Build Online Debug | Tools | Window Help
)OS E S o o BLLM AL N | @ Package Manager., bn [Device: PLC Logic] ~ @8 @, w || =5 |% M=
m Library Repository...
Devices ~ 7 x| | Device Repusitory...l 5 Device Repository X
= [ Unsitisdt || & Visualization Style Repository... Redo Enlarge -
= [ Device (usLH-30832) Il License Repository... Location | System Repository +| | Edit Locations... |
- &5 Network configuration {H:lxs studio\CODESYS\Repositories|Devices) .
: W License Manager...
H # CPU Frame
75& PLC Logic Scnpting Installed Deyice Descriptions
= i} Application ——
; ) Ubrary Mansger 0“ .0’"'15-‘ ‘Smngﬂnram\ltextsaarm Vendor | <Allvendors> = Install... | |
= ptions...
PLC_PRG (PRG) Name Vendor  Version  Description el
={@ Task Configuration Import and Export Options...
' +- [ Miscellaneous
= g ENIPScannerIOTask 2] Device Reader... % (@ Fieldbuses
&) EtherNet_IP_Scanner.I0Cyde Edge Gateway i mm y
”~ + HMI devices
=& ENIPScannerServiceTask
+- [ rLcs
) Etherhet_IP_Scanner.ServicsCyde 4 g =
d +- &P SoftMotion drives
=g MainTask
H -8 PLC_PRG
= [ Ethernet [Ethemet)
5 ﬂj EtherNet_IP_Scanner (EtherNet/IP Scanner) I
" SoftMation General Axis Pool
. Local High Speed 10
% =ggEEA X
€ v 4 > BEBEE > FIEEE (C) > B > PC > S > FESIEE v 0 O T IR R
|a v s =y @ @O
A~
I O s A 2] st Sl KW
J 3D | | EtherNet_IP Adapter.eds 2022/12/21 13:06 EDS 4% 399 KB
. EwR
= BR
=) s
4 =
b s
]
- RS (C)
- AR (D)
o R
v
SCHEE(N): | EtherNet IP Adapter.eds v| | ARl ec v
#171(Q) BiE
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P RETRE X
B (L)  System Repository v | RIEE ..
(D:\XS STUDIO 12.15\CODESYS\Repositories\Devices)
TEAMNGFREW
[ETRENFHER | HEmE: | <oBHuE> v TR
=4 S A ENE(W
+ “— EthernetlP{8if SH(E).
= = EthernetlP|TiZ iEH123
(3 [etherNettp Adapter | 35 - smart Software Solutions GmbH
Lﬁ Generic EtherNet/IP device 3S - Smart Software Solutions GmbH Vv

<

>

= € C:\Users\PC\Desktop\¥ffiR 37 {4 3% \EtherNet_IP Adapter.eds
@ i35 EtherNetlP Adapter BER IS ETFIEE.

FHER D).

Click on the enable window in the n

Devices »w 0 X

= 5 Lintitled?
= [ Device (XSLH-30A32)
= B Network configuration
: w CPU Frame
= [0 PLC Logic
- = £} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= §8 ENIPScannerIOTask
; @ EtherMet_IP_Scanner.I0Cyde
& ENIPScannerServiceTask
E @ Etherhet_IP_Scanner.ServiceCycle
& MainTask
"] PLC_PRG

-

- ﬂj Ethernet (Ethernet)
g = r_ﬁ EtherNet_IP_Scanner (EtherNet/IF Scanner)

™ Local High Speed 10

Refresh Copy

Paste Delete Revoke Redo Enlarge Reduce 100

etwork configuration and select "EtherNet [P Master".
crwork con leurat
- %

coml (Rs23z2)
[[] MODBUS Master

COM2 (R3485)
[] MODBUS Master

EtherNet
[] ModbusTCF Master

CAOpen
[] CaNdpen Master

EtherCAT
[] EtherCAT Master

[[] MODBUS Slave (XINJE} [] MODBUS Slave (Gther

[] MODBUS Slave (KINJE} [] MODBUS Slave (Other

[] ModbusTCP Slave (KINJE) [] ModbusTCP Slave (Ot

[] CaNBus

EtherNet/IF
EtherNet/IP Master [] EtherNet/IP 3lave

Add a slave device from the "Network Connection Device List" on the right, as shown in the figure:

Devices
= 5 Unfitiedt
= [ Device (xsLH-30432)
=& Network configuration
: i w CPU Frame
=81 PLC Logic
i~ ﬁ Application
: ﬂﬂ Library Manager
PLC_PREG (FRG)
= @ Task Configuration
T @ EMIPScannerIOTask
8 EtherNet IP_Scanner.I0Cyde
& ENIPScannerServiceTask
= @ EtherNet_IP_Scanner.ServiceCyde
& MainTask
: &) pLc_PrG
= Eﬂ Ethernet (Ethernet)
i = ﬂi EtherMet_IP_Scanner (EtherMet/IP Scanner)
2 tﬂ Generic_EtherMet IP_device (Generic Ether|
: [T Generic_EtherNet_IP_device_1 (Generic Eth
"2 SoftMotion General Axis Pool
% Local High Speed 10

- 2 X

7 &5 Hemﬂionnﬁgnraﬁnn x|

Refresh Copy Paste Delete Revoke Rede Enlarge Reduce 100

- %

EtherNet/IP

Generic_ Generic_
4 Etherhe — |EtherNe
|t P devi | tr devi
| . ce . cel
192.168. 192.168.
02 i o3
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List of network connected devices.

[#fl Generic EtherNet/IP device
= Serial Port




Set the bus cycle task to ENIPScannerlOTask:

Devices - o X _(_’ﬁ Metwork configuration S ﬁ Ethernet X |
=5 thbted] ||
= m Device (XSLH-30A32) General Bus Cyde Options = -
- By Network configuration Bus cycle task ENIPScannerlOTask
k w CPU Frame =L
= &0 PcLogic e
. =} Application :
: @ Library Manager Ethernet Device /0 Mapping
: PLC_PRG (PRG) |
= @ Task Configuration Ethernet Device IEC Objects
= @ ENIPScannerIOTask
: @ Etherhet_IP_Scanner, I0OCyde Information
= @ ENIPScannerServiceTask
Pl @ EtherMet_IP_Scanner.ServiceCyde h
= @ MainTask
: & PLC_PRG
- m Ethernet (Ethernet)
= ﬂi EtherMet_IP_Scanner (EtherMet/IP Scanner)
; ﬂj Generic_EtherMet_IP_device {Generic Etherl)
. Eﬂ Generic_EtherMet_IP_device_1 {Generic Eth
Select the master station Ethernet port:
Devices > 3 X ’ﬁ Network configuration ./ @ Ethernet x|
Untitied 1 -
= [ Device (xsLH-30A32) Genere Network interface
= B8 Network configuration 2
St "W Pl Log IP address |182 . 168 . 0 I
=50 PC Logic S Subnet mask |25 . 255 . 255 . 0
i ﬂ Appbeainon Default gateway [0 .o .0

m Library Manager
- [5] pLc_PrE (PRE)
- @ Task Configuration

=g EMIPScannerlOTask

@ EtherNet_IP_Scanner.I0Cyde
= g% EMIPScannerServiceTask
Lo @ EtherMet_IP_Scanner.ServiceCyde
= @ MainTask

=| PLC_PRG

m Generic_EtherMet_IP_device {Generic Ether
: L Eﬂ Generic_EtherMet_IP_device_1 (Generic Ethi
I "2 SoftMotion General Axis Pool

Set the slave station IP:

Ethernet Device I/0 Mapping

Ethernet Device IEC Objects

Information

Adjust operatin

g system settings

>~ o X ’ﬁ Network configuration |m Ethernet " Eﬁ Generic_Etherllet_IP_device X |
Untitied1 -
= [ Device (xsLH-30A32) General Address Settings

= E‘a Netwaork configuration o . =

; w e onnections IP address _]SZ 168 .. O . 2_ Etherl‘et/lp-
=1 pLC Logic :

: Assemblies

= ﬂ Application

m Library Manager
[ rc_prg (ra)
- @ Task Configuration
= @ EMIPScannerICTask
i @ EtherMet_IP_Scanner.I0Cyde
=28 ENIPScannerServiceTask
b @ Etheriet_IP_Scanner.ServiceCyde
= @ MainTask
: “AH pLC_PRG
= E[j Ethernet (Ethernet)
: =[] EtherNet_IP_Scanner (EtherNet/IP Scanner)

User-Defined Parameters
Log
EtherMetfIP IEC Objects

‘Status

Informatian

8 m Generic_EtherMet_IP_device {(Generic Ethe

H i L|j Generic_EtherMet_IP_device_1 {Generic Eth|
"% SoftMotion General Asxis Pool
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Electronic Keying

[] Compatibility check

Vendor ID 1
Devicetype 1
Product code |1
Majorrevision |1

Minorrevision |1

| Restore Default Values|

[] check match
[ check match
[] check match
[] check match

[] check match



Communication testing:
Define and associate variables, download the program into the PLC.

R > 8 X 5 PCPRG [5] POU x| Pesstentars A, EARES O, Recpes ()  Ethemiet 1P Modile (]  EerCAT Master Softhotion [ Dewce ] Ehertiet B Adspter [ Etermet @ o iy gEes
= [ FaEE

= 2 Device [EAERS OOH-60ATY) | st P & o peeey )

=& FEEs = #a ARRAY [0..2] OF W Q81
i crutnze # oo WORD 1 wqB1s
= Rlec®E # olil woRD 2 %qB17
= ) Apphcation [EfT] » ai2) WORD 3 Q819
o = #b ARRAY [0..7] OF REAL %821
i s # bl5] REAL 12 %a821
(& mcprG PRG) # 5(1] REAL 13 Q825
) routrg) # b1z T i e

= A RS

3, Recpes

- @ asmE
= 5§ DI AdteIOTak
8) Bhertiet Jp_Adspter 10Cyde
&) rou
= & paPAdapterserverTask
8) Ethertiet_IP_Adapter. ServiceC
43 EarCAT Tosk
= 5 MaTask
& nc_pes
T Persstentiars
= 5 [{ EdercaT Master_Sofstion (EmercAT Ma
@ xn0E_PSSC1_Cok Prive Rev3 0 i)
= [ ethemet Ethernet)
= O @ Etrertet JP_Aduoter (Ethernet/ Ada

[ Ethertiet P Modue EthernettP M
' SoftMoton General v Pocl
o Fimo

Communication successful.

3-7. OPC UA communication

3-7-1. Communication overview

OPC UA (OPC Unified Architecture) is a time sensitive network technology based on OPC Unified Architecture,
which establishes a time sensitive mechanism to support network interoperability and achieves a breakthrough in
the comprehensive integration of information technology (IT) and operational technology (OT) at the physical
layer, data link layer, network layer, transport layer, session layer, expression layer, and application layer. This
technology is based on the international standards of the International Electrotechnical Commission (IEC) and the
Institute of Electrical and Electronics Engineers (IEEE), and can provide standardized modules for the
construction of industrial internet network systems. It is a key technology for establishing large bandwidth, high
synchronization, and wide compatibility communication from sensors to the cloud.

OPC UA is essentially an abstract framework, a multi-layered architecture where each layer is completely
abstracted from its adjacent layers. These layers define various communication protocols on the line and whether
messages containing data, data type definitions, and other content can be safely encoded/decoded. By utilizing this

core service and data type framework, people can easily add more features on top of it (inheritance).

3-7-2. Parameter setting

(D Right click “Application”, click “Add Object”-“Symbol Configuration..”, select “Support OPC UA features”
in the pop-up window to enable the OPC UA function.
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'~ & X || & Network configuration X |

Untitled 1 ~||: Refresh Copy Paste Delete Rewvoke Redec Enlarge Reduce 100 - %
= [ Device (¥5LH-30A32)
= & Metwork configuration

H i ﬂ CPU Frame

= B0 PLC Logic

=1 |Application

m Library Mang & Cut
[E] PLc_PRG (PH Copy
= @ Task Configy Paste

= @ MainTasl % Delete

8 pic

"% SoftMotion General 4
"% Local High Speed I0 Properties...

Refactoring »

[ Add Object » | @ Atarm Configuration...
=) Add Folder... Application...
1" Edit Object Axis Group...

Edit Object With... Cam table...

CNC program...
CMNC settings...

Collapse Application

% Login

Delete application from device

Data Sources Manager...
DUT...

External File..,

Global Variable List...

BRERABR L DBEELS NBEERIO

< Image Pool...
I Configure devid Interface...
Device Inforl Metwork Variable List {(Receiver)...
. Metwork Variable List (Sender)...
Machine sl 5 .
Persistent Variables... >
0 ased on CODESYS
POU..,
POU for implicit checks...
Recipe Manager...
Redundancy Configuration...
|'.5 Symbal Configuration... |
] Text List...
Add Symbol Configuration s
Ha
Create a remote access symbol configuration.
MName

| Symbol Configuration
[] Include comments in XML
I Support OPC UA features I

Client Side Data Layout
() Compatibility Layout
(@) Optimized Layout
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(2) Double click on "Symbol Configuration", click "Build" in the pop-up interface, and check the parameters that

need to be monitored.

Devices

FeiXunFro =
= [ Device (X5LH-24416)
= E—; MNetwork configuration
: 2 w EtherCAT Frame
: w CPU Frame
=B PLC Logic
: -ﬁi Application
@ cvL_orc
m Library Manager
~[E] Pic_rré (PRG)
[ PoU_VHS PPRE)
.
23 Task Configuration
g8 EtherCAT Task
=g MairTask
@ pLC_PRG

3-7-3. OPC UA example

B T
I E View -

[{fl  Hardnare configuration
Build| ' [ Settings - Tools =

B Pepre

| Pou_wis

‘. 2 Symbol Configuration x|

E Changed symbol configuration will be transferred with the next download or online change

I/ There are 3 configured variables which are not referenced by the IEC code. Reading and writing to them may not have the desired effect(s).

Symbaols Access Rights Maximal  Attribute  Type Members Comment
&-{F] Ej Constants
- GVL_OPC
| [Wl| # pata_soot " " ARRAY [0..199] OF BOOL
1 [@]| # DATA_INT ] ] INT
1 @| # paTA_REAL £ ] " ARRAY [0..199] OF REAL
“TT # 10_control "y UINT
] % Io_vel k] INT
] # MC_POWER " SM3_Basic.MC_Power
[0 # XINAxis E XJ_HSIO.X]_PULSE_AXIS !
- [ @ IoConfig_Globals

Example 1: Use the Xinje XSLH-24A16 and Weinview HMI (model CMT3105X) for OPC UA communication.

Programming;:

(1) Several parameters were written in XSLH-24A16, and login download was checked in the OPC UA interface.

(2) Weinview HMI settings

=2 FEmE x[[5] PcrRe

3-i"%ﬁ‘@ﬁ"ﬁ%i&ﬁtﬂ%iﬁﬁﬁi(ﬁﬁ% —iERE). |

=i

FAR  BA B R

wE - a3 x | ‘ | Device G e
=0 AATERSH = A - T RRE - T8 -
= [ Device (XSLH-24A16)
- B FEET |
TR S EBIS R T — T E S
A oz T SEEIEET T HITE RS
=Bl L iBE
E Q%pmm“ Constants
i B fcg?;igcpm) IoConfig_Globals
. PLC_PRG
=l (] ar INT
B prma W] # Varl » "
= @Elnﬁsk E, # Var2 r* K” INT
| PLC_PRG =]
[ HIGH_SPEED_I0 (SHEI0) LJ #Vaid » i BoCL
‘A SoftMotian General Axis Poal V| # Vara % ’* BOOL

B

(1) Select "OPCUA Server" in the "IIOT Energy Management" interface, check "Enable" in the opened "OPCUA
Server" interface, and click "OK" in the pop-up interface. After the relevant label pops up, close the interface.
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BE«»s

SECS/GEM

®E TEXH T #AN/REE

o

REREERE aF

BEREE

#¥W T8’  Weincloud

BR®

T 3: Monitor Mode

£ 4: Common Window

7 5: Device Response

1 6 : HMI Connection

[ 7: Password Restriction

[ 8: Storage Space Insufficient
7 9: Backy

110 : WINDOW_010

o0

oo

o0

oo

REE

%

BE...

OfEsmast

#4512/ 15000, HDA M1k : 0/ 50

Local HMI

OPC UA Client

Tags

*A

O SRR PN .-

(2) In the "System Parameter Settings" interface, click "Add Device/Server", select the device type as "OPC UA
Client" in the pop-up "Device Properties" interface, and set the IP address to XSLH-24A16. After setting it, click

OK.

Z)

HE

R
R

SRt

Canss

==

¢t BE« - |EEl T8 e #ms |

9 Besid

BE

WiFi #R

HMI EtE

nRE
LD

B8

: Monitor Mode 4
: Common Window
: Device Response
: HMI Connection
: Password Restriction
: Storage Space Insufficient
3 9: Backup
310 : WINDOW_010
1
12
13
14
15
16
17
18
19
20

®NO VAW

1

SR

= HREEEEANM vy, EELF E

—RREE

BEIES/EORT
£

b ArEB

HFR : [OPC UA Client

BB

¥ REECE

FTP
802.1X (WiFi)

~

BaRE

@B
FREME : A

5 EREEREHME Hv, BT TR

RERE

OPC UA Client

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40 b|

P: [192.168.6.21, ¥A1S5=4840

=8

(3) Click on "Import Labels" and select "OK" in the pop-up interface. The "OPC UA" server label interface will

appear, where you can select the relevant data of PLC
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WiFi #R EEIERS /2SR B FTP
wE HMI Bt —REE B2 i BrES yRECE BENE 802.1X (WiFi) SO s1
e LEu=w
| )
|
|| OPC UA BREZ=EIRE
A
| AL SARE -
= Objects(85) | Disoloy Name_Moge D '
|
‘ # [ zerveréZi(S:o)m) Varl ns=4;s=|var|Xinje-x86-Windows (RTE)-SM-CNC.Appl| :
= eviceSe!
= Xinje-x86-Windows (RTE)-SM-CNC(|plc| Xinje-x86-Windows (RTE)-¢ Var2 ns=4;s=Ivar|Xinje-x86:Windawss (RTE). SM-CNC.Appl
- Resources(1001) Var3 ns=4;s=|var|Xinje-x86-Windows (RTE)-SM-CNC.Appl
= Application( |var|Xinje-x86-Windows (RTE)-SM-CNC.Applicatic Var4 ns=4;s=|var|Xinje-x86-Windows (RTE)-SM-CNC.Appl
[ clobalvars(|appo|Xinj dows (RTE)-SM-CNC.App 3
= Programs( |appo|Xinje-x86-Windows (RTE)-SM-CNC.Appli
o pic 06 -GM-
[v]m var1(|var|Xinje-x86-Windows (RTE)-SM-CNC.Appli
1 [V]m Var2(|var|Xinje-x86-Windows (RTE)-SM-CNC.Appli
[V]m Var3(|var|Xinje-x86-Windows (RTE)-SM-CNC.Appli
[V]m vara(|var|Xinje-x86-Windows (RTE)-SM-CNC.Appli
[_]™" Tasks(TappolXinje-x86-Windows -SM-CNC.Applicatic
= pevic I(Ivprop | Xinje-x8! dows (RTE)-SM-CNC.,
[[]m DeviceRevision(|vprop|Xinje-x86-Windows (RTE)-SM-CNC < >
[[]m HardwareRevision(|vprop|Xinje-x86-Windows (RTE)-SM-C
[[]m Manufacturer(vprop|Xinje-x86-Windows (RTE)-SM-CNC. Display Name Node ID Variant Type Sample Interval Description
[]m Model(|vprop|Xinje-x86-Windows (RTE)-SM-CNC.Applicat
[[Jm RevisionCounter(|vprop|Xinje-x86-Windows (RTE)-SM-CN
= ser (Ivprop|Xinje-x8 dows (RTE)-SM-CNC.,
[(m softwar ion( | vprop|Xinje-x86-Windows (RTE)-SM-C
< 2 > < >
[Cetiags BRI HBTE >> HBTS 173
= BERMAMITEMIRE
RETRE... B

Address Mapping Table

() Click OK and the message "Successfully imported tag communication" will appear.
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WiFi 2R EEIES /RS 5 FTP
BE HMI Ei% —REE X i BrPEE ¥ RECEE BARE 802.1X (WiFi)

1T3105X (1024 x 600

ZSH1 i85 4 OPC UA Client Z&#L. OPC UA Client LK (IP=192.168.6.21, ¥#w[1S=4840) TCP/IP

EasyBuilder Pro

|\ BASARSER

Address Mapping Table

WE i HE

(5) Select the relevant type of component in the "Components" section, click on the dropdown icon in the
"Labels" section of the pop-up interface, and the relevant parameters will appear. Select all parameters in

sequence
7

= ml * S/

lloT/BEREE
—EE mESA B MENERE R BE TR

Hek EREH R = i
- Clmoss A

BREE 8 T EREMAES

i Sa s R * SRS ERETT (R8s \ AR ASIeR.
7 3 : Monitor Mode A I ERTINE, -, AT AITINY: c: AR
[ 4 : Common Window B
5 Device Response
1 6: HMI Connection
17 : Password Restriction
: Storage Space Insufficient
1 9: Backup
110 : WINDOW_010

1

12

13

14

15

16

17

18

19

20

9

®

OismyS A\ ERAR S

BERUSA
%% : OPC UA Client

v B Tags o BEsE
v %2 Objects(85)

v %z DeviceSet(5001)

v %2 Xinje-x86-Windows R... @ Var2 INT
B v %2 Resources(1001)
OrE v %2 Application(|va

v % Programs(a...

% PLC_PR...

@ varl INT ns:4;s:|

ns:i4;s:|
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By (0 V6.08.01.214

—REE R BY &S

eI EEE Y ‘ ‘ 81 52 s
) qQ 1 A
3 = IER o-a ( | A
Lo = D 8 . fo- A [l s L
. Cmoss AROE@ ] o = ®
HE £ o WS/
ExH d < gl [ sByS SRR
7 3 : Monitor Mode Allal] ¢ o
[ 4: Common Window B L
[ 5: Device Response 184 : |OPC UA Client v el
-1 6 : HMI Connection
717 : Password Restriction o wE: 0 DINT

{1 8: Storage Space Insufficient
1 9: Backup
=1 10: WINDOW_010

NE_O (INT-Var1 (ns:4;s:|var|Xinje-x86-Windows (RTE)-SM-... 2 v Tnagsb = BEE A
I o i &= v % Obj
11:5_1 (INT-Var2 (i ar|Xinje-x86-Windows (RTE)-SM-... E 2 C;ﬁJ;tvSi(iSS)e‘(som) v SOOL TR 0o W
212 2 Xinje-xB6-Windows ... B Vard BOOL nsid;s:|var|Xinje-x86-Win....
13 v %z Resources(1001)
14 =
15 &
16
o - e
18
19 e 1R
20 =
21
22
23
- 24
25 =
- 2 RS
27
28
29
30
31
32
33
34
35
36
37

38 v e R
=l | I o

NE_O0 %{ns:l:s variXinje-x86-Windows (RTE)-SM-CNC.Application.PLC_PRG.Var1))

s

v % Application(va...
v %z Programs(|

P95,

NE_1 %(ns:4;5:]vanX|n;e-x86-Wmdows (RTE)-SM-CNC.Application.PLC_PRG.Var2))

TS_0 (BOQL-Var3 (ns:4;s]variXinje-x86-Windows (RTE)-SM-CNC.Application.PLC_PRG.Var3))

TS_1 (BOOL-Var4 (ns:4;s:|variXinje-x86-Windows (Rﬁ%sl:ml#hphcamn PLC_PRG.Var4))

(6) Select "Online Simulation" in the "Engineering Files" to achieve communication between the touch screen and
PLC.

lloT/BERET i Weincloud

i B W QP =B Ee
RS

*
a=

TEPC- BYTHME HE (28 String EiES it BEE AE 2HM
HMI -

a)

>HMI) z
BE f<ava B
BR® v 10 - WINDOW 010 X
[~ 3 : Monitor Mode d 10d 20d. 30d. o sod. sod 200l sud. sod 1
1 4 : Common Window
: Device Response
: HMI Connection
: Password Restriction 56
: Storage Space Insufficient
: Backup
110 : WINDOW_010 0
NE_O (INT-Var1 (ns:4;s:|var|Xinje-x86-Windows (RTE)-SM-...
NE_1 (INT-Var2 (ns:4;s:|var|Xinje-x86-Windows (RTE)-SM-...
TS_0 (BOOL-Var3 (ns:4;s:|var|Xinje-x86-Windows (RTE)-SM...
TS_1 (BOOL-Var4 (ns:4;s:|var|Xinje-x86-Windows (RTE)-SM...
- 1
: B
~013
- 14
—~015
16
- 17
— 18
19
20
21
22
23
- 24
25
— 26
27
- 28
29
— 30
a1 —
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BE e

("1 memEm (3 eoeRe x

= B o E
= E Device DEHIEY] (SA330-4W) kst ) @ awE ot i
AT
e » varl INT 56
g_n;cm G # Va2 L d
[ # Va3 BOOL e
[ pic_rra pre) # Vard BOOL TRUE
"IeEE
Rt
3 &) wariTak
&) rc_mc " :
, eMT Viewer { Simulation ) - = X

() risH_SPEED_IO GEifEI0)
'8 SoftMotion General Axis Podl

56

Example 2: Use the Xinje XSA330-W and Weinview HMI (model CMT3105X) for "codesys v3" communication.
Programming;:
(1) Several parameters were written in XSA330-W and checked for login and download in the OPC UA interface.

H#H mRR IR

B > & X | [ Devie "1 HERE x|[5) PcrRG
= [ oeanm N - [FwE e - T8 -
= (il Device (xsA330-W) AEA R ECRBESENTR RNNE N CNTEAFHEENNE. | BiR..
B FgES T EmMBRAT— THITHE B
= @l pLC 888 s BERR Bk s
=} Application +[7[£] constants
m Euigs + LE] IoConfig_Globals
.E}. PLC_PRG (PRG) M%. P:c;:: N q'.
3 HERE ¥ # var2 " "
- armE @ # var3 w0
= @ MainTask V] ® vara » »
8] pLc_PRG

1) HIGH_SPEED_IO (Z&10)
2 SoftMotion General Axis Pool

(2) Weinview HMI setting

(D) In the "System Parameter Settings" interface, click "Add Device/Server", select the device type "CODESYS
V3" in the "Device Properties" interface that pops up, and set the IP address to XSA330-W. After setting it, click
confirm.
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it BE e+ EEN TEXE T #RpEE

Ed L
ey | R

R

— WiFi #8 EERS/EE S
L z"’i [q S8 wE HvEE  —REE R ok BPEB  IRGCE  BaRs
Tangs A L[ REEE X
& \

BEFm

S w

5%
6:
7
8:
9

1"
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

: Monitor Mode
: Common Window

Device Response
HMI Connection
Password Restriction

Storage Space Insufficient

Backup

110 : WINDOW_010

= mm &7 : [CODESYS V3 (Ethernet)
4 [OF4:3
Bt - A4 BB
= BREEREAYE wmy EELE FH EREERZEME Hv, EEE TR

RERE . CODESYS V3 (Ethernet)

BOXE : YA v THREEETH. ..
= F uv1 LRI BRI (185 18-12358).

FTP
802.1X (WiFi)

~

P: [192.168.6.21, YRI5 =1740

REWRHS :[1
O s

w=E

(2) Click "Import Tags" to import the generated XML file. After successful import, "Successfully imported tag
information" will appear.
Note: The generated XML file is automatically generated in the program save directory.

FERE

it BE e s el TEE T mYEE |

Sl

Rl wuE

WiFi #5R% BHEIRES /RS (453 FTP
iR HMI BiE —REE £ o] BrES Y EELSE BRE 802.1X (WiFi)

S/t

=088
E=F] =

R
(s -
C4:

@

0eé:
o7:

®

0o9:

n
12
13
14
15
16
17
18
19
20
21
22

Monitor Mode
Common Window

: Device Response

HMI Connection
Password Restriction

: Storage Space Insufficient

Backup

3 10: WINDOW_010

. Z#1l CODESYS V3 (Ethern... LA... UDP 1

(= Eagid
1 1> e > i (E) > codesys > AR > v 0
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(4) Select the relevant type of component in the "Components" section, click on the dropdown icon in the
"Labels" section of the pop-up interface, and the relevant parameters will appear. Select all parameters in

sequence. The same steps as Example 1.
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= B547] = * Sk/EStet

2 lloT/RERER

BRE H/E
BRR

=3
M4
os:
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—07:
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(5) Select "Online Simulation" in the "Engineering Files" to achieve communication between the touch screen and
PLC.
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4. EtherCAT configuration

4-1. EtherCAT overview

4-1-1. Overview

EtherCAT is the abbreviation for Ethernet for Control Automation Technology. It is an open network

communication system developed by Beckhoff Automation GmbH for real-time Ethernet between master and

slave stations, managed by ETG (EtherCAT Technology Group).

4-1-2. System composition

The connection form of EtherCAT is a network system that connects the main station (FA controller) and multiple

slave stations in a linear manner.

The number of nodes that a slave can connect to depends on the processing or communication cycle of the master

station, the number of bytes transmitted, etc.

4-1-3. Communication specification

Item Specification
Physical layer 100BASE-TX (IEEE802.3)

Baud rate 100[Mbps] (full duplex)

Topology Line

Connecting cables

JC-CA twisted pair (shielded twisted pair)

Cable length The longest distance between nodes 100m
Communication port 2 Port (RJ45)
EtherCAT Indicators (LED) [Run] RUN Indicator
[L/A IN] Port0 Link/Activity Indicator (Green)
[L/A OUT] Portl Link/Activity Indicator (Green)
Station Alias (ID) Setting range: 0~65535
Setting address: 2700h
Explicit Device ID Not supported
Mail protocol COE (CANopen Over EtherCAT)
SyncManager 4
FMMU 3

Modes of operation

Modes of operation

csp | Cyclic synchronous position mode

position | PP | Profile position mode

hm | Homing mode

csv | Cyclic synchronous velocity mode

Velocity -
pv | Profile velocity mode

cst | Cyclic synchronous torque mode

Torque
tq | Torque profile mode

Synchronous mode

DC (SYNCO event synchronism)
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Item Specification

SM (SM event synchronization)

Cyclic time (DC | 500, 1000, 2000, 4000[ps]

communication period)

Communication object SDO[Service Data Object], PDO[Process data object]
Email communication interval | 1ms

in PreOP mode

Email SDO requests and SDO information

4-1-4. EtherCAT communication connection

The wiring of the EtherCAT motion control system is very simple. Thanks to EtherCAT, the star topology of
Ethernet can be replaced by a simple linear structure. Taking the Xinje DS5C series servo as an example, due to
the fact that EtherCAT does not require a hub or switch, the DS5C series servo comes with an EtherCAT
communication network port, which greatly reduces the amount of cables and cable trays used, and greatly
reduces the workload of wiring design and joint calibration, making it easier to save installation costs.

It is recommended to use linear connection method for EtherCAT bus wiring. The wiring method of XSDH series

is shown in the following figure:

P [
+1 |

it
[k

Ether CAT 1 a

=
e "l

-

_—
- a .

o

The entire bus network adopts a linear structure, with the XSDH series controller as the master station and the
Xinje DS5CI series bus controlled servo as the slave station. The XS3 series PLC has two Ethernet/IP ports, the
above port are used to connect the XS Studio upper computer; The following network port is an EtherCAT
connection port, used to connect the Xinje DS5C1 series servo to achieve EtherCAT communication. The two
communication network ports of the Xinje DS5C1 series servo driver need to follow the principle of "bottom in

and top out".
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4-2. EtherCAT communication specification

4-2-1. EtherCAT frame structure

EtherCAT is an industrial communication protocol based on Ethernet that can be controlled in real-time. It only
expands the IEEE 802.3 Ethernet specification without making any changes to the basic structure, so it can
transmit data within standard Ethernet frames.

14byte 46-1500byte 4byte
| Ethernet Header | Ethernet Data FCS
| Ethernet Header | EtherCAT Header | Datagrams
6byte 6byte 2byte . 11bit 1bit  4bit  44(*1)-1498byte
| Datagrams| Source | EtherType | Length | Res. | Type | Datagrams [
88Adh I T { )
| [ 1st Ethernet Header | 2nd --* | | Nth EtherCAT Datagram |
10byte I\/I_a_l;;_:_l_zfg'Gbyte ------ 2byte
Datagram Header | Data | WKC |
lbyte  Ibyte 4byte 11bit 3bit 1bit 1bit 2byte | T
Commandl Index | Address area | Len | R | C | M | IRQ | Working Counter
i 1 | | A
Zbyte  2byte More EtherCAT Datagrams
AP** Position| Offset («— Position Addressing
FP*+ | Address | Offset [«—— Node Addressing
B | Logical Address |<— Logical Addressing

*1: Ethernet frames are shorter than 64 bytes, adding 1 to 32 bytes.
(Ethernet Header + Ethernet Data + FCS)
Because the EtherType of the Ethernet header is 88 A4h, the subsequent Ethernet data will be processed as
EtherCAT frames. EtherCAT frames are defined and parsed using a certain protocol, as long as both the master
and slave stations comply with this protocol, data communication can be achieved. The commonly used protocols
include CANopen Over EtherCAT (CoE) and Sercos Over EtherCAT (SoE).

4-2-2. State machine ESM

The EtherCAT State Machine (ESM) is responsible for coordinating the state relationship between the master and
slave application programs during initialization and runtime.

The state change request is executed by the master station, which makes a control request to the application layer
service. The latter generates an application layer control event in the slave station, and the slave station responds
to the application layer control service through the local application layer state write service after the state change
request is successful or failed. If the state change fails, the slave station will remain in the state and display an
error flag.
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The following diagram shows the state transition of ESM:

—>| Init |
Y
(1P) ' (PD T
| Pre-Operational |
(0D Y Y
(PSO| (SP)| (SD
Y
(OP) | Safe-Operational | % The IP in the state transition diagram is an
(SO) 4 abbreviation for state transition
SO ' (0S) (IP): Init—Pre-Operational
_| Operational | (PS): Pre-Operational —~Safe-Operational

Init: Initialization status;
Pre-Operational: Preoperational status;
Safe-Operational: Safe operation status;
Operational: operation status;

Communication action

SDO
(email)
. L i PDO PDO
Slave station status Actions in each state Sending ) o
Sending | Receiving
and
. . |message| message
receiving
messages
Init Communication initialization, SDO, PDO
ni - - -
unable to receive and send messages status
. Only SDO sending and receiving message
Pre-Operational (PreOP) Yes - -
status
. Only SDO receiving and sending message,
Safe-Operational (SafeOP) . Yes Yes -
PDO sending message status
SDO receiving and sending message, PDO
Operational (OP) receiving and sending message all feasible Yes Yes Yes
state

Note: Access from the main station to the ESC register is independent of the above table and can be accessed at
any time.

PDO (Process Data Object) is a process data object used to transmit periodic communication data.

SDO (Service Data Object) is a service data object used to transmit non periodic communication data.

Instructions or interface operations during ESM state switching may cause communication anomalies and errors.

4-2-3. Slave station controller ESC

4-2-3-1. Principle overview

ESC refers to the EtherCAT Slave Controller. The communication process is entirely handled by ESC, which has
four data transmission and reception ports, each with a TX and RX. Each port can send and receive Ethernet data
frames, and the data flow in ESC is fixed: Port 0->Port 3->Port 1->Port 2->Port 0 is transmitted in sequence. If
ESC detects that a port does not have an external PHY, it automatically closes the port and forwards it to the next
port through an internal loop.
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Ports (MIVEBUS)  gpy/,¢ parallel/

o 1 2 3 Ditigal I/O On-chip bus
AutoForwarder+
Loopback F;I)I
Y
ECAT Interface PDI Interface
PHY A A 4
Management
FMMU
i i
ECAT Y Y y
Processing SyncManager
Unit
Y ¥ 1 ¥
ESC address space
Reset «——» Reset Registers User RAM | Process RAM
Monitoring | | DStributed EEPROM Status
Clocks
i i
SYNC LATCH 12C EEPROM LEDs

4-2-3-2. Address space

The DS5CI1 series holds a physical address space of 8K bytes.
The initial 4Kbyte (0000h~0FFFh) was used as a register space, while the additional 4Kbyte (1000h~1FFFh) was
used for process data PDO in the RAM domain. Please refer to the data table of IP (ET1810/ET1811/ET1812) for

detailed information on registers.

ESC Register Byte . .\
Address Length (Byte) Explanation Initial value
ESC Information (Slave controller information)
0000h 1 Type 04h
0001h 1 Revision 02h
0002h~0003h 2 Build 0040h
0004h 1 FMMUs supported 03h
0005h 1 SyncManagers supported 04h
0006h 1 RAM Size 08h
0007h 1 Port Descriptor OFh
0008h~0009h 2 ESC Features supported 0184h
Station Address
0010h~0011h 2 Configured Station Address -
0012h~0013h 2 Configured Station Alias -
Data Link Layer
0100h~0103h 4 ESC DL Control -
0110h~0111h 2 ESC DL Status -

11
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ESC Register

Byte

Address Length (Byte) Explanation Initial value
Application Layer

0120h~0121h 2 AL Control -

0130h~0131h AL Status -

0134h~0135h 2 AL Status Code -

PDI

0140h 1 PDI Control 08h

0141h 1 ESC Configuration 0Ch

0150h 1 PDI Configuration -

0151h 1 SYNC/LATCH PDI Configuration 66h

0152h~153h 2 Extend PDI Configuration -

Watchdogs

0400h~0401h 2 Watchdog Divider -

0410h~0411h 2 Watchdog Time PDI -

0420h~0421h 2 Watchdog Time Process Data -

0440h~0441h 2 Watchdog Status Process Data -

0442h 1 Watchdog Counter Process Data -

0443h 1 Watchdog Counter PDI -

FMMU

0600h~062Fh 3x16 FMMUs[2:0] -
+0h~3h 4 Logical Start Address -
+4h~5h 2 Length -
+6h 1 Logical Start bit -
+7h 1 Logical Stop bit -
+8h~%h 2 Physical Start Address -
+Ah 1 Physical Start bit -
+Bh 1 Type -
+Ch 1 Activate -
+Dh~Fh 3 Reserved -

Distributed Clocks (DC) -SYNC Out Unit

0981h 1 Activation -

0984h 1 Activation Status -

098Eh 1 SYNCO Status -

0990h~0993h

Start Time Cyclic Operation/Next SYNCO Pulse
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ESC Register Byte ) ..
Length (Byte) Explanation Initial value

Address

09A0h~09A3h 4 SYNCO Cycle Time -

4-2-4. SII area

In the ESC configuration area (EEPROM word addresses 0000h to 0007h), after the driver power is turned on, the
configured station alias automatically reads and writes to the ESC register based on ESC. When reflecting the
updated value of SII EEPROM to the ESC register, it is necessary to restart the power supply. In addition, the
initial value of the IP core (ET1810/ET1811/ET1812) is set. Please refer to the data table for IP cores
(ET1810/ET1811/ET1812) for detailed information.

4-2-5. SDO

The DS5CI1 series supports SDO (Service Data Object). The data exchange of SDO uses Mailbox communication,
so the data refresh time of SDO becomes unstable.

The master station can read and write data from the records in the object dictionary, and can set objects and
monitor various states of the slave station. The response to read and write actions to SDO takes time. Please do
not use SDO to refresh objects that have been refreshed with PDO. Please overwrite with PDO values.

4-2-5-1. Mailbox frame structure

The frame structure of Mailbox/SDO is shown below. Please refer to the ETG specification sheet (ETG1000-5 and
ETG1000-6) for details.

‘ Ethernet Header ‘ EthernCAT Header | 1st EtherCAT Datagram‘ 2nd--* | ‘ Nth--- ‘ FCS ‘
10byte Max:1486byte 2byte
’ Datagram Header ‘ Mailbox Protocol ‘ WKC ‘
6byte 2byte Max:1478byté“
’ Mailbox Header ‘ CoE Header Cmd Specific ‘
16bit~  16bit 6bit 2bit  4bit  4bit 9bit 3bit  4bit Max:1478byte
Length | Address ‘Channel‘ Prio ‘Type‘ Cnt ‘Number‘ Res ‘ Serv ' Cmd Specific ‘
Frame Data area Data type Function
MailBox Header Length WORD Mailbox data length
Address WORD The station address of sending source
Channel Unsigned6 (Reserved)
Prority Unsigned2 Priority
Type Unsigned4 Mailbox type
00h: error

01h: (Reserved)

02h: EoE (Not corresponding)
03h: CoE

04h: FoE (Not corresponding)
05h: SoE (Not corresponding)
06h-0Eh: (Reserved)
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Frame Data area Data type Function

OFh: VoE (Not corresponding)

Cnt Unsigned3 Mailbox counter
Reserved Unsigned1 (Reserved)
CoE Header Number Unsigned9 Reserved
Reserved Unsigned3 Reserved
Service Unsigned4 Information type
Cmd specific Size Indicator Unsigned1 Data Set Size License
Transfer Type Unsigned1 Normal Forwarding/Expedited Forwarding
Data Set Size Unsigned?2 Specify data size
Complete Access Unsignedl Selection of access methods for objects (not
corresponding)

Command Specfier Unsigned3 Upload/Download
Selection of requirements/responses, etc

Index WORD Object Index

Subindex BYTE Object Subindex

Object data or Abort message

4-2-5-2. Mailbox timeout

This servo driver performs the following timeout settings in the mailbox communication.

Mailbox request timeout: 100ms

The master station sends a request to the slave station (driver), and if the WKC of the transmission data of the
request frame is updated, the slave station is considered to receive the request normally. Until the WKC is updated,
retry repeatedly. However, if the WKC is not updated by this set time, the main station will timeout.

Mailbox response timeout: 10s

The master station receives a response from the slave station (driver) request, and if this WKC is updated, it is
considered a normal receiving response. Until this set time, if the response of WKC being updated cannot be
received, the main station side will time out.

The maximum time required for the response of the slave station (driver) to complete.

4-2-5-3. Information during abnormal alarm

(1) Error code

Error code returns the same value as 603Fh (Error code).
0000h~FEFFh is defined according to IEC61800-7-201.
FFOOh to FFFFh are defined by the manufacturer, as follows:

Index Sub-Index Name/Description Range Date Type Access PDO Op-mode

603Fh 00h Error code 0-65535 Ulé6 ro TxPDO All

The alarm that occurs in the servo drive now (only the main number).

When the alarm does not occur, it displays 0000h.

When an alarm occurs, it displays an alarm.

FF**h

Alarm (main) number (00h~FFh)

(Example) FFO3h... 03h=3d E-030 (overvoltage protection) occurs

FF55h... 55h=85d E-850 (TxPDO configuration exception protection), E-851
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(RxPDO configuration exception protection), any one of which occurs
As an exception, in the case of E-817 (SyncManager2/3 setting exception), AO0Oh is
displayed.

(2) Error register

Error register returns the same value as 1001h (Error register).

Index | Sub-Index

Name/Description Range Date Type | Access PDO Op-mode

1001h 00h

Error register 0-65535 Ulé6 ro TxPDO All

Display the type (status) of alarm that is currently occurring in the servo drive.
When the alarm does not occur, it displays 0000h.
Do not display warnings.

Bit Content

Not support

AL status code defined alarm occurrence*1
Bit Content

5 Not support
6 Reserved

7 AL status code Undefined alarm occurrence*2

*1: The so-called "AL status code defined alarm" refers to EtherCAT communication
association abnormalities E-800-7, E-810-7, E-850-7.

*2: The so-called "AL status code undefined alarm" refers to abnormalities in EtherCAT
communication association E-880-7 and anomalies outside of EtherCAT

communication association.

4-2-6. PDO

The DS5C1 series supports PDO (Process Data Object).
Real time data forwarding based on EtherCAT is carried out through data exchange through PDO (Process Data

Object).

PDO includes RxPDO for transfer from master station to slave station and TxPDO for transfer from slave station

to master station.

Sending side Receiving side
RxPDO Master station Slave station
TxPDO Slave station Master station

4-2-6-1. PDO mapping object

PDO mapping refers to the mapping of application objects from object dictionaries to PDO.

The table used for DS5C series PDO mapping can use mapping objects ranging from 1600h to 1603h for
RxPDO and 1A00h to 1A03h for TxPDO.
The maximum number of application objects that can be mapped by a mapping object is as follows:
RxPDO: 24 [byte] , TxPDO: 24 [byte]

The following is an example of setting PDO mapping.

<Setting Example>

Assign application objects 6040h, 6060h, 607Ah, 60B8h to map object 1600h (Receive PDO mapping 1:
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RxPDO1).

Index Sub Object contents
1600h 00h | 04h
0lh | 604000 10h
02h | 6060 00 08 h
03h | 607A 0020 h
04h | 60B8 00 10 h
05h | 0000 00 00 h
18h | 0000 00 00 h
6040h 00h Controlword ulé6
6060h 00h Mode of operation 18
607Ah 00h Target Position 132
60B8h 00h Touch probe function ule6

4-2-6-2. PDO allocation object

For PDO data exchange, it is necessary to allocate the tables used for PDO mapping to SyncManager. The

relationship between the table used for PDO mapping and SyncManager is described to the PDO allocation object.
The DS5C series, as a PDO allocation object, can use RxPDO (SyncManager2) for 1C12h and TxPDO

(SyncManager3) for 1C13h.

The maximum number of application objects that can be mapped by a mapping object is as follows:
RxPDO: 4 [Table] (1600h~1603h).

RxPDO: 4 [Table] (1A00h~1A03h).
Usually, since one mapping object is sufficient, it does not need to be changed by default.

Example of setting PDO allocation objects:

Assign mapping object 1600h to allocation object 1C12h (Sync manager channel 2).

Index Sub Object contents
1C12h 00h 01h

01h 1600h

02h 0000h

03h 0000h

04h 0000h

Assign mapping object 1600h to allocation object 1C13h (Sync manager channel 3).

Index Sub Object contents
1C13h 00h 01h

01h 1A00h

02h 0000h

03h 0000h

04h 0000h
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4-2-6-3. PDO configuration

Double click EtherCAT slave device - "General" - Check "Expert Settings" - "Expert Process Data"

Devices > B X
=5 unoteds v
= [ Device (X5LH-24A16)
= 5‘; Network configuration
i w EtherCAT Frame
: m CPU Frame
= B PLC Logic
= fj Application
m Library Manager
[£] pLc_PRG (PRG)
= .E Task Configuration
- g EtherCAT Task
=-$8 MainTask
& PLC_PRG

=| [ wmE_DSSC_CoE_Drive_Revs_0 ($INJEDSSC EI
- Mg” Axis (Axis) |
| HIGH_SPEED_IO (HighSpeedla)
- "3 SoftMotion General Axis Pool

L7 % -Né-t.\.mork.conﬁ_gur.aii"on P Lﬁ XINJE_DS5C_CoE_Drive_Rev5_0 X
General Address Additional
- AutoInc address 0 =
Expert Process Data
! EtherCAT address 1001 & [] optional
Process Data .
4 Distributed Clock
Startup P it
EEL S Select DC DC SYNCD v
Log Enable 4000 Sync unit cycle (ps)
I . Synci
EtherCAT /O Mappin
¥ PR Enable Sync 0
EtherCAT IEC Objects (®) Syncunit cydle )( 1 ~ |4000 = Cycle time (ps)
St () User-defined 0 [&|  shifttime (ps)
syncl
Information
[] Enable Sync 1
Sync unit cydle x1 4000 = Cycle time (ps)

EtherCAT~

General Sync Manager db Add [ Edit ¥ Delete
Expert Process Data Sl Siee: Trpe PRI
0 0 Mailbox Out Index Size Mame Flags  5M
Process Data 1 0 Mailbox In 1651600 13.0 15t RxPDO Mapping 7
2 13 Qutputs 16%#1601 6.0 2nd RxPDO Mapping
Startup Parameters 3 13 Inputs 16%1602 6.0 3rd RxPDO Mapping
16#1603 4.0 4th RxPDO Mapping
Log 1621A00 13.0 1st TxPDO Mapping 3
16#1401 12.0 2nd TxPDO Mapping
EtherCAT /O Mapping 1641402 12.0 3rd TXPDO Mapping
EliecchT IS Obects PDO Assignment {1651C12) ok Insert Edit » Delete & Movelp Move Down
Status vl 16%1600 PDO Content (161600
L1asH60) Index Size Offs Name Type
Infermation ] 1651602 16%6040:00 20 0.0 Control Ward OIT
L1d651a08 16%607A:00 40 2.0 TargetPosition DINT
16%#60FF:00 4.0 6.0 TargetVelocity DINT
16#6071:00 2.0 10.0 TargetTorque INT
16#6060:00 1.0 12.0 ModeOfOperation SINT
13.0
4-2-7. Communication synchronization mode
The DS5C series can choose from the following synchronization modes.
Synchronization Content Synchronous method Features
mode
DC SYNCO event Synchronize the time High precision
synchronization |information of other slave |Compensation processing needs to be carried out
stations based on the time |on the main station side
of the first axis
SM2 SM2 event Synchronize according to | No transmission delay compensation, poor
synchronization |the receiving time of accuracy
RxPDO Need to maintain transmission time on the
controller side (dedicated hardware, etc.)
FreeRun Asynchronous | Asynchronous Easy to handle
Poor real-time performance
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4-2-7-1. DC (SYNCO event synchronization)

The DS5C series has a 64 bits DC (Distributed Clock).

The synchronization of EtherCAT communication is based on this DC. According to the DC slave station,
synchronization is achieved through a shared clock (System Time) with the same reference. The local cycle of the
slave station starts with the SYNCO event. Because the processing of the slave station (servo processing) starts
with the SYNCO event cycle, it is always synchronized with the SYNCO event.

The master station needs to perform transmission delay compensation (offset compensation) and regular deviation
compensation during communication initialization. The following figure shows the synchronization process from
the control power input to the SYNCO event and the processing of the slave station (servo processing).

2~3s
\
CPU action restart | initialize General action
} Time variation of migration
EtherCAT | ‘ instructions based on ESM status ‘
communication *1) | - . - -
status ] re afe .
(ESM status) 1 Init Operational Operational Operational
Servo drive 1 SDO (Mailbox) can send receive message
Communication i
action | |
\ | PDO can send message
\ ' \
| | ‘ PDO can receive
} | | message
| | |
SYNCO signal ‘
from ESC ‘
| | o Communication !
Synchronous \ Synchronization \ cycle > “
state of \ S | completion time |
SYNCO signal ‘ . ooyme e Maxts—> ‘ Synchronization
and servo incomplete ‘ completion
control cycle —

After the synchronization between
the SYNCO signal and the servo
control cycle is completed, the
PDO sends a message in the same
state as the servo control cycle

4-2-7-2. SM2 (SM2 event synchronization)

The local cycle of the slave station starts from the SM2 event.

Because the processing of the slave station starts with the SM2 event cycle, it is always synchronized with the
SM2 event.

Because the SM2 incident occurred when the PDO received the message, it is important to ensure that the upper
(main) side sends the message on a scheduled basis. If the fluctuation (deviation) of the delivery time is too large,
synchronization cannot be completed, or an alarm occurs.

If the above problem occurs, please use DC (SYNCO event synchronization).
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4-3. EtherCAT parameter configuration

4-3-1. EtherCAT master station

4-3-1-1. Add master station

Click on the enable window in the network configuration interface, and add the master station device by checking
"EtheCAT Master", as shown in the figure:

Devices
= ititedl
= (1] Device (xsLH-23416)
= E;e Network configuration
w EtherCAT Frame
B cruFrame
= B pLc Logic
= \':,r Application
m Library Manager
5] pLc_PRG (PRG)
= L@ Task Configuration
4% EtherCAT Task
= @ MairTask
& pLc_PRG
= Iﬁ EtherCAT_Master_SoftMotion (EtherCAT Master Soff
=[] XINJE_DSSC_CoE Drive_Rev5_0 (XINJE-DSSC E
B axis (Axis)
3 Lﬁ HIGH_SPEED_IO {HighSpeedIa)
"3 softMotion General Axis Pool

-

4-3-1-2. General

(1) EtherCAT NIC setting

» X |

g Metwork configuration x.

Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100

- %

COM1(RS232)

COMZ (R5455)

EtherNet

EtherCAT

EtherNet/IP

XIMJE D
S5C CoE
_Drive R
ev5 0

Axis

[] MODEUS Master

[] MODBUS Master

[] ModbusTCP Master

[] EtherNet/IF Master

[] MODBUS Slave (XINTE) [] MODBUS Sla

[] MODBUS Slave (XINJE) [] MODBUS Slan

[ ModbusTCP Slave (XINJE) [] ModbusTCP @

therCAT Naster

[] EtherNet/IP Slave

Destination address (MAC): The destination address for receiving EtherCAT messages. If the "broadcast" option

is activated, there is no need to enter the destination address. The system will automatically search for the

destination address through broadcast.

Redundancy: When this option is enabled, EtherCAT redundancy mode is officially enabled, which supports ring

topology.

Source address (MAC): The MAC address of the PLC network interface, which can be selected as "Select
network by MAC" or "Select network by name". Users can select the "Browse" to select the source address they

want to set.

Devices
=3 Lhtited]
=[] Device (¥sLH-24A16)
= -8 Metwork configuration
m EtherCAT Frame
w CPU Frame
= 20 PLC Logic
= Q Application
m Library Manager
--[E] PLC_PRG (PRG)
= L@ Task Configuration
g% EtherCAT Task
= @ MainTask
] PLC_PRG
& I-i EtherCAT_Master_SoftMotion (EtherCAT Master Soff |
= L-ﬁ ¥INJE_DS5C_CoE_Drive_Rew5_0 (XIMJE-DSSCH
ﬂ9 Axis (Axis)
[ HIGH_SPEED_IO (HighSpeedio)
2 SoftMotion General Axis Poal

> & X |

-

(2) Distributed clock

B

| General

EtherCAT IEC Objects

Metwork configuration

Autoconfig master/slaves

Sync Unit Assignment EtherCAT NIC Settings

Log

XINJE_DSSC_CoE_Drive_Rev5_0

Destination address (MAC) FF-FFFFFFEFFFF

"] EthercAT_master_softrotion x |

EtherCAT

Broadcast  [] Redundancy

Source address (MAC)

[o0-00-00-00-00-00 |

I Browse... I

EtherCAT IJO Mapping
Network name

(®) Select network by MAC

Status Distributed Clock

Information

Cycletime 4000

Sync offset 20
|:| Sync window monitaring

Sync window 1

A ([0

() Select network by name

| Options

Cycle time: If the distributed clock function is activated, the master station will send corresponding data packets

to the slave station based on the cycle time. Therefore, data exchange can achieve precise synchronization, and

this function is particularly important when synchronous actions are required in distributed processes (such as
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multiple servo axes executing simultaneous linkage tasks). Can provide a master clock with signal jitter less than
1 microsecond within the network range.

Sync offset: Usually, when the PLC task starts 20%, the synchronization message begins to affect the slave station,
which means that the PLC task cycle can have an 80% delay, and no data will be lost within this delay.

Sync window monitoring: If this option is turned on, it can monitor the synchronization status of the slave station.
Sync window: used to monitor the time of the synchronization window. If all slave stations are within the
synchronization window time, the variable xSyncInWindow (IoDrvEtherCAT) will be set to True, otherwise it
will be FALSE.

4-3-1-3. EtherCAT I/O mapping

When establishing an EtherCAT master station, EtherCAT Task will be automatically established, set bus cycle
task in EtherCAT I/O mapping, default to EtherCAT Task.

Devices -~ o X ’ ﬁ Netwprkcqnﬁ_g_urai_jqn Lﬁ |jj EtherCAT_Master_SoftMotion X |
= Untitled1 = I
= [{] Device (X5LH-24415)
= ﬁ‘a Metwork configuration
: m EtherCAT Frame

w CPU Frame

X_INJE_DSEC_Co_E_Dr_\ve_R‘_ev 50

General Bus Cyde Options

Bus cycle task EtherCAT Task ~

Sync Unit Assignment

- Log
=B PLE Logic )
=} Application EtherCAT /O Mapping
m Library Manager
# @ PLC_PRG {PRG) EtherCAT IEC Objects

= L@ Task Configuration
g8 EtherCAT Task
= g% MainTask

Status

Information

& pLC_PRG
= L[‘] EtherCAT_Master_SoftMotion (EtherCAT Master SoFI |
=t XINJE_DSSC_CoE_Drive_Rev5_0 (XINJE-DSSC H

CHEP Axis (Axs)

4-3-2. EtherCAT slave station

4-3-2-1. Add slave station

(1) Add xml file

Open the tool device library and add the XML file of the slave device. Click "Tools" -
sequence, click "Install" in the pop-up dialog box, select the path where the XML file is located, find the XML file,

"Device repository..." in

select it, and click open.

¥ Untitled1.project” - X5 Studio ¥2.2.0

File Edit View Project Build Online Debug | Tools | Window  Help
( Hlw | S dh 25 4% 25 M | @  Package Manager.. on [Device: PLC
« JO ARE
ﬁ] Library Repository..,
Foeimies e L |[J_j Device Repository... E_INJE__DSf&C_CoE
=g Untied! - @ Visualization Style Repository...
: ; : : s Cyde Options
= E‘i Device (XSLH-24A16) H License Repository.. = task
, : s.cycle tas
-8 Metwork configuration ! ) i
; Ld License Manager...
w EtherCAT Frame
w CPU Frame Scripting 3
=&l pLC Logic :
{ =y . Customize...
=7 Application
G | themen Mansnar Options...
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PETITRSTR TR TETE!

Location :Systan Repasitory

{H:lys studio\CODESYS\Repositories|\Devics)

| Edit Locations...j

Installed Device Descriptions

|5tring for a full text search

| vendor | <All vendors>

MName Vendor Version Description
#-| P£ Install Device Description
-
i “~ v » This PC » Local Disk {G:) » Xinje CD » XML file v
+ | Organize = Mew folder
+
-
X5PLC open i Mame Date modified Type
stepping system 10/13/2022 815 AM  File folder
[ This PC TR 5 : :
= VFD 771272023 %08 PM File folder
8 3D Objects X5 10/17/2023 8:24 AM  File folder
[ Desktop X5F package file for codesys software §/5/2023 11:21 AM  File folder
] ‘:: Documents X5F package file for xs studio 9/5/2023 11:21 AM File folder
4 Downloads ) gsdmi-v2.33-xinje-ds3p-20220622 xml 12/14/2023 438 PM XML File
J’ Music m_?| SP-General.devdescxml o XML File
Pl e E SP-XJ720T-M210.devdesc.xml 8/12/2022 427 PM XML File
= Pictures i
m i | XINJE-DS5C-ECTxml 5/6/2022 10:45 AM XML File
i THINIE-LC3-AP-Reva.1.0(1).xml 11/2/2022 244 PM XML File
i el k(e ) XINJE-LC3-AP-Rev2.1.1 el B/16/2023350PM XML File
= Local Disk (Ds) | ¥INJE-LC3-AP-Rev3.1.0xml 11/2/2022 4:43PM XML File
- Local Disk () ’j] HIMJE-LC3-AP-Rev3. 1. 1Exml 3/2172023 2:18 PM XML File
— Local Disk (G) | KINJE-LC3-AP-Rev3.2.13ml %ML File
Local Disk (H:) L XINJE-L C3-AP-Rev3230emi | XML File
2 Device Repository >
Location Systa'n Repository v | Edit Locations |
(H:\ws studio\CODESYS\Repositories\Devices)
Installed Device Descriptions
String for a full text search Vendor I <&l vendars= w | Install...
Mame ~ Uninstall
: X XINIE_EqTCP EoTLs
3] XINIE_E4TC_P V2
] XINIE_E4WT
- X1 XINIE_E4WT
- X1 XINJE_E8AD_A
~ M1 KINIE EBAD A
- X1 XINJE_F8AD_A_5_V1
S X XINJE_EBAD_A_S V2 s
< P LR g TP y
Ul = @ G;\inje COWML fileWINIELC3-AP-Rev3. 2.3 xml ~ i
- €¥ Device ¥INJE_16X16Y" installed to device repository
- €% Device "KINJE_4AD2DA” installed to device repository
- € Device "KINJE_E4DA" installed to device repository
- €% Device "KINJE_ESAD_A" installed to device repository
& Device "INIJE_EBAD_V"installed to device repository E
" @ Device XINJE-EBAD-A-5" installed to device repository i
£ >

Close
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(2) Scan the slave station

In the Device project bar, right-click EtherCAT _Master  SoftMotion, click on "Scan for Device" to scan
EtherCAT slave devices, or right-click on EtherCAT _Master SoftMotion, click "Add Device" to manually add
the device.

iD{f\.ices + 0 X | ﬁ] Network mﬁﬁljuraﬁun |
= ;ﬂ Lintitled1 ¥ | Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100 - %
= [ pevice (xsLH-24416)
—_ ﬁ Metwork configuration COML (RS23)
@ EtherCAT Frame
; [ MODBUS Master [] MoDBUS 3
i w CPU Frame
= 80 PLC Logic COMZ (R3485)
= {3 Application [] MODBUS Master [] MOTBUS S
i i m Library Manager
i - [5] pLc_PRG (PRG) EtherNet
i = [## Task Configuration [] ModbusTCP Master ] MadbusTC
: e
| g E‘H"!EI'CAT_TESk EtherCAT
| i Mamticke EtherCAT Master
: -] PLC_PRG
. [{{ EtherCAT Mas - i EtherNet/IF

T

[ HieH_sPeED_1¢
" SoftMotion Gen Copy
2 Paste

¥ Delete

[] EtherNet/IF Master [] EtherNet

Refactoring 2
Properties...

.if|  Add Cbject
)  Add Folder...
Add Device...
| I Scan for Devices... I

Disable Device

e device information output

Update Device...

In this example, one DS5C1 series servo was connected, and the scanning result is shown in the following figure.
Click Copy All to Project to add all the scanned slave stations to the project.
e o X

R E

BEE FEEER
XINJE_DS5C1_CoE_Drive_Revd 0 I)-IINIE—DSEEI EtherCAT(CoE) Drive Revd.0 v3.7.70 |1

-~

S O8rTEXS

PR [ BHEFITEH | %if)

Note: Before using the "Scan for Device", it is necessary to ensure that the EtherCAT device description file of the
slave has been installed in the XS Studio of the debugging PC, otherwise this feature cannot be used.
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4-3-2-2. General

Devices ~ B X || "8 MNetwork configuration [§ XMIE_DS5C1_CoE_Drive_Rev5 0 X |
=5 Untitiedi hd
; 3 Address Additional
= [ Device (isLH-24A18) e Eth cn-.r'—‘.*
=& Network configuration AutoIncaddress i : Expertsettings er =
Expert Process Data
i EthercaT Frame EtherCAT address 1001 $ [ optional
N w £ e Process Data
= 80 pLE Logic ! Distributed Clock
= G Application
m Startup Parameters Select DC BC SYNCO ©
Library Manager
& PLC_PRG (FRG) Log Enable 4000 Sync unit oycle {ps)
= @ ;a;k[}onﬁguratlol‘l . Synco
£ EtherCAT_Task EtherCAT /O Mapping
b A [~] Enable Sync 0
=- g8 ManTask _
H ) pLc_PRG EtherCAT IEC Objects (@ Syncunitcyde |y 1 - 4000 o= Cycle time (ps)
= Ll] EtherCAT_Master_SoftMation (EtherCAT Master Sof| () User-defined 0 £ Shift time (ps)
Stat -
= (7] XINJE_DS5C1_CoE_Drive_Rev5_0 (XINJEDSSC e
: i Syncl
i B pxis (psis) Information ¥
(2l HIGH_SPEED IO (HighSpeedio) [ Enable sync 1
™A SoftMotion General Axis Pool Sync unit cycle x1 4000 = Cycle time (ps)
User-defined 0 = Shift time {ps)
Startup Checking | Timeouts

|* DC Cyclic Unit Control: Assign to Local pC
| Watchdog

| Identification

(1) Address

Automatic address configuration: determined by the location of the slave station in the network. This address is
only used during startup, and the master station needs to allocate an EtherCAT address to the slave station. When
the first message used for this purpose passes through a slave station, each passing slave station adds its own
automatic incremental address by 1.

EtherCAT address: The final address of the slave station, allocated by the master station at startup.

(2) Distributed clock

Select DC: The dropdown menu provides all the settings related to distributed clocks provided by the device
description file, and can be selected as synchronous or freerun asynchronous mode.

Distributed Clock

Select DC DC SYMNCOD b

Enable FreeRun

(3) Sync0/1

Enable Sync 0/1: If this option is selected, use "sync0/1" to synchronize the unit. A synchronization unit describes
a set of process data for synchronous exchange.

Sync unit cycle: The time of the master station cycle multiplied by the selected coefficient will be used as the
synchronization cycle time of the slave station. The cycle time (us) displays the current set cycle time.

123



4-3-2-3. Expert settings

In the general interface, selecting Expert Settings will bring up the configuration interface for expert process data.

Devices - B X | & Mewokoonfigraton ' XIWE DSSC1_CoE Drive Revs 0 X |
= ] Untitieds =
= a Address Additional
= Device (x5LH-29816) Gehersl . EthercAT
=84 Network configuration AutoInc address ¥} [] Expert settings *
Expert Process Data S
w EtherCAT Frame EtherCAT address 1001 [] optional
Process Data .
4 Distributed Clock
. 5 Startup Parameters Select DC oC )
m Library Manager L 1
3 PLC_PRG {PRG) Log [] Enable 4000 Syne unit cycle (ps)
& ;a;k Configuration \ . Syncd
e EtherCAT I/O Mappin
R EtherCAT Task PRIing Enable Sync
= @ MainTask > . N
i ) Pic R EtherCAT IEC Objects ® Syncunitoyde k1 el 4000 Cycle time {ps)
’ L’—ﬂ EtherCAT_Master_SoftMotion (EtherCAT Master Sof] il (O User-defined 0 Shift time (ps)
ik Ei ¥IMJE_DS5C1_CoE_Drive_Rew5 0 (XINJE-DS5SC
Syncl
: B Axis (axk) Infarmation Y
- [{ HIGH_SPEED_IO (Highspeedio) [ Enabile Sync 1
% SoftMotion General Axis Pool — B Smcuritoyde [ o T cydetime s)
User-defined G 3 | shift time (ps)
| startup Checking | Timeouts
| DC Cyclic Unit Control: Assign to Local pC
| Watchdog
| Identification
General ‘ Sync Manager =k Add A Edit 3 Delete
n PDO List
Expert Process Data | M Stz | Type
0 0 Mailbox Out Index Size MName Flags sM
Process Data 1 0 Mailbox In 1651600 13.0 1st RxPDO Mapping 2|
Fl 13 Outputs 161601 6.0 2nd RxPDO Mapping
Startup Parameters ] 13 Inputs 1621602 6.0 3rd RxPDO Mapping
16#1603 4.0 4th RxPDO Mapping
Log 1621400 13.0 1st TxPDO Mapping 3
16+#1A01 12.0 2nd T*PDO Mapping
i Ol e 16#1A02 120 3rd TKPDO Mapping
EtherCAT IEC Objects N o
PDO Assignment {1651C12) ok Tnsert [# Edit 3¢ Delete: & Movelp § Move Down
Status [l 16#1600 PDO Content (1621600
[ [asdisal Index Size  Offs Name Type
Information Ll 16#1602 [Te=eaam00 20 0.0 ContralWard TINT
[ldcHiees, 167607A:00 20 2.0 TargetPosition DINT
16#60FF:00 4.0 6.0 TargetVelocity DINT
16%6071:00 2.0 10.0 TargetTorque INT
16#6060:00 1.0 12.0 ModeOfOperation SINT
13.0
Download

PDQ Assignment

[ POO configuration

Load PDO Info from the Device

4-3-3. Axis configuration

4-3-3-1. Xinje axis 402
1. Add "Xinje 402 Axis"

Method 1: Enable the EtherCAT master station in the network configuration interface. When adding the servo
slave station equipment of Xinje, the Xinje 402 axis will be automatically added. As shown in the following

figure:

124



Devices > 3 X | & Network configuration x|
= iﬂ Unititted1 [>||° Refresh Copy Paste Delete Revoke Fedo Enlarge Reduce 100 - %
= [7 Device (XsLH-24A15)
= ﬁ Network configuration
; w EtherCAT Frame
i w CPU Frame
= B pLC Logic
- ﬁ Application
i m Library Manager
2] rLc_PrG (PRG)
= @ Task Configuration
g8 EtherCAT Task
- & vainTask EtherCAT
{ & pLC_PRG
- Iﬂ EtherCAT_Master_SoftMotion (EtherCAT Master Sof]
- =[] xNIE_DS5C1_CoE_Drive_Rew5_0 (XINJE-DSSC
| B |as (ais) |
[ HIGH_SPEED_IO (HighSpeedlo)
% SoftMotion General Asis Poal

Method 2: After adding a servo slave station, right-click the menu to add "Xinje 402 Axis". As shown in the
following figure:

Before adding:
= [ Task Configuration
g FtherCAT Task

=g MainTask
: . pLC_PRG
T Eﬂ EtherCAT_Master_SoftMotion (EtherCAT Master So
=[] ¥INJE_DS5C1_CoE_Driv 5 .

: Cut
MG Axis (Axis) &
[ HIGH_SPEED_IO (HighSpeeq Copy
'8 softMotion General Axis Poo| [, Paste

. Delete
Refactoring 3
Properties...

| Add Object
=) Add Folder...

Disable Device

Update Device...

= g g t
5 Edit Object i
Edit Object With... o
wice name Describe

Edit IO mapping
JE DS5C1 ... |EtherCAT Slave i

Import mappings from CSV...
Export mappings to CSV..,

Add Xinjie 402 Axis |
Add SoftMotion CiAd02 Axis

A CaBhAotimnl fmbe LA ANT Aie

After adding Xinje 402 axis:
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= [ Device (¥SLH-24415)
-ﬁ Metwork configuration
: w EtherCAT Frame
e cruFrame
=B pLc Logic
= £} Application
. i) Library Manager
- [5) rLc_rra (PRE)
—@ Task Configuration
& EtherCAT Task
=38 MainTask
: " PLC_PRG
-: ﬂi EtherCAT_Master_SoftMotion (EtherCAT Master 5.,
- = [xmE_Ds5C1_CoE _prive_Revs_0 QANIEDSSC
L HE Axis (Axis
- [ HICFTSPEED IO TIgRSEERdlo)
"2 SoftMotion General Axis Pool

3 x | g) Network configuration x-_

Untitled'? = Refresh Copy Paste Delete Revcke Redo Enlarge Reduce 100 - %

EtherCAT

Double click on "Axis" to open the corresponding axis configuration interface, as shown in the following figure:

Homing setting Homing methods

| Genaeal Homing Vel

Acceleration
Scaling/Mapping

Homing Crawl Vel
Commissioning

SM_Drive_ETC_GenericDSP402: I[fO

3. Homing configuration

-Homing Method1 “

£ | s
|2 | ufe"2
|U-5 | ufs

SM_Drive ETC_GenericDSP402: r|
IEC Objects LIRS
Status £ 1 —|
Information
e, N S ER -
A . AR YA s — e

HOME reset parameter settings are mainly used for graphical parameter configuration of axis homing. Provides

graphical configuration guidance, allowing users to directly select the desired homing method through the

drop-down menu in the configuration interface without the need to consult the servo manual separately, making it

more intuitive and convenient for users to complete the parameter configuration process.
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Homing setting Homing methods Homing Method1 w

| Eanpral Homing Vel |1 | ufs

Acceleration |2 | ufsn2

Scaling/Mapping

Homing Crawl Vel |0-5 | ufs

| Commissioning
SM_Drive_ETC_GenericDSP402: IjO -
Mapping [Pl

SM_Drive ETC GenericDSP402: —|
IEC Objects PR

Status By ——

Information

B e RS B

TR R sheY . RO 0N H

The main options and their functions in the figure are as follows:
(O Homing methods (#6098h: Home method)
There are a total of 35 options supported for configuring the way the driver homing (the actual way of
homing is determined by the driver). The example diagram below will vary for each different homing method
(refer to the servo homing method of the DS5C series), and different homing methods can be selected
according to needs.
@ Homing Velocity (#6099h subindex 01h)
Set the speed of the action detected by the Switch signal.
3 Acceleration (#609Ah)
Set the acceleration and deceleration when homing.
@ Homing Crawl Velocity (#6099h subindex 02h)
Set the action speed for detecting at the origin.
Note: If the homing speed is < Homing crawl speed, an exclamation mark alarm and information prompt will be
displayed on the right side of both input boxes. As shown in the following figure:

Homing setting Homing methods Homing Method1 w

Genacal Homing Vel |1 |\‘1Ifs
: : Acceleration |2 | ufs"2
Scaling/Mapping |
| Homing Crawl Vel |1 (llfs
Commissionin = = — = >
‘ [ EEfEnEEN MEEEE |
SM_Drive ETC GenericDSP402: IfO AT
Mapping [ R 1
SM_Drive ETC_GenericDSP402: | |
| IEC Objects THIfE G
Status ey —
Information
LB, R S
e
L
B . O S —o— =
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4-3-3-2. SoftMotion drive: general

| Devices ~ & X|| By Networkconfiguration B Aodis_1 X
=91 untited? =¥ T
= Lﬁ Device (XSLH-24A16) Homing setting Axis type and limits ) Velodity ramp type
- B3 Network configuration ' [ virtual moda Seftwer Rty (®) Trapezoid
- - ethercAT Frame m O madilo [ ] #divated Megative ful: Qs
) w CPU Frame | I @ Finite Paositive [u]: O Quadratic
B_l] ;?;:’::ﬁﬂﬂmﬂ I Commissioning Software error reaction O Quadratic{smooth)
: m Library Manager ! Deceleration [u/s): C' Identification
[E] PLc_PRG (PRG) ﬂ;‘—Di’r‘"E—m—GE””i(Dsmh 1o Max, distance [u]: E D:
= [ Task Configuration j Mopping ) o : B
" EthercaT Task | féi';‘gé.‘]i% SEFC_GenerchSMUZ: Dynamic limits Position lag supervision
= & MainTask |- Velocity [u/s]: Acceleration [u/s?]  Deceleration [ufs?]  Jerk [u/s=}: deactivated >
8] pLC_PRG | BELE 0 | [1000 | [1000 | [10000 Lag limit[ul: L0
= I‘Ii EtherCAT_Master_SoftMotion (EtherCAT Master Sof| | |
- = [f xINIE_DSSC1_CoE Drive_Revs_0 (MINEDSSC| | | L
" Axis (Axis)
[ HIGH_SPEED_IO (HighSpe=do)
"W SoftMotion General Auis Pool

(1) Axis type
In order to accurately control the motion position, the controller must accurately calculate the position of the servo
motor. Based on the operating characteristics and stroke characteristics of the application system, select the "axis
type and limit", so that the controller can calculate the feedback information of the motor encoder internally,
obtain accurate positions, and avoid errors caused by the accumulation and overflow of encoder pulse numbers.
In situations where there is no actual servo motor connected, select "virtual mode"; For the reciprocating
mechanism of the screw type, its stroke is limited, and we often need to know its absolute position within the
range of screw stroke. In this case, it is better to choose "linear mode"; If the rotation axis of the unidirectional
operation type is prone to position counting overflow when using linear mode, resulting in position calculation

errors, then choosing "periodic mode" is better.

4-3-3-3. SoftMotion drive: scaling/mapping

The encoder parameters of the motor (such as resolution) and the mechanical reduction ratio of the application

system may vary, and programming needs to be set according to the actual situation.

Motor Type Scaling
[] Invert direction

General @ Rotary 16#20000 increments <=> maotor turns
: (D) Linear

Homing setting

motor turns <=> gear output turns

L]
gear output turns <=> units in application

Scaling/Mapping

Commissioning

SM_Drive ETC GenericDSP402: fo | Mapping

Mapping [+] Automatic mapping
ISE::_S';;'.;E&SEFC_GMEHEDSMDZ. Inputs: .
Cydic object Object number Address Type 4
Ehchus status word (in.wStatusWard) 584111620 ‘eLIW UINT'
: actual position {diActPosition) 6364 1650 "BeID 1 ‘TINT
dofompiton actual velodty (didctvelaity) 686C: 1620  '%IDZ DINT'
l actual torque (wActTorque) Ga377:16%0 ! | 'INT
Modes of operation display (OP) 16#6861:16%0 'SINT'
digital inputs (in. dwhigitallnputs)  16#68FD: 1650 [ i
B S o PR S o S L P Sl s i Ta s ] " " -
Outputs:
Cydic object Ohject number Address Type (43
ControlWord {out.wControlWerd) 16#6840: 1650 0D UINT'
set position {diSetPosition]) 16#687A: 1640 "m0 ‘DINT'
set velodty (diSetVelodty) 16268FF: 1650 ‘2e00Y ‘DINT'
set torque (wSetTorgue) 1646871 1640 "BLOWE' 'INT
Modes of operation (OF) (: B30 "9L0B 14 'SINT'
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4-3-3-4. SM_Drive ETC GenericDSP402:1/0 mapping

Homing setting Bus Cyde Options
Bus cycle task Use parent bus cyde setting

General

Scaling/Mapping

Commissioning
SM_Drive_ETC_GenericDSP402: /O
Mapping

SM_Drive ETC_GenericDSP402:
IEC Objects

Status

Infarmation

4-3-4. EtherCAT control project

4-3-4-1. Motion project control

In a project, all instructions used in the program require support from a file library. Each POU will not be
executed if it is not called in a task. Users can choose to configure it directly to a certain task for execution, or
choose to call the POU for the configured task from another POU that is already in the task. If the program
executed in the POU needs to interact with external 10 or buses, corresponding high-speed 10 modules or
EtherCAT buses and slave devices need to be configured separately in the program.

4-3-4-2. Multiple POU usage

When writing applications, program functions with different execution cycles should be placed in different POUs

for writing, and configured into tasks with different priorities and cycle times for easy viewing and optimization

of subsequent programs.

® Reasonably allocate CPU resources and allocate cycles according to the required cycle time for each
function;

® The program structure is clear, and each function is clearly distinguished. Compared to stacking all programs
together, the use of multiple POUs can be distinguished by different names to distinguish functions, which is
reflected in the engineering column. The logical structure of the program is clear at a glance;

® Debugging is convenient, and during debugging, it is easy to block certain functions that need to be blocked,;

® [t is possible to directly reference POUs between different projects, copying POUs directly from Project 1 to
Project 2;

®  After planning the program clearly, it can be divided into multiple individuals for programming and
development, improving the efficiency of programming;

® Different programming languages can be used in different POUs, as long as the interface is clear and there
are no unified requirements for programming languages within the POU.
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4-3-4-3. Call motion functions

In a project, in order to allocate CPU resources more reasonably, programs with different cycles are placed in
different POUs and tasks during programming.

The motion function requires the highest priority task, while the logic function generally does not require such a
high priority task configuration. Therefore, in practical engineering, these two blocks are usually placed between
two different POUs and tasks. So, how can we achieve the ability to control the execution of a movement function
even if it is separated from a logical function? Generally, input and output variables are defined in the motion
function to be called by other functions. For example, in a logical POU, if the motion function needs to be
adjusted, control data is written to the input variables of the motion POU. The motion POU places the motion state
in the output variable and gives it to the logical POU to determine the motion state and execute the program logic.
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5. Programming basis

5-1. Direct address

5-1-1. Defining grammar

In XS Studio applications, this declaration method is required when variable mapping with the /O module of a
programmable logic controller or network communication with external devices is required.

Using the keyword AT to directly link variables to a specific address, direct variables must comply with the
following rules:

AT<Address>:
<identifier>AT<address>:<data type>{:=<initialization value>};
{} is an optional part.

Start with "%", followed by the position prefix symbol and size prefix symbol. If there is a classification, use an
integer to represent the classification, and use the decimal symbol "." to represent it, such as %1X0.0, %QWO0. The
specific format of direct variable declaration is shown in the following figure:

Identifier AT Address :  Datatype ;
(1dentifier ) (a7) ) ()
Identifier @ /)l J Q(/ \By'te B|'tJ Data type)
acalncalmc

Definition of positional prefix:

® [: Indicates input unit;

® Q: Indicates output unit;

®  M: Indicates storage area unit.

The definition of size prefix is shown in the table below:

Prefix symbol Definition Agreed data type
X Bit BOOL
B Byte BYTE
w WORD WORD
D Double words (DWORD) DWORD
L Long words (LWORD) LWORD
* Internal variables without specific locations, automatically assigned by the system

This area can be resized based on actual hardware resources.

Example:

%IX3.2 Input area offset 3 bytes bit 2

%QW10 Output area offset 10 words

%MB20 Memory area offset 20 bytes

Varl AT%ID48:DWORD; //Varl variable is a doubleword type, mapped to the input area offset of 48
doubleword positions
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5-1-2. PLC direct address storage area

Area Purpose Size Address range
I area (%]I) 128KB User usage area 64K Words %IWO0-%IW65535
Q area (%Q) 128KB User usage area 64K Words %QW0-%QW65535
M area (%M) 256KB User usage area 128K Words %MWO0-%MW131070

5-2. Variables

5-2-1. Overview

Variables can be defined in the definition section of POU or through the automatic declaration dialog box, or in

the global variable list editor. Variable types can be identified through variable type keywords, such as VAR and

END_ VAR is used to identify variables defined between them as local variables.

Variable types include local variables (VAR), input variables (VAR _INPUT), output variables (VAR_OUTPUT),
input-output variables (VAR IN_OUT), global variables (VAR_GLOBAL), temporary variables (VAR _TEMP),
static variables (VAR STAT), constants (VAR _CONSTENT), hold variables (VAR _RETAIN), and persistent

variables (VAR_PERSISTENT).

5-2-2. Variable definition

B Variable definition

Text declaration

=

VAR7(;[DBAL PERSISTENT RETAIN = |
M AT 3MB0: BOOL:=TRUE; D
D AT ¥MW40000:ARRAY [0..5] OF WORD;
HD AT $MWA0006:ARRAY [0..1] OF LREAL;

END VAR

Table declaration
| v
=5 = v bt =it WE = s

i| @ VAR_GLOBAL RETAINFERSISTENT M
l| &) VAR_GLOBAL RETAIN PERSISTENT D
| @ VAR_GLOBAL RETAINPERSISTENT — HD

FMBO
MW 40000
oMW 40005

BOOL
ARRAY[0..5] OF WORD
ARRAY[D..5] OF LREAL

TRUE

In the table declaration, various attributes of variables can be edited and set. The following table provides a

specific explanation of the table declaration:

IS Description
declaration P
T Variable types (such as local variable (VAR), input variable (VAR _INPUT), output variable
e
P (VAR_OUTPUT) etc.)
Name Variable name
Address Variable mapping address
Data type Variable data type (such as BOOL, INT etc.)
Initial . o
Variable initial value
value
Comment Variable comment

132




Feature Variable features

B Variable definitions support array element comment and instance comment

1. Array element comment
The table declaration comment setting interface is as follows:
% Networ‘k‘ configuration | l;.i Axis_1 ) 7, @ PLC_PRG x ~|
g | *® PROGRAM PLC_PRG E
. Scope Mame  Address Data type Initialization Comment  Attributes 5|
| svm M %MEO s00L TRUE
2| % vaR  newvar %MBo ARRAY[L.10] OFINT  TRUE |E‘
|

=

-

Double click the blank place in the comment, then click

Array element comment *
Expression Data type Comment
= new\ar ARRAY [1..10] OF INT
newVar[1] INT
newVar[2] INT
newVar[3] INT
new\ar[4] INT
new\ar[s] INT
new\ar[6] INT
newVar[7] INT
newVar[3] INT
newVar[9] INT
newVar [10] INT
After setting up, the text declaration effect is shown in the figure (it can also be declared directly using text):
Network configuration Flo’ Axis_1 r@ PLC_PRG X -
L PROGREM PLC_FRG
: M AT 3MBO: BOpL:=TRUE; O
; newVar AT $¥BC: ARRAY[1..10] OF INT := TRUE;

Array element comment editing can be done through tables and text.

In the comment column of the table, a pop-up (similar to the initial value operation) displays the current

element and sub element comment editing interface.

The editing format of the text editor is as follows:

&  Array itself: Use standard comment editing methods.

& Array elements: {attribute ‘ElemComment’:="1 (subelement 1 comment), 1 (subelement 2
comment), n (subelement comment)’}.

If it is in table mode, when declaring array type variables, the default comment is empty (added attribute

format by default).

The array element comment in table mode only display the comment of the array itself, not the element

comment.

In the feature column, remove the element comment feature display (array element comments are

implemented using attributes, which are information marked on variables).
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® When the length of the table view array changes, the comments of the inventory array elements will also
be saved accordingly.
® When the array dimension changes in the table view, the array element comments are translated and
saved according to the minimum index of the extended dimension.
& For example, array INT _ARRAY:ARRAY[1..2,2..3] dimension changed to ARRAY[1..2,2..3,3..4],
the original array elements INT ARRAY[1,2] comments will migrate to new array elements
INT ARRAY[1,2,3].
& For example, INT ARRAY:ARRAYT(1..2,2..3] dimension changed to ARRAY[1..2], the original
array elements INT _ARRAY[1,2] comments will migrate to new array elements INT _ARRAY/[1].
® In the table view, when the data type is changed from array type to non array type, the array element
comment will be cleared.
® The array element comment editing interface can display up to 1000 elements. Double click on the
"Data Type" column in the row where the array is located to adjust the editing display range.

Expression Data type Comment
= newVar | ARRAY [1..10] OF INT
 newvar[1] INT objectl
-+ newWar[Z] INT object?
newvar[3] INT object3
- newVE e i
newya Menitering Range *
e Please enter the array indices to be manitored.
newv'g
newva Valid range: [1..10]
newyd  Maximum number of array elements: 1000
i |'|‘|—
newYe  start: [+ |
End: |10 |

I Begins theindex offset: ‘

2. Instance comment
Variables declared in PRG (program) and GVL (global variable table) or declared as VAR STAT (static) type
variables can expand internal member to edit comments without restrictions. When saving comments, all internal
member comments will be marked on the variable, and this type of comment is called an instance comment of the
variable.
As shown in the figure below, member comments within the data structure can be marked and saved on the

variable array structure.

” L4
e £ st s wE e e
i| % VAR newvar ARRAY[1..5] OF struct1 A El
HEETETERE b4
i
=& Ee=si] 2= = ~
= newvar ARRAY [1..5] OF struct1 bt
=- newvar[1] structl
i o varl BOOL
| = H var2 BOOL =
= var3 ARRAY [1..5] OF BOOL A3
-l varalyy BooL [maz=
: var3[Z] BOOL mmaz
- var3[3] BOOL
i var3[4] BOOL
- var3s] BOOL
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®  When internal member is FB type, only input, output, and input-output variables will be displayed, and

[y struct1 EF| POU_1

1 PROGRAM FPL

2 VAR

3 /) g R AR E

4

6 1eW ru news

o newvar: ARRAY[1..5] OF structl;
END VAR

variables of other types will not be displayed.

® When changing the data type from non array type to array type in the table, the instance comment will

be cleared.

® The array type members of variables can display up to 1000 elements, and the editing display range can

be adjusted.

3. Comment display

In the initial value editing interface, monitoring variable table interface, ladder diagram, mouse hover display
comment, and other functions related to variable comment display, comment display takes priority over instance

comment. If the variable does not have instance comment, the type comment of the variable is displayed.

If the comment of array elements is involved in the ladder diagram, the comment of array elements should be
merged and displayed; But the priority order rules above are also used for display. As shown in the following

figure.

9. | @ ; FUNCTION_BLOCK POU_1 =
Tomm g i mEMRm pE 2R B =]
@ VAR YO BOOL
€ >
-
PN
SRR @R
33
GVL.newVar.var3[1] Y0
M 7
10 il
Instance comment:
@ x
=5 =i Hshk g =il miE =5 =4 E
1| @ var_GlOBAL  newVar structl iR L]
FEA gzt =5 =
= newVar structl ik
owarl BOOL
var2 BOOL
= var3 ARRAY [1..5] OF BOOL ik
var3[i] BOOL mE3s
var3[2] BOOL
- var3[3] BOOL
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B [nitial value setting of variables

1. Initial value setting

Click [ | in the initial value column of the variable declaration.
Initialization value *
| | Expression Init value Data type Comment L
= newvar ARRAY [1..5] OF struct1 i
- newVar[1] 1 struct1 object1
- mewVar[2] 2 structl object2
- mewVar[3] 3 structl object3
b newVar[4] 4 structl
newVar[5] [o struct
IR | | Apply Value to Selected Lines | | Reset Selected Lines to Default Values | |
Walues different from the default are displayadin bold letters.
Variables of FB not within InfOut are displayed in gray background. i

2. It can also be declared directly in text form

=] 2 VAR GLOBAL PERSISTENT RETAIN
4 M A;l' ;.‘".ED: BOOL:=TRUE;
€ D:A!;l;}-\;' [
HD A'-l' ").’ﬁ-l‘?f“?c':l.ml.:
END_VAR
B Display address information for sub elements defined by variables
Click [ | in the address column of the variable declaration, open the variable address setting window.
The address display interface is as follows:
P I PROGRAM PLC_PRG
o
el ER bk HEEE wE E =
1 @ VAR  newVarl  %MB2000  ARRAY[D..Z] OF ARRAY [1..3] OF BYTE
— X
AR i bse il
= PLC_PRG.newVarl %eMB 2000 ARRAY [0..2] OF ARRAY [1..3] OF BYTE
= PLC_PRG.newVar 1[0] 9LMB 2000 ARRAY [1..3] OF BYTE
PLC_PRG.newVarl[0J[l]  %MB2000 BYTE
< PLC_PRG.mewvVarifo][2]  ¥MB0D1 BYTE |
i _ PLC_PRG.newVari[0)[3]  %MB2002 BYTE i
= PLC_PRG.newVar 1[1] %MB2003 ARRAY [1..3] OF BYTE
- PLC_PRG.newVari[{[  %MB2003 BYTE
PLC_PRG.mewVari[1][Z]  %:MB004 BYTE
PLC_PRG.mewVari[1][3]  %:MB200S BYTE
*- PLC_PRG.newVar 1[2] %MB006 ARRAY [1..3] OF BYTE
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Note:

(1) The address column text box is read-only;

@ Maximum number of display elements, with a maximum display of 1000 elements in the array, adjustable
display range.

5-2-3. Variable type

Variable types include local variables (VAR), input variables (VAR _INPUT), output variables (VAR_OUTPUT),
input-output variables (VAR IN_OUT), global variables (VAR _GLOBAL), temporary variables (VAR _TEMP),
static variables (VAR _STAT), and configuration variables (VAR _CONFIG).

Variable type declaration syntax: <TYPE> | Atribute

variablel;

variable2;

END VAR
TYPE: type keyword, including VAR (local variable), VAR INPUT (input variable), VAR OUTPUT (output
variable), VAR _IN_OUT (input output variable), VAR GLOBAL (global variable), VAR TEMP (temporary
variable), VAR _STAT (static variable), VAR _CONFIG (configuration variable).
Attribute: Attribute keywords, including RETAIN, PERSISTENT, CONSTANT, used to specify the range of

variables.

B Variable types

VAR Local variable - R/W
VAR _INPUT Input variables, provided externally R/W R
Output variables, with internal variables provided to
VAR_OUTPUT \Y R/W

external sources
VAR IN OUT Input output variables R/W R/W

Global variables that can be used within all configurations

VAR_GLOBAL R/W R/W

- and resources
Temporary variables, variables stored and used within
VAR_TEMP . - R
- programs and functional blocks
VAR _STAT Static variable
External variables that can be modified within the
VAR EXTERNAL R/'W R/W

program, but must be provided by global variables

VAR, VAR INPUT, VAR OUTPUT and VAR IN OUT is the most commonly used type of variable in program
organizational units (POUs).
VAR _GLOBAL global variables also need to be widely used in practical engineering projects.

B Variable Properties

Variable Additional Attribute Variable Additional Attribute

Keywords

RETAIN Holding type variable, used for power-off holding

PERSISTENT Maintaining variables
VAR RETAIN PERSISTENT Both have the same function, both are maintenance variables used for
VAR PERSISTENT RETAIN power-off maintenance
CONSTANT Constant

® RETAIN
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Declare type variables with the keyword RETAIN. RETAIN type variables can maintain their original values even
after the controller is normally closed, opened (or receives an online command "hot reset"), or even unexpectedly
closed. As the program starts running again, the stored values can continue to function.

RETAIN type variable declaration format is as follows:

VAR RETAIN

< Identifier >:<Data type>;

END VAR
But the RETAIN variable will be reinitialized after the "initial value bit", "cold reset", and program download.
Memory storage location: RETAIN type variables are only stored in a separate memory area.
In practical engineering applications, such as the piece counter on the production line, it is a typical example: after
the power is cut off, it can still continue counting when restarted. And all other variables will be reinitialized at
this time, becoming the specified initial value or standard initialized value.

® PERSISTENT

At present, only a few PLCs still retain independent memory areas for storing PERSISTENT type data. In XS
Studio, its original function of power-off retention has been cancelled, and instead it is implemented through VAR
RETAIN PERSISTENT or VAR PERSISTENT RETAIN, which are completely identical in function.

PERSISTENT type variable declaration format is as follows:

VAR GLOBAL PERSISTENT RETAIN

< Identifier >:< Data type >;

END VAR
Memory storage location: Like the RETAIN variable, the RETAIN PERSISTENT and PERSISTENT RETAIN
variables are also stored in a separate memory area.

® CONSTANT
A constant is a quantity that can only be read and cannot be modified during program execution, with the keyword
CONSTANT. Constants can be declared as local or global constants.

CONSTANT declaration format is as follows:

VAR CONSTANT

< Identifier >:< Data type > := < Initialize value >;

END VAR
In practical applications, important parameters or coefficients can usually be set as constants, which can
effectively avoid other variables from modifying them and ultimately affect the overall stability and safety of the
system. Here are some examples.

VAR CONSTANT

pi:REAL:=3.1415926;

END VAR
Once the program starts running, variables declared through CONSTANT are not allowed to be modified during
the program's execution. Forcing system modifications can result in system errors.

5-2-4. Variable import and export

Support variable import and export, export file type is XLS worksheet (. xIs), presented in Excel spreadsheet form,
can be added, deleted, or other variables editing externally before being imported into XS Studio programming
software.

As shown in the following figure:
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=5 =i HehE  AEEEE WmE e FE
Y @ var_cloBal newVarGlobal BOOL
2| @ vAR_GLOBAL CONSTANT newVarGlobali INT
3| @ vAR_GLOBAL CONSTANT RETAIN newVarGlobal2 byte
@ VAR_GLOBAL PERSISTENT newVarGlobal3 WORD 100
5| @ vAR_GLOBAL RETAIN PERSISTENT  newVarGlobald DWORD TEST
@ var_cLoBAL newVarGlobals UINT

Add some variables to the variable table and right-click to select the export variable table type Excel/CSV (CSV is
a pure text file, Excel contains formatting information. CSV files are small, easy to create, distribute, and read,
and are suitable for storing structured information. CSV files are opened in Excel by default on the Windows
platform, which is essentially a text file), and there is no difference in the editing of variables between the two

formats.

File name: |

Save as type: | Excel file(*.xls)

CSV file(*.csv)

 Hide Folders

Open the exported file and edit (add new variables VAR1, VAR2, VAR3, VAR4) before importing. The effect is

shown in the following figure:

Type MName Address DataType InitValue Comment Attribute
WVAR_GLOBAL new\arGlobal BOOL
WVAR_GLOBAL COMSTANT new\arGlobal INT
WVAR_GLOBAL COMSTANT RETAIN new\arGlobal2 BYTE
WVAR_GLOBAL PERSISTENT new\arGlobal3 WORD 100
WVAR_GLOBAL RETAIN PERSISTENT newVWarGlobald DWORD TEST
WVAR_GLOBAL new\arGlobals UINT
WVAR_GLOBAL VAR INT 10
WVAR_GLOBAL VARZ BYTE =N
WVAR_GLOBAL VAR3 WORD
WVAR_GLOBAL VAR4 REAL
B 5% W fAEER E 38 B
Y @ var_cLoBAL newVarGlobal BOOCL
2| @ vAR_GLOBAL CONSTANT newVarGloball INT
@ VAR_GLOBAL CONSTANT RETAIN newVarGlobal2 BYTE

{| @ vAR_GLOBAL PERSISTENT newVarGlobal3 WORD 100

5| @ VAR_GLOBAL RETAINPERSISTENT  newVarGlobal4 DWORD TEST

fl @ var_cLoBAL newVarGlobals LINT

7| @ var_cLoBAL VAR1 INT 10

5| @ var_cLOBAL VARZ BYTE S

| @ var_cloBal VAR3 WORD

91 @ VAR_GLOBAL VAR4 REAL
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5-3. Power outage holding variable

5-3-1. PERSISTENT

The power-off retention variable retains its original value after PLC power-off or program download, and is

commonly used to define important parameters in engineering to prevent the loss of important parameters caused

by sudden PLC power-off or program download.

Power failure retention can be declared through the attribute keyword PERSISTENT RETAIN, or it can be

implemented by mapping to the M power failure retention area.

The command behavior table for retained variables online is as follows:

Online command VAR VAR RETAIN Vil PRI TEN T M retained area
RETAIN
. Retention . Retention value
Hot reset Initial value Retention value
value
Cold reset Initial value Initial value Retention value Retention value
Origin reset Initial value Initial value Initial value Initial value
Build Initial value Initial value Retention value Retention value
. ) Retention Retention value Retention value
Online change Retention value
value
) . Retention Retention value Retention value
Rebuild Initial value |
value

Note: Using PERSISTENT RETAIN for variable declaration has the same effect as using RETAIN PERSISTENT

or PERSISTENT.

B Set Persistent properties

1. In PLC_PRG editor variable scope column select "RETAIN PERSISTENT", as shown in the figure;

Devices:

> X

=5 Untitled
=[] Device (xSLH-24415)

= % Metwork configuration

! @ CPU Frame

=2l pLC Logic

. =1} Application

! m Library Manager
-[E] PLc_PRa (PRG)
= IE Task Configuration

- [# HicH_sPEED_I0 {HighSpeedlo)
" softMotion General Axis Pool

2. Right click on "Application" in the left device tree, click "Add Object", and select "Persistent Variable" from
the menu item. After adding, it will generate a persistent variable node in the device tree. As shown in the figure

below

-

o

=

[5] mcPre x

PROGRAM PLC_PRG

Scope

Mame

Address Data type

Initialization Comment  Attributes

1| |/ var RETAIM PERSISTENT | newVar2

BOOL

Scope

VAR
VAR_IN_OUT
VAR_INPUT
VAR_OUTPUT

VAR_TEMP

Flags
CONSTANT

RETAIN
PERSISTENT
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: WCPUFI’BI’I’IE r te e e et e e —— ————— ——
=l PLC Logic H
- = ¥ Applica™:
m £ c'ﬁ‘j Cut
[ e Copy
- @ Tash B2 Paste
"$ . Delete = |

' Refactoring r
-] HIGH_sPEED

& SoftMation Properties...

|J Add Object k |[ﬁ Alarm Configuration...
i) Add Folder... €5 Application...
[7° Edit Object &7 Axis Group..

Edit Object With... & Camtable..

Collapse Application & CNCprogram..

. ﬁ CMNC settings...

'ﬁg Login
&®  Data Sources Manager...
Delete application from device ag DUT

['Ef] External File...

ﬂ Global Vanable List...

=] ImagePoaol...

| Conﬂ;[ =2 |nterface...

ﬂ Metwork Wariable List (Receiver)...
“ Metwork Variable List (Sender)...
| T Persistent Variables...

& pou..

&  POU for implicit checks...

ﬂ Recipe Manager...

:iﬁ

Dewi

Ma

Devices -J;lxi,

PLCPRG ' (g PersistentVars X |
—j Linfifled s = | 1 LEribute Il [ie ]
n Eﬁ Device (¥5LH-24A18) 2 VAR GLOBAL PERSISTENT RETRAIN
= ﬁ Metwork configuration o B R
i w CPU Frame
=] PLC Logic
L= £} Application
i m Library Manager
- [E] PLC_PRG (PRG)
- @ Task Configuration
=& MainTask
_ -] PLC_FRG
i - T PersistentVars
[ HIGH_SPEED_I0 (HighSpeedls)
"2 SoftMotion General Axis Pool

3. Click compile to check for errors in the project, and only after compiling can you proceed to the next step of
adding instance paths to the object. As shown in the following figure:
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File Edit VMiew Project Build Online  Debug TJools Window Help

QO HHwH S oo | MR S M i Application [Device: PLC Logic] ~ @8 %, g

Devices v ¢ x| [5] PcPrRG ' Persistentvars x|
‘B Untiedi - 1 tribute 'qualified only')
= [ Device (X5LH-24A15) ©  VER_GLOBAL PERSISTENT RETAIN
END_VAR

= ﬁ Metwork configuration
: - w CPU Frame
=Bl PLC Logic
- =} Application
¥ m Library Manager
:[E] pLc_PRG (PRE)
= @ Task Configuration
B @ MainTask
: & pLC_PRG
: 5 TI' PersistentVars
) HIGH_SPEED 10 (HighSpeedio)
" SoftMotion General Axis Pool

il Pxnai B messaccts)
Build ~ || @ Oerror(s) | @ 1warning(s) [ 0 message(s) | x ¥

Description
| —— Build started: Application: Device, Application ——
Typify code...
® £0244: No matching instance path in VAR_PERSISTENT list found for variable PLC_PRG.newVar2. Use the command "Add all instance paths™ to add all instance paths to the VAR_FER
I Compile complete — 0 errors, 1 warnings I

As shown in the above figure, after compilation, the user will be prompted in the information output column to
add an instance path.

4. Open the PersistentVars editing interface, right-click and select the "Add All Instance Paths" menu item, which
will generate instance paths for all variables with the category "PERSISTENT RETAIN" in the "PLC_PRG"
interface. As shown in the following figure:

| 5] PLCPRG ' @@ PersistentVars X |

2 VAR GLOBAL PERSISTENT RETAIN

:  END VAR

Cut

Copy
Paste

X B oF B

Delete
Select All
Advanced 2

ﬂ Input Assistant...
Refactoring 3

Edit Object With...

Import variables...

Export variables...

Add All Instance Paths

Reorder List and Clear Gaps

Save Current Yalues to Recipe

Restore Values from Recipe
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' ﬂ_ PersistentVars X |

BETATH

FERSISTENT

// Generated inatance path of persistent variable
FLC FRG.newVard: BOOL;

_[8 Pcrre
2 [ VAR _GLOBAL
3
5 | END VAR

Only after adding the instance path in the PersistentVars object can the variable's retention property take effect.

5. Connect the PLC device, assign a value to the variable newVar after power on, and power on after abnormal
power off. The newVar variable still maintains its value before power off. As shown in the following figure:

First power on and assignment.

SuE=4 -~ 0 % | E:H Device ; @_PL-C-_PR_G ;\”aﬁersishenﬁ'ars |
=% 0 Deviee (ZEBH] (X5LH-30A52) =R =] & EEE i 2
=1 7
] B A % newVar INT 888
A cruinze
= Bl Pic iB4g
- = Application [i=fT]
i EEEE
~[E] PLC_PRG (PREG)
=45 % MainTask
_ & pLC_PRG
i T PersistentVars
"2 softMotion General Axis Paol o
A Efo -
2 [RETURAN
Power on after abnormal power off:
BE - # X | [f Device x | @ persstentvers |
=) Devics (x5LH-30432) BRE LB MNP
- 8 R o
# cPulzE . "
=gl e iBg EIHSITE |
= £} Application 1 - a
i) EEEE | — ’ ®
- [£] PLC_PRG (FRG) | g B
- B 1ame Gateway-1 v|  [xsin-30a32 ) v
’\qg MainTask PLCIRE IP-Address: BEE:
! ] puc pRG localhost X5LH-30432
T PersistentVars | PLCGES Fort B E L
% SoftMation General Axis Pool | g B9
ik :
% o | X8 Studio V2.2.0 X e
| SHiGHER 1707 0003
Btrdeal:
| Symbol Rights @ RIS SRS o
B R -
E Wuxi Xinje Electric Ca.Ltd.
| = = Bt
B S
s

The data did not change when powered on again, and the retained variable ran successfully.

; O 'n FEHo

B | [ Devee 5] PLCPRG x| @ Persistentiars |
=3 nhi =
= 1 pevee i) DoL-3045) At = & e st P
7 ﬁ FAEHAERE § newvar INT 888
A crutze
- Bl e B
=3 Application [=f7]
il EEEE
@ MainTask
@] pLC_PRG
i ? PersistentVars
42w SoftMotion General Axis Pool .

By

JRETURN
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5-3-2. M retained area

Mapping the address to the variable in the M power-off storage area can prevent the impact of power failures. The
variable value can still be retained after restarting.

Attention: When creating a new project, the default allocation of the M-zone power outage storage area is not

allowed. Users can customize the power outage retention range for the M-zone according to their actual needs.

B Set M retained variable

1. Right-click the "Application" menu item in the left device tree, select the Properties menu, and open the
"Properties Application [Device: PLC Logic]" window;

| Devices

> IE x'__

=5 Uinfitleds
=[] Device (X5LH-24A15)

i ; w CPU Frame
=l PLC Logic
. =ik Appli

-

= E—; Metwork configuration

(i Lib o
B
—_-E.@E.
.

b A

.TPer

Cut

Copy
Paste
Delete

Refactoring

@ HIGH_SPEE|[=3

Properties...

% softMotion

ENE

Add Object

Add Folder...

Edit Ohject

Edit Object With...

Collapse Application
Login

Delete application from device

PLC_PRG
2@ VAR |
5 | END

2. Select the "Target Memory Settings" menu to set the start or end address of the power outage in the power

outage storage area.

3. Within the memory size range of [0-262143], the power-off storage area can be set as needed. As shown in the

following figure:
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Properties - Application [Device: PLC Logic] s

Boot Application  Application Build Options ~ Encryption | Target memory settngs | Build £ 4 | *

|:| Owverride target memory settings

Input size 131072 Bytes
Output size 131072 Bytes
Memory size 252144 Bytes

M Retain Area Setting

Start Address :  3%MB I:\
End Address :  3&MB I:\
This device M retain area is 1

Tips: When use MoudbusTcp{V1.0.0.0) in ARM Device,
power_down hold area is fixed memory size

G

Note:

(D) If the starting address of M retained area is "%MB50" and the ending address is "%MB100"; The non
power-oft holding area is "%MB0-%MB49" and "%MB101-%MB262143".

(2) If the mapping address of a variable occupies non power-off hold area and power-off hold area across regions,
for example, if the variable address is "%MB49-%MB58", an error will be reported in the information output
column during compilation: the variable address exceeds the limit, the variable address is "%MB49-%MB58", and
the actual available range is "%MBO0-% MB49" or "% MB101-% MB262143".
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5-4. Recipe operation

The function of the Recipe Manager is to provide a list of user-defined variables (recipe definitions) for
maintenance. Users can configure the storage location, storage method, and storage category through the Recipe
Manager, as shown in the following figure. After the recipe manager is successfully configured, users can upload
and download recipe definitions.

5-4-1. Application example

1. Create variable

i) » & X | [ oevie [[5] mcrre (B Pl (B @S @ o x
=g BEARATEERHY = 1 ittribu fied on
= Device (XSLH-24416) 2 ] VAR GLOBAL
= 8 FIEETS 3 2:WORD;
A cruinzm ; b:WORD;
= B pLcjBiE cHHoRD:
= t; Application - B
@ L | S
i EeEs
-[E] PLC_PRG (PRG)
- 3 rEmE
= @ MainTask
-8 PLC_PRG
[T HIGH_SPEED_IO (ZiFI0)
- SoftMotion General Axis Pool

2. Create recipe manager
=141 ML L.

= {;’9 Application

ji', Cut
: Library M :
: @ ibrary ana_ Exiy
|5] PLc_PRG (PR
Paste

= LE Task Configur
= g MainTask ¥ Delete
i -8 pe Refactoring 3
TI' Persistentiary __
[ HIGH_sPEED IO (High Ermpesties;:

‘% SoftMotion General A |_] Add Object » | Alarm Configuration...
[ Add Folder... Application...
[J Edit Object Puis Group...
Edit Object With... Cam table...

CMC program...
CNC settings...

Collapse Application
&5  Login

Delete application from device

Data Sources Manager...
DUT...

External File...

Global Variable List...

Image Pool...

; - Interface...
Configure devicd

Metwork Variable List (Receiver)...
Metwork Variable List (Sender)...
POLL...

POU for implicit checks...

Device Inforn

Machine slo

FEHERLIEE L NBEeR OB

Recipe Manager...

Redundancy Cenfiguration...

LRI, R U SCEY N
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5. Add recipe

147

3. Create recipe definition
Devices > 3 X
1) Lntitied1 |~
= [{ Device (x5LH-24A15)
= 85 Network configuration Storage type |m v|
- E CPU Frame 7
5 File path | |
= Ei[l PLC Logic L |
L ﬂ. Application File extension |.txh'ecipe |
{0 Library Manager Separatar
~|E] PLC_PRG {PRG) .
E E () Tab () Semicolon () Comma
Redpe Manager
= @ Task Configuration & Cut @ := O
=8 MainTask Copy
f & PLC_PRG B Paste Columns = Selected Columns
E - T FPersistentvars > Delete icE 9 variable
m HIGH_SPEED_IO {HighSpeedlo) — -bCL.II'rEI"It Value
“"w softMotion General Axis Pool Browse Pt <
= Properties... Value i
| Value i
| Add Object » Recipe Definition... | |
[ Add Folder...
[7 Edit Object
Edit Object With.., 7 1
. efaultg Up Down
Collapse Application
4. Select variables that require the use of recipe functionality
Devices > ® X|| [£] PCPRG @ Persstentvas  [pf, RecpeManager U, Recipes x|
= [ Untitieds ™| variable Type Name Comm... Minim.. Maxim... Curren...
= [ Device (XSLH-24415)
= ﬁ Metwork configuration
m CPU Frame
= Eﬂ PLC Logic /
=1} Application Input Assistant
m Library Manager
- [5 ric_pre prE) Text Search  Categories
7 Variables = Name Type Address Origin
: Recipes -
b Task Configuration i ? s L =
D B MairiTask i BPLog Breatpoint Logging F...
] w@ e + (@l ToConfig_gl...
i T Parﬂsbent\fa_rs : 3 ::;_aast:
-l HIGH_SPEED_IO (HighSpeedlo) e
" SoftMation General Axis Pool
oo | [stuctured view Eilter |None
| Configure devicy




~ # x| [5] PcPrG |4 PersstentVars g4 RedpeMamager O Recipes X |
Linfitled'? ™1 Variable Type Name Comm... Minim...
= [ Device (xsLH-29A16) PLC_PRG.newVar2 BOOL
= 85 Network configuration
: w CPU Frame
B B Cut
= El] PLC Logic
= @ Application Copy
b m Library Manager B Paste
5] e pro prg) % Delete
= ﬂ Recipe Manager
P ; Select All
H Q Recipes
= Task Configuration Edit Object With...
- =58 MainTask :
= B Inszert Variable
: -] PLC_PRG I .
] T PersistentVars ¥ Add Child
1] HIGH_SPEED IO (HighSpeedio) T AddSibling
'8 SoftMotion General Axis Pool ~p Update Structured Variables
|]]5A Add a New Recipe |
& Remove Recipe
g Load Recipe..
g SaveRecipe..

% Mew Recipe X
Name AR
Copy from existing «Create Empty= At
0] 4 Cancel

6. Login to the device and right-click on the table at the bottom of the corresponding recipe to perform operations

such as writing and reading the recipe.

Firs * 2 x|[ Foewe [fl) EEESE |m ROEEE 3, Recpes X (@ GL | 5] PCARG
=& ﬁfmﬁ@ﬁ#ﬂ_ | =2 i =t e = SME BRE ZEE  AA
= A Device (¥ #80 (YSLH-24416) GL.a WORD 0
- B FAEsmEE GYLb WORD 0
P crumze GiL.c WORD 0

o
) FEEs
- [2] PLc_PrG (PrE)
<R, RS
P % Recipes
- ramE
= g MainTask
& pLc_PRG
A% Softvotion General Axis Pool
- [T HIGH_SPEED 10 (Z&10)

Slels ¢ %% PP g &

7. Instructions can also be used for recipe creation, reading, writing, and other operations.
(DWrite a program for creating, reading, and writing recipes

Example:

VAR
RecipeManCommands_0:RecipeManagement.RecipeManCommands;
READ:BOOL;

WRITE:BOOL;
CREAT:BOOL,;
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END_VAR

IF READ THEN

RecipeManCommands_0.ReadRecipe(RecipeDefinitionName:= 'Recipes', RecipeName:= 'CC");//read
recipe

END_IF
IF WRITE THEN

RecipeManCommands_0.WriteRecipe(RecipeDefinitionName:= 'Recipes', RecipeName:='CC");//write
recipe

END_IF
IF CREAT THEN

RecipeManCommands_0.CreateRecipe(RecipeDefinitionName:= 'Recipes', RecipeName:="'CC');//create
a recipe named CC

END_IF

Login the created recipe.

B > 2 x| ‘@on |G Repes '[F] POU x
= MARATERRAEE = Device Apphcation POU
= ) Device A (SLiH-24416) e i @ =T s T
= B RESES # # RecpeManCommands_0 Recpe_Managemen...
i ethercaTize # READ 800,
' CPU&* ® WRITE BOCL
- @ iz ol Jia b
= £ Application [E{T1
@ on
i ez : -
] PLC_PRG (PRG)
5] roure) 5 ofe 1 amopm mex
- A maEEs s RecipeManCommands_0.ReadRecipe (RecipeDefinitioniame:= 'Recipes’, Recipeliames= '00%)://MES R
A ferpes A s —
= @3 emE cmmands_0.WriteRecipe inic i= 'Recipest, 1= 000N/ AIA
& EtherCAT Task END_IP
= & MainTask 8 IF CREATGINERN THEN
@HCJRE - ):;cmemntamnd:).Czeaukcxpelk:xpeneumnanxm:- Recipes®, RecipeName:= ' V2 // CIRERCCIEDS
3 [{ riGH_sPeED_IO (HiI0)
= 3 () ethemet (Ethemet)
5 [ Modbus_TCP_Master (Modbus TCP Maste:

@ o x
Device Application.GVL
F=EL =3 & EEE pcvid 233
@ WORD 1
@ WORD 2
@« WORD 3
(2) Read the value to recipe
@ovw  [E Pou x
Device Application.POU
=& =B & HEE w14 R
+ @& RecipeManCommands_0 Redpe_Managemen...
[ore0 B0t L 1
& WRITE BOOL
& CREAT BOOL
<
=w
1
3 3 IF READRGNE THEN
4 RecipeManCommands_0.ReadRecipe (RecipeDefinitionName:= 'Recipes’, RecipeName:= 'CC');//&C5 &40
5 END_IF
3 € IF WRITEEENSE] THEN
7 RecipeManCommands_0.WriteRecipe (RecipeDefinitionName:= 'Recipes', RecipeName:= ) ESHESA
5| Exp_IF
3 9 IF CREATEZNEE] THEN
RecipeManCommands_0.CreateRecipe (RecipeDefinitionName:= 'Recipes’', RecipeName:= 'CC');// 8/ & 5CCHIES
11| END_IF
12| 0 EEREN

(3) Change the current value to other value

@ on x [5] Pou
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(4) Write recipe value

BEAAT AR PY |Ed Device Applic: POU
[ Device BRI (sL4-29418). st e [ i i
= B FESAS # @ ReapeMsnCommands_0 Recpe_Managemen...
B ethercaTiZE # READ BOOL
B oz [# wame =3 | ]
=2 rc B4 # CREAT BOOL
= Application [i=1r]
ol o
i meEs 2 =
B pLe_pre rE) 4
- poupre) = oo 1r reangmem mew
- EEES 4 RecipeManCommands_0.ReadRecipe itionName:= ‘Recipes, O TR
| L@ Redpes s mm 1P
= B ¢fo I WRITESENE THEN
=B fisEE 7 RecipeManCommands_0.WriteRecipe (RecipeDefinitionliane:= ‘Recipes’, RecipeNamez= 'C0')://EFEEA
32 EtherCAT Task END_IF
=g MainTask 5 Sje C§:T- THEN
g & ipeMan_ommands _0.C. *Recy,
PLC_PRG il e
3 [ HrcH_sPEED IO (EiHIO) 2o BB
= [ Ethernet Ethernet)
5[ Modbus_TCP_Master (Modbus TCP Master
v T 1 s P
@ ov x[[E] pou [[] mcrre () EEIES
Device Applicatio
=R ESid) & EEE iht
@- WORD 1
@ WORD 2
. o ; —

Note: Other functions of the recipe can be found and used in the definition

@ [ eou x/fl FEEE |
1 PROGRAM POU
5 2 VAR
3 RecipeManCommands_0:Recipe % =i anCommands ;
4 READ:BOOL;
s WRITE:BOOL; i
€ CREAT:BOOL; [T
7 _\QR X Fuiz
2%
Pl L HEEN
=R » |@ Browse Cross References: Recipe_Manag RecipeM d
1 - g
- %3 @ABE.. = XSEER
B 3 IF READ THEN -2} »
4 RecipeManCommands_0.ReadRecIpE(RECIpeDErInitionName:= 'Recipes’, RecipeName:= 'CC');//& 5 &E47
s END_IF
8 € IF WRITE THEN
7 RecipeManCommands_0.WriteRecipe (RecipeDefinitionName:= 'Recipes’', RecipeName:= 'CC');//EE5FEZA
5 END_IF
8 9 IF CREAT THEN
10 RecipeManCommands_0.CreateRecipe (RecipeDefinitionName:= 'Recipes', RecipeName:= 'CC');//E€/E&E 5CCHIE S
@ [Erou fi REEE x =
EE X BRE FEE 9E 51seE @)ESE © lcon legend.. © o
=2 BE=H BRHIRE A
#-[C) 3sticense = 3sticense, 3.5.16.0 (35 - Smart Software Solutions GmbH) _35_LICENSE 3.5.16.0
&- (Il BreakpointLogging = Breakpoint Logging Functions, 3.5.5.0 (35 - Smart Software Solutions GmbH) BPLog 3.5.5.0
- (I CAA Device Diagnosis = CAA Device Diagnosis, 3.5.15.0 (CAA Technical Workgroup) DED 3.5.15.0
#- B 10DrVEtherCAT = I0DrvEtherCAT, 3.5.16.0 (35 - Smart Software Solutions GmbH) ToDrvEthercatiib 3.5.16.0
&- (I 10Standard = loStandard, 3.5.15.0 (System) IoStandard 3.5.15.0
#- [ RecpeManagement = Recipe Management, 3.5.16.40 (System) Redpe_Management 3.5.16.40
% (B cM2 Racic = SM2 Racic 4 10 0 N (3€ - Smart Snfhwara Snb tiane Gk SM2 Racic amnnn i
= £ Redpe Management, 3.5.16.40 (System) - gt B B [0
+ 1) General Types
* O Interfaces i fCommands . CreateRecipe (METH)
ReturnValues
= METHOD CreateRecipe : DWORD
* D Private / Creates a new recipe in the given recipe definition

M CreateRecipeNoSave
4 Deleterecipe

The method reads the current PLC values to the new recipe and saves them as a recipe file with the default name. The
default name is <recipes.<recipe definition>.<recipe extensions. At the end the new recipe would be stored in the
default file

InOut
| Scope | Name  Type  Comment
Return | Createrecipe DWORD Possible last error values:

ERR_RECIPE_DEFINITION_NOT_FOUND
ERR_RECIPE_ALREADY_EXIST
ERR_RECIPE_NOMEMORY

N Il

ERR
ERR_OK

See ReturnValues (GVL) for a description of all possible errors.

|Input | Recipebefinitionase | sTRING | Name of the recipe
RecipeName STRING Name of the recipe
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6. Programming language

6-1. XS Studio supported language

PLC programming languages supported by XS Studio programming software:

® [adder diagram(LD)

® Function block diagram(FBD)

®  Structured text (ST)

® Sequential function chart (SFC)

® Continuous function chart (CFC)
All the above languages support standard Ctrl and Shift editor shortcut keys in the editor interface. Shortcuts such
as copy (Ctrl+C), paste (Ctrl+V), and undo (Ctrl+Z); Simultaneously supporting shortcut keys<F2>to start the
input assistant, the system will provide corresponding input prompts or choices based on the current programming
environment.

6-2. Structured text (ST)

6-2-1. Overview

Structured Text (ST) is an advanced text language that can be used to describe the behavior of functions, blocks,
and programs. It can also describe the behavior of steps, actions, and transitions in sequential functional
flowcharts. Structured text programming language is a high-level language, similar to Pascal, developed
specifically for industrial control applications. It is also the most commonly used language in XS Studio. For
those familiar with computer high-level language development, structured text language is easy to learn and use,
as it can achieve functions such as selection, iteration, and jump statements. In addition, structured text languages
are also easy to read and understand, especially when annotated with meaningful identifiers and annotations. In
complex control systems, structured text can greatly reduce its code volume, making complex system problems
simpler. The disadvantage is that debugging is not intuitive and compilation speed is relatively slow.
For example
FOR a:=0TO0BY 1 DO

D_temperature display value[a] :=TO REAL(D_ temperature actual value [a]) / 10;

D_temperature final value[a] := D _ temperature display value [a] + D_ temperature compensation value [a];
END FOR

IF M_auto-tune switch THEN

M_temperature control mode[0]:= 1;
END _IF
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6-2-2. ST program execution sequence

1. Program execution sequence
The execution order of the program using structured text starts from top to bottom according to the "line number",
as shown in the following figure:

Line number [

xloag=

2. Expression execution order
The expression includes operators and operands, which operate according to the rules specified by the operator to
obtain the result and return it. Operands can be variables, constants, register addresses, functions, etc.
atb+c;
3.14*R*R;
ABS(-10)+varl;

If there are several operators in the expression, they will be executed in the agreed priority order: the operator with
higher priority will be executed first, and the operator with lower priority will be executed in order. If there are
operators with the same priority in the expression, these operators are executed from left to right in writing order.
The priority of operators is shown in the table below:

Operator Symbol Priority
Parentheses 0 Highest
. Function name
Function call (Parameter list)
Exponentiation EXPT
Inversion NOT
Multiplication *
Division /
Mold taking MOD
Addition +
Subtraction -
Compare <> <=>=
Equal =
Not equal <>
Logical and AND
Exclusive-OR XOR
Logical or OR Lowest
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6-2-3. Statement

The structured text statements are shown in the following table:

Instruction type Instruction statement Example
Assignment statement = bFan:= TRUE;
Function . .
. Function block/Function name();
block/Function Call
IF < Booleans > THEN
IF <statement contents>;
Selection statement
END IF
CASE
FOR
Iteration statement WHILE
REPEAT
EXIT
Jump statement CONTINUE
JMP
Return statement RETURN

NULL statement ;

1. Assignment statement
It is one of the most commonly used statements in structured text, which assigns the value generated by the
expression on the right to the operand (variable or address) on the left, represented by ":=".

< variable>:=< expression>;
Example: Assign values to two Boolean variables separately, set bFan to True and bHeater to FALSE

VAR

bFan: BOOL;

bHeater:BOOL;

END_VAR

bFan:= TRUE;
bHeater:= TRUE;

2. Function and function block calling
The function block call is implemented by instantiating the function block name, for example, Timer is the
instance name of the TON function block, and the specific format is as follows
Function block instance name: (Function block parameter);
If you need to call the function block in ST, you can directly enter the instance name of the function block, and
then assign values or variables to the parameters of the function block in parentheses. The parameters are
separated by commas; Function block calls end with a semicolon.
For example, call the function block TON timer in structured text, assuming its instance name is TON1, and the

specific implementation is as shown in the figure:
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& Tracel [E2 PLC_PRG.Init_active ) EEig:
1 PROGRAM POU 1 - E

- 2 VAR =
3 TON1: TON; [

s  END VAR -

N

3. Selection statement

(1) IF

TON1 (IN:= , PT:

m »
F
=, Q=> , EI=> );

Implement a single branch selection structure using IF statements, with the basic format as follows:

IF < Boolean expression > THEN

< Statement content >;
END_IF

If the above format is used, the statement content is only executed when the<Boolean expression>is true,
otherwise the<statement content>of the IF statement is not executed. The statement content can be a single

statement, an empty statement, or multiple statements in parallel. The execution flowchart of this statement

expression is shown in the figure:

(2) IF..ELSE

Boolean

expression

FALSE

Statement content

A

Implement a dual branch selection mechanism using IF statements, with the basic format as follows:

IF < Boolean expression > THEN

< Statement content 1>;
ELSE

< Statement content 2>;
END_IF

The above expression first determines the value within the<Boolean expression>. If it is true,<statement content
1>is executed. If it is false, <statement content 2> is executed. The program execution flowchart is shown in the

figure:
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FALSE

Boolean

expression

Statement content 1 Statement content 2

l

When there is more than one conditional determinant in the program, another nested IF... ELSE statement, namely

the multi branch selection structure, is required. The basic format is as follows.
IF < Boolean expression 1> THEN
IF < Boolean expression 2> THEN
< Statement content 1>;
ELSE
< Statement content 2>;
END _IF
ELSE
< Statement content 3>;
END_IF
As mentioned above, an IF... ELSE statement has been placed in IF... ELSE to achieve nesting. Below, an example
is provided to illustrate the use of nesting. The above expression first checks the value within <Boolean
expression 1>, If it is true, continue to check the value of <Boolean expression 2>. If the value of <Boolean
expression 1> is false, execute <statement content 3>, and return to <Boolean expression 2> to check. If <Boolean
expression 2> is true, execute <statement content 1>. Otherwise, execute <statement content 2>,

(3) IF..ELSIF..ELSE

In addition, the multi branch selection structure can also be presented in the following ways. The specific format
is as follows

IF < Boolean expression 1> THEN

< Statement content 1>;

ELSIF < Boolean expression 2> THEN

< Statement content 2>;

ELSIF < Boolean expression 3> THEN

< Statement content 3>;

ELSE

< Statement content n>;

END _IF
If the expression<Boolean expression 1> is true, only the instruction <statement content 1> is executed, and no
other instructions are executed. Otherwise, the judgment starts from the expression <Boolean expression 2> until
one of the Boolean expressions is true, and then the statement content corresponding to this Boolean expression is
executed. If the values of the Boolean expression are not true, only the instruction <statement content n> is
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executed, and the program execution flowchart is shown in the figure.

Boolean

expression 1

Y
s FALSE
oolean
TRUE expression 2
TRUE Boolean \_ FALSE
expression 3
TRUE
\4 \4 Y
Statement content Statement content Statement content Statement content
1 2 3 n
Y Y \ 4 \{

(4) CASE statement

The CASE statement is a multi branch selection statement that selects a branch from multiple branches for
execution based on the value of an expression. The basic format is as follows:

CASE < Conditional variables > OF

< Value 1>: < Statement content 1>;

< Value 2>: < Statement content 2>;

<Value 3, Value4, Value 5>: < Statement content 3>;

<Value 6.. Value 10>: < Statement content 4>;

< Value n>: < Statement content n>;

ELSE
<ELSE Statement content >;
END_ CASE;

The CASE statement is executed in the following pattern:

+  Ifthe value of <conditional variable> is <value 1>, execute the instruction <statement content i>.

* If the <conditional variable> does not have any specified value, execute the instruction <ELSE
statement content™>.

+ If several values of a conditional variable require the same instruction to be executed, the values can be
written together one after another and separated by commas. In this way, the common instructions are
executed, as shown in the fourth line of the program.

+ If the conditional variable needs to execute the same instruction within a certain range, it can be
separated by writing the initial and final values as two points. In this way, the common instructions are
executed, as shown in the fifth line of the program.
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4. Iteration statement
Iterative statements are mainly used for repeatedly executing programs. In XS Studio, common iterative
statements include FOR, REPEAT, and WHILE statements. The following is a detailed explanation of these

statements:
(1) FOR

The FOR loop statement is used to compute an initialization sequence. When a condition is true, the nested
statement is executed repeatedly and an iteration representation expression sequence is computed. If it is false, the
loop is terminated. The specific format is as follows.

FOR<Variable>:=<Initial value>TO<Target value>{BY<Step size>} DO

< Statement content >

END FOR;
The execution order of the FOR loop is as follows:

¢  Calculate whether the <variable> is within the range of <initial value> and <target value>.

¢+ When the <variable> is less than the <target value>, execute the <statement content>.

¢ When the <variable> is greater than the <target value>, the <statement content> will not be executed.

* Every time the <statement content> is executed, the <variable> always increases its value by the

specified step size. The step size can be any integer value.

If the step size is not specified, its default value is 1. When the <variable> is greater than the <target value>, exit
the loop.
In a sense, the principle of FOR loop is similar to that of a copier. The copier first sets the number of copies to be
copied, which is the condition of the loop. When the condition is met, that is, the number of copies is equal to the
set number of copies, and copying stops.
FOR loop is the most commonly used type of loop statement. FOR loop embodies a function of specifying the
number of times and repeating it step by step. However, due to different code writing methods, other loop
functions can also be implemented. Below, an example is used to demonstrate how to use FOR loop.
Example: Using a FOR loop to calculate the quintic of 2.

VAR

Counter: BYTE; (*cycle counter *)

Varl:WORD; (*output result*)

END VAR

FOR Counter:=1 TO 5 BY 1 DO
Varl:=Varl*2;
END FOR;

Assuming the initial value of Varl is 1, then after the loop ends, the value of Varl is 32.

Note:

If the <target value> is equal to the limit value of the <variable>, it will enter a dead cycle. Assuming that the
count variable Counter in the above example is of type SINT (-128 to 127), setting <target value> to 127 will
cause the controller to enter a dead loop. Therefore, limit values cannot be set for <target value>.

(2) WHILE

The method of using WHILE loop is similar to that of FOR loop. The difference between the two is that the
ending condition of the WHILE loop can be any logical expression. You can specify a condition, and when it is
met, the loop is executed. The specific format is as follows.

WHILE < Boolean expression >

< Statement content > ;

END WHILE;
The execution order of the WHILE loop is as follows:
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¢ Calculate the return value of <Boolean expression>.

¢+ When the value of <Boolean expression> is true, execute the <statement content> repeatedly.

¢ When the initial value of <Boolean expression> is FALSE, the instruction <statement content> will not
be executed and will jump to the end of the WHILE statement. The flowchart is shown in the following
figure:

FALSE

TRUE

statement

Note:

If the value of <Boolean expression> is always true, it will result in a death loop, which should be avoided. It is
possible to avoid the occurrence of dead loops by changing the conditions of loop instructions. For example, using
a counter that can be incremented or decremented to avoid the occurrence of dead loops.

The WHILE statement is used in engineering to control a motor. When the "start" button is pressed (Boolean
expression is True), the motor rotates continuously. When the "stop" button is pressed (Boolean expression is
FALSE), the motor also stops immediately. Here is an example to demonstrate how to use the WHILE loop.
Example: As long as the counter is not zero, the program inside the loop is always executed.

VAR

Counter: BYTE; (*Counter*)
Varl:WORD;

END VAR

WHILE Counter<>0 DO
Varl = Varl *2;
Counter := Counter-1;

END_WHILE

In a certain sense, the WHILE loop is more powerful than the FOR loop because the WHILE loop does not need
to know the number of loops before executing the loop. Therefore, in some cases, only these two types of loops
are sufficient. However, if the number of loops is clearly known, then FOR loops are better because FOR loops
can avoid death loops.

(3) REPEAT

The REPEAT loop is different from the WHILE loop because it only checks the end condition after the instruction
is executed. This means that regardless of the ending condition, the loop should be executed at least once.
REPEAT
< Statement content >
UNTIL
< Boolean expression >
END REPEAT;

The execution order of the REPEAT loop is as follows:
*  When the value of <Boolean expression> is FALSE, execute <statement content>.
¢ When the value of <Boolean expression> is true, stop executing <statement content>.
+  After the first execution of <statement content>, if the value of <Boolean expression> is true, then
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<statement content> is only executed once.
Note:

If the value of <Boolean expression> is always true, it will result in a death loop, which should be avoided. It is
possible to avoid the occurrence of dead loops by changing the conditions of the loop instruction section. For
example, using a counter that can be incremented or decremented to avoid the occurrence of dead loops.
Example: REPEAT loop. When the counter is 0, the loop stops.

VAR

Counter: BYTE;

END_VAR

REPEAT

Counter := Counter+1;

UNTIL

Counter=0

END REPEAT;
The result of this example is that each program cycle enters the REPEAT cycle with a Counter of BYTE (0-255),
which means 256 self addition calculations were performed within each cycle.
As mentioned earlier, "this means that regardless of the ending condition, the loop is executed at least once."
Therefore, whenever the REPEAT statement is entered, the Counter is set to 1, and the Counter:=Counter+1
instruction is executed 256 times in each cycle until the Counter variable is accumulated to overflow to 0 and the
loop is exited. And then added to the overflow, so it goes back and forth.

5. Jump statement
(1) EXIT

If the EXIT instruction is used in the FOR, WHILE, and REPEAT loops, the inner loop stops immediately
regardless of the ending condition. The specific format is as follows:
EXIT;
Example: Use the EXIT command to avoid division by zero when using iterative statements.
FOR Counter:=1 TO 5 BY 1 DO
INT1:=INT1/2;
IF INT1=0 THEN
EXIT; (* Avoiding program division by zero *)
END IF
Varl:=Varl/INT1;
END FOR
When INT1 equals 0, the FOR loop ends.

(2) CONTINUE

This instruction is an extension of the IEC 61131-3 standard and can be used in three loops: FOR, WHILE, and
REPEAT.
The CONTINUE statement interrupts the current loop, ignoring the code following it and starting a new loop
directly. When multiple loops are nested, the CONTINUE statement can only start a new loop for the loop
statement that directly contains it. The specific format is as follows:

CONTINUE;
Example: Use the CONTINUE instruction to avoid division by zero when using iterative statements.

VAR

Counter: BYTE; (*cycle counter *)

INT1,Varl: INT; (*intermediate variable *)

Erg: INT; (*output result¥)

END VAR

FOR Counter:=1 TO 5 BY 1 DO

INT1:=INT1/2;

IF INT1=0 THEN

CONTINUE; (* Avoid division by zero *)

END _IF

Varl:=Varl/INT1; (*Only execute when INTT1 is not equal to 0 *)
END FOR;

Erg:=Varl;
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(3) IMP

Jump statements, jump instructions can be used to unconditionally jump to a line of code marked with a jump. The
specific format is as follows:
< Identifier >:

JMP < Identifier >;

< Identifier > can be any identifier, which is placed at the beginning of the program line. The JMP instruction
is followed by a jump destination, which is a predefined identifier. When the JMP instruction is executed, it will
jump to the program line corresponding to the identifier.
Note: It is necessary to avoid creating a dead loop and can be used in conjunction with IF conditional control jump
instructions.
Example: Using JMP statements to loop a counter within the range of 0 to 10.

VAR

nCounter: BYTE;

END VAR

Labell:nCounter:=0;

Label2:nCounter:=nCounter+1;

IF nCounter<10 THEN

JMP Label2;

ELSE

JMP Labell;

END IF
In the above example, Labell and Label2 belong to labels and are not variables, so variable declarations are not
necessary in the program.
Use the IF statement to determine if the counter is within the range of 0-10. If it is within the range, execute the
JMP Label2 statement, and the program will jump to Label2 in the next cycle. Execute the program
nCounter:=nCounter+1 to add 1 to the counter. Otherwise, it will jump to Labell, execute nCounter:=0, and reset
the counter to zero.
The functionality in this example can also be achieved by using FOR, WHILE, or REPEAT loops. In general, the
use of JMP jump instructions should be avoided as it reduces the readability and reliability of the code.

(4) RETURN

RETURN is return command, Used to exit the Program Organization Unit (POU), the specific format is as
follows:

RETURN;
Example: Using an IF statement as a judgment, terminate the execution of this program immediately when the
condition is met.

VAR

nCounter: BYTE;

bSwitch: BOOL; (*switch signal*)

END VAR

IF bSwitch=TRUE THEN

RETURN;

END IF;

nCounter:= nCounter +1;
When bSwitch is FALSE, nCounter always performs a self increment of 1. If bSwitch is True, nCounter maintains
the previous cycle's value and immediately exits this POU.

6. Null statement

Not executing any content.
The specific format is as follows.

b
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7. Comment

(1) Add the comment

Comments are a crucial part of a program, making it more readable while not affecting its execution. Comments
can be added anywhere in the declaration or execution section of the ST editor.
In ST language, there are two comment methods:
Method 1: Multiple line comments start with (*, end with *). This comment method allows for multiple lines of
comments, as shown in the following figure:

(r

)
IF iMainArealndex = 0 THEN
bOperationActive:=TRUE;
ELSIF iMainArealndex = 1 THEN
bOrderActive:=TRUE;

Method 2: Single line comments start with "//" and continue until the end of the line. This is the method of single
line comment, as shown in the following figure:
// gesture handling:
// only when mouseup vas done
IF xRight AND bDragCanStart = FALSE THEN
xRight := FALSE;
IF iMainArealndex < MAX MODULES-1 THEN
iMainArealndex := iMainArealndex + 1;
bIndexChanged := TRUE;
END_IF

(2) Comments switching

Use the shortcut keys Ctrl+U, Ctrl+M, or click from the menu bar to quickly comment or uncomment code
selection.

[E =0 & b
b I B = s S| (M= R
§] Testznzioras  [[Z] Testz0z30708 ' [E] Test20230529 x [[Z] Testmozios2o  [[E] X1 Omonutls | [S] Test20z3os17  [[5] Test20z30606 (5] Testz02307:w
- PROGRAM Test20230529 ~[E]
! [ VAR =
3
t'| // aaInl:ARRAY [1..4] OF BOOL := [FALSE,TRUE,FALSE,TRUE];
i | // aaIn2:ARRAY [1..4] OF BOOL := [FALSE,TRUE,TRUE,FALSE];
5|l // aaSize:USINT = 4;
| // aaOut:ARRAY [l..4] OF BOOL;
v | // aaRes:BOOL;
¥ [150% J@ v
| // aaRes := AryAnd(Inl:= aaInl[l], In2:= aaIn2[l], Size:= aaSize, AryOut:= aaOut[l]); ~
¥ // axBRes := AryXor(Inl:= aaInl[l1], InZ:= aaInZ[l], Size:= aaSize, AryOut:=axOut[l]);
} // aznRes := AryXorN(Inl:= aaInl[1l], Tnde— aaInZ[l], Size:= aaSize, AryOut:=axnOut[l] );
L
5 //resl3 := ModReal (Inl:= modInl, in2:= modIn2, Out=> modOut) ;
3 resl4 := ModReal LR(Inl:= medlrInl, in2:= modlrIn2, Out=> modlrout);
T
/BT Sy A
¥ // RES1 := Dispart8Bit(In:= disptIn, Num:= dispNum, AryOut:= dispout);
) // res2 := DispartDigit(In:= dispdIn, Num:= dispdNum, AryOut:= dispdOut) ;

SUB_TOD time(Inl:= ttimeInl, InZ:= ttimeIn2, Out=> ttimeIn3);

s S e .
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6-2-4. ST editing

1. ST toolbox

The tool category interface is as follows:
| ToolBox

|Search... v |3 &

P My Favorite
4 Basic Instructions

= l__q ST Sentence

& IF

FOR
WHILE
CASE
REPEAT
CONTINUE
mp

EXIT
RETURN
LogicOperations
Math Functions

Counters

LR R R S ¢ ¢ B e B

Timers

Data Process

Data Write and Read
Data shiftment

Data Transfer

+ Comparers and Selection

VWYV RRU

+ Data Conversion

Insert "IF" statement

Insert "FOR" statemeant
Insert "WHILE" statement
Insert "CASE" statement
Insert "REFEAT" statement
Jump to next cycle execution
Jump to "Label” to execute
Jump out of this cycle
Return{Exit from this PO

The toolbox contains ST statements, logical operations, mathematical functions, counters, timers, data processing,

data writing and reading, data shifting, data transfer, comparison and selection, and data conversion. They can be

dragged or double clicked into the programming area, such as ST statements, IF statements, WHILE statements,
REPEAT, CASE statements, CONTINUE, JMP, EXIT, RETURN, and statement templates are automatically

inserted upon insertion.
2. Smart alert

(1) keyword matching

Enter the ST statement type keyword, which can automatically match. The statement includes IF statement,
WHILE, FOR, CASE, REPEAT, and the formatting template can be found in the attached statement template.
As shown in the following figure, inputting IF can pop up a response association statement:

I

&P identifier
< IF

© [IF.. THEN...

E ToMarIdentify
EF SMC_AXIS_GROUP_AXIS_IN_DIFFERENT_TASK

=F SMC_AXIS_GROUP_DEPENDEMCY_IM_DIFFERENT_TASK
=F SMC_CP_AXIS_ORIENTATION_IPO_CONFIG_DIFFERS

=F SMC_CP_CONFIGS_DIFFER  Errt
=F SMC_DEC_CIRCLE_NON_UNIFORM_SCALING
= SMC_SMOOTHBSPLINE_UNIFORM

(1/3) AN tems

=== w

(2) TAB key shortcut function

¢ Capable of automatically formatting input and output for functional blocks, functions, methods, actions,

and programs;

¢ Capable of automatically formatting input and output for function block instances and their methods and
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actions;

¢  Capable of automatically formatting IF, WHILE, FOR, CASE, and REPEAT statements. The formatting
template can be found in the attached statement template, such as the function type name, function block
instance, etc. After input, press the Tab key to automatically format.

3. Fold Zoom

¢+ Folding method supports keywords: keywords includeVAR, VAR INPUT, VAR GLOBAL,
VAR OUTPUT, VAR IN OUT, VAR TEMP, VAR STAT, VAR ESTERNAL, CASE, FOR,
REPEATED, IF/ELSE/ELSIF, WHILE, STRUCT, UNION, TYPE, ~TRY, CATCH, FINALLY.

¢ If intelligent indentation is selected in the automatic indentation function, the tab length will be
automatically added based on the above keywords. If intelligent indentation is selected and
automatically completed, the end of the keyword will be automatically completed, such as VAR, FOR,
WHILE, and nesting is supported.

*

When using intelligent indentation, if the line is a keyword, the tab character will be automatically
added after the line breaks. If it is not a keyword, it will be indented the same as the line. Block
highlighting. Display block highlighting information between brackets, WHILE, FOR, IF, EISE, CASE,
REPEAT, RUCT, UNION, TYPE, TRY, etc. There are highlighting markers at both text boundaries and

text regions.

Here, the "IEC Text Editor" settings interface can be opened by clicking on the "Tools" ->"Options" menu in

the menu bar. Users can set the folding method according to their actual needs. As shown in the following

figure:
Options *
] cFc Editor A
" Compaser -
ﬁ'] Betnaming Theme Ediing Margin  Text Area  Monitoring  Colors and FontStyle
W Dedaration Editor e
EEi Device Description Download Mismtien af undss | 5
LTj Device editor Tab width a5 Keep tabs
=
] FBD, LD and IL editar =
',j . Indent width g
L Help
El IEC Text editor Auto Indent | 5mart indent with code completion w
c et as?-susbnt : Faolding Keyword w
@ International Settings e

e

£

({# Libraries me—
i Indent
m by y Kroneil Code control{Formation: f{f comment{{{ code /{/}}}

(@ Load and Save
Maonitaring
{If PLCopenxML
_f__"_u Proxy Settings
i Refactoring

Cance
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6-3. Ladder diagram

6-3-1. Overview

The ladder diagram originated from the United States and is based on graphical representation of relay logic. It is
the most widely used graphical language in PLC programming. There are two vertical power trajectories on the
left and right sides of the ladder program. The power trajectory on the left nominally provides energy for the
power flow from left to right along the horizontal steps through various contacts, functions, blocks, coils, etc. The
endpoint of the power flow is the power trajectory on the right. Each contact represents the state of a Boolean
variable, and each coil represents the state of an actual device. The function or functional block corresponds to the
standard library or user created function or functional block in IEC 1131-3.

Ladder diagram is the most widely used programming language in China, and it is also one of the three graphical
programming languages in IEC 1131-3. Ladder diagram is the most commonly used graphical programming
language in traditional PLCs and is also known as the first programming language of PLCs. Based on the status
and logical relationship of each contact point in the ladder diagram, calculate the status of the programming
components corresponding to each coil in the diagram, which is called the logical solution of the ladder diagram.
Some programming components in the ladder diagram use the name relay, such as coils, contacts, etc., but they
are not real physical relays, but rather some storage units (soft relays), each corresponding to a storage unit in the
image register of the PLC memory. If the storage unit is in a "True" state, it indicates that the coil of the
corresponding soft relay in the ladder diagram is "energized", with its normally open contact connected and
normally closed contact disconnected. This state is called the "True" or "ON" state of the soft relay. If the storage
unit is in the "FALSE" state, the coil and contact states of the corresponding soft relay are opposite to the above,
and the soft relay is called in the "FALSE" or "OFF" state. These "soft relays" are often referred to as
programming components during use. The ladder diagram editing interface is shown in the following figure:
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[ ou - |

ZE] VAR

EJ_Counter Enable 0: XZJ D }I&#%
¥7_MeasureFulseWidth_| 1 4 BEES
EJ_Counter_Sample 0: - 1 ERERE
¥J_Counter_PresetValue e -
7 XJ:TcuchPr;be_O: XJ " = Flm Hre
END VAR IiF JEEH TiEHR
5 o | IF FHONENORITHREER  F5 EN/ENOFEREIREIT TTRELR
T T %9_Counter Enaple_0 | A i PR EGAA, 2T AND.0R, .
XJ Counter Enable -+ B HEETS
¥J_Counter2 —HCounter diValue —— anr JR[E] MPOUIRFATNER
rErable gy T 5% AFSUESRIERE
- LR w it TR STSrippet
—xDirection xBusy — -
S = [ Bz
eErrorID — ' rs 2 LHEwL
T PLF ThEEHL
3 XJ MeasurePulseWidth 0 &AL L
¥XJ MeasurePulseWidth W-Boun (AL
¥J_CounterZ —H Counter udiValue —— TH BSET fudER
—xEnable xBusy — H BRST fugEE R
—eMode xDone [— 1B AryAnd #refiBEEI0
Sl 3 & avor HaBEn
e 1 Aror e
B AryXorN #ATEE
3 ZJ Counter Sample 0 1 eqracT s
¥J Counter S le i
%I _CounterZ —= Counter - :pwame - i PUTBIT (A
—xExcute xDone [~ T PACK s
—uiSampleTime #Busy T UNPACK i
xError [ & ARG IR
g & Fws TR
SR Fiuits
4 XJ_Counter PresetValue 0 | i RS Biulisk
XJ_Counter PresetValue T UnpackWord WordZeBUR 4
¥J_CounterZ —=Counter xDone —— & ano 5
—xExcute xETreor —
—byIriggerType eErrorID [~ & or
—jdiPresetValue & X0R
- NOT
Bl ¥J_TouchProbe_0 1E e
XJ_TouchProbe
¥J_Counter2 —Counter xDone ——
—|xExcute xBusy [~
diTouchValue —
XELTOT [— &
eErrorID —
er
+ 1 EHE
+ [ FHEahE
* 1 #iEE A S
+ [0 #higfEu
= [ #RRiE
* 0 esng
| st

Explanation: In the above figure, 1 is the variable definition area, 2 is the toolbox, and 3 is the ladder diagram

programming area.

6-3-2. LD program execution sequence
The execution process of the ladder diagram is carried out in order from left to right and from top to bottom, as

shown in the figure:

o iiTiiE execution process

section L3 v *

R

execution
process

B
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1. Execution process
(1) Generatrix
The ladder diagram adopts a network structure, and the network of a ladder diagram is bounded by the left busbar.
When analyzing the logical relationship of ladder diagrams, in order to borrow the analysis method of relay circuit
diagrams, it can be imagined that there is a left positive and right negative DC power supply voltage between the
left and right busbars (left and right busbars), and there is "energy flow" between the busbars flowing from left to
right. The right busbar is not displayed.
(2) Section
A section is the smallest unit in a ladder network structure, and the logical network from the input condition to a
coil is called a section. In the editor, sections are arranged vertically. In XS Studio, each section is indicated by a
series of section numbers on the left, containing input and output instructions, composed of logical expressions,
arithmetic expressions, programs, function or function block call instructions, jump or return instructions.
To insert a section, you can use the command to insert the section or drag it from the toolbox. The elements
contained in a section can be copied or moved by dragging and dropping them in the editor.
When executing a ladder diagram, it starts from the section with the smallest label, determines the state of each
element from left to right, and determines the state of the connecting elements on the right side. It is executed one
by one to the right, and the result of the operation is output by the execution control element. Then proceed to the
execution process of the next section. The above figure shows the execution process of the ladder diagram.

(3) Energy flow
As shown in the above figure, the bold blue line represents the energy flow, which can be understood as an
imaginary "conceptual current” or "energy flow"
(PowerFlow) flows from left to right, which is consistent with the order of logical operations when executing user
programs. Flow can only flow from left to right. The concept of energy flow can help us better understand and
analyze ladder diagrams.

(4) Branch
When there are branches in the ladder diagram, the state of each graphic element is analyzed based on the
execution order from top to bottom and from left to right. The state of the right connecting element is determined
according to the relevant regulations for vertical connecting elements, and the calculation process is executed one
by one from left to right and from top to bottom. In the ladder diagram, the evaluation without feedback paths is
not very clear. All external input values related to these contacts must be evaluated before each step.
2. Executing control
(1) Jump and return
When the jump condition is met, the program jumps to the section labeled in the Label and starts executing until
that part of the program reaches RETURN, returning to the original section and continuing execution. Its

structural diagram is shown in the following figure:

Lablel »| Lable1
I

— RETURN
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The jump and return instructions for using ladder diagrams in XS Studio are as follows.
Example: using jump instructions to execute a program:

w

bInputl

L

bInput3

L

P Labell

bOutput2

bReset | ENRP—{"E5ET

999 —EV

O

Labell:
CTU_O
bEnable CTU
{ i EN MeE — ENO
bCounter CU T QM

4RETURN )

VnCurrentValue [:::::]

As shown in the figure, blnputl is set to True, so a jump statement is executed. Based on label Labell, the
program jumps to Label in section 3. Therefore, although bInput3 in section 2 is set to ON, bOutput?2 is never set
to True because the program directly skips the statement. Only when B1 is False and bInput3 is True, bOutput2

will be True.

6-3-3. Constituent elements

The ladder diagram language in IEC 1131-3 is a reasonable absorption and reference for the ladder diagram
language of various PLC manufacturers. The graphic symbols in the language are basically consistent with those
of each PLC manufacturer. The following diagram shows the ladder diagram editor view. The main graphical

symbols of IEC 61131-3 include:

Basic connection categories: power rail, connection elements.
Contact type: normally open contact, normally closed contact, positive conversion readout contact, negative
conversion contact.
Coils: general coils, reverse coils, set (latch) coils, reset/unlock coils, hold coils, set hold coils, reset hold

coils, positive conversion readout coils, negative conversion readout coils.

Function and functional blocks: including standard functions and functional blocks, as well as user-defined
functional blocks.

1.

=gy

Label ;e Iabel

bEnable

1] T
M L]

o

contact

Power supply rail

The graphic elements of the power rail in a ladder diagram are also known as busbars.
is located on the left side of the ladder diagram, also known as the left power bus.

Efcunces —=

bRzpet —RESET

' —p¥

(=1 /

Tats

function/function block

2
T
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Lab=l:

al EEnsble

o
K

Is
ew

\ bcuntes —iC0
EReass —{RESET

Left busbar

2. Connection elements
In a ladder diagram, each graphic symbol is connected by connecting elements, which are represented by
horizontal and vertical lines. They are the most basic elements that make up the ladder diagram. The following

figure is a graphical representation of the horizontal and vertical connecting elements:

(a) Horizontal (b) Vertical connection
connecting elements elements

3. Label

A label is an optional identifier and its address can be determined when defining a jump. It can contain any
character.

4. Contact
Contact points are graphical elements of a ladder diagram. The contact of the ladder diagram follows the contact
term of the electrical logic diagram, used to represent the state changes of Boolean variables. A contact is a ladder
element that transmits a state to the horizontal connecting element to its right.
Contact points can be divided into Normally Open Contact (NO) and Normally Closed Contact (NC). Normally
open contact refers to the state of FALSE when the contact is open under normal operating conditions. Normally
closed contact refers to the state of true when the contact is closed under normal operating conditions. Table

2-6-2-1 lists the commonly used contact graphic symbols and explanations in ladder diagrams.

Type Symbol Explanation

If the contact corresponds to a Boolean variable value of True, then the contact

N 1 pull-in. If the state of the connecting element on the left side of the contact is True,
orma

yt ¢ 1k then the state True is passed to the right side of the contact, causing the state of the
open contac . . .
P connecting element on the right side to be True. On the contrary, when the Boolean

variable value is False, the state of the right connected element is False.

If the contact corresponds to a Boolean variable value of False, then the normally

closed contact is in a pull-in state,

Normally If the state of the connecting element on the left side of the contact is True, then the
closed 'n_u"ﬂ' state of True is passed to the right side of the contact, making the state of the
contact connecting element on the right side True. On the contrary, when the Boolean

variable value is True, the contact opens, and the status of the right connected

element is False.

Insert  richt Multiple contacts can be connected in series and inserted on the right side. Multiple
nse ri . .
g .ﬂ_ﬁ. series connected contacts are in a closed state

contact

Only the last contact can transmit True.
Insert lﬂ ﬂJ Multiple contacts can be connected in parallel, with normally open contacts inserted
normally in parallel below the contacts.
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Type Symbol Explanation

open contact If only one contact is True between two parallel contacts, then parallel lines transmit
under True.
parallel
connection
Insert . . .

Multiple contacts can be connected in parallel, with normally closed contacts
normally

inserted in parallel below the contacts. Normally closed contacts is in closed state by

closed

I.ll-'u.l default, if the contact corresponds to a Boolean variable value of False and the state
contact under ) ]
of the left connected element is True, then the parallel contact transmits True to the

parallel .
) right.

connection
Insert
normally Multiple contacts can be connected in parallel, with normally open contacts inserted
open I'I I]'I in parallel on the upper side of the contacts. If only one contact is True between two
contacts in parallel contacts, then parallel lines transmit True.
parallel

5. Caoil

A coil is a graphical element of a ladder diagram. The coil in the ladder diagram follows the coil term of the
electrical logic diagram, used to represent the state changes of Boolean variables. According to the different
characteristics of the coil, it can be divided into instantaneous coil and latch coil, with latch coil divided into set
coil and reset coil. The following table lists the commonly used coil graphic symbols and explanations in ladder
diagrams.

Type Symbol Explanation

Coil FEs The state of the left connecting element is passed to the relevant Boolean variables and
the right connecting element, if the state of the left side connected element is true, then
the Boolean variable of the coil is true, otherwise the coil is false.

Set coil There is an S in the coil. When the state of the left connected element is true, the

=l

Boolean variable of the coil is set and held until it is reset by the Reset coil.

Reset coil ﬂl— There is an R in the coil. When the state of the left connected element is true, the
Boolean variable of the coil is reset and held until it is set by the Set coil.

6. Auxiliary
It can perform edge detection, inversion, and set/reset operations on coils and contacts.

Type Symbol Explanation

Inversion E Invert the signal.

Ed There are two modes, P and N, which can be switched by clicking the tool. P is
ge

detection

triggered at the rising edge of the collected signal, N is triggered at the falling edge of
the collected signal.

Setireset _@ There are two modes, R and S, which can be switched by clicking on the tool. S is set,
et/rese
R is reset.

For example, on the right side of the network in LD, there can be any number of coils, represented by parentheses
"()". They can only be connected in parallel. A coil transfers the connected value from left to right and copies it to
a corresponding Boolean variable. At the entry line, a value of ON (equivalent to Boolean variable TRUE) or a
value of OFF (equivalent to Boolean variable FALSE) can appear. It is also possible to reverse the contact and coil
(in the example, contact SWITCHI and coil %QX3.0 are reversed). If a coil is negated (identified by the slash
"(/)" in the coil symbol), it will copy the negated value into the corresponding Boolean variable. If a junction is
negated, it is only connected when the corresponding Boolean value is FALSE.

7. Function and function block calls

Along with the contacts and coils, you can also insert functional blocks and programs. In the network, they must
have an input and an output with Boolean values, and can be used at the same position like a junction, that is, on
the left side of the LD network.
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Type

Symbol

Explanation

Insert operation
block

Insert a function or function block, and use the mouse to select the desired
function and function block based on the pop-up dialog box. Suitable for
those who are not familiar with functions and functional blocks.

Insert empty
calculation block

Directly insert a rectangular block and enter the function or function block
name at the "?" field, suitable for users who are familiar with functions and
function blocks.

Insert calculation
block with
EN/ENO

Only when EN is true, the function or function block is executed and the
state is allowed to be passed downstream. Suitable for those who are not
familiar with functions and functional blocks.

Insert empty
calculation block
with EN/ENO

Insert a rectangular block with EN/ENO, enter the function or function
block name directly at "?", and only execute the function or function block
when EN is true, allowing the state to be passed downstream. Suitable for
users who are familiar with functions and functional blocks.

The ladder diagram programming language supports calling functions and function blocks. When calling

functions and function blocks, the following precautions should be taken:

(1) In a ladder diagram, functions and function blocks are represented by a rectangular box. A function can have

multiple input parameters but only one return parameter. Function blocks can have multiple input parameters and

multiple output parameters.

(2) The input is listed on the left side of the rectangular box, and the output is listed on the right side of the

rectangular box.

(3) The names of functions and function blocks are displayed in the upper and middle parts of the box. Function

blocks need to be instantiated, and instance names are listed in the upper and middle parts outside the box. Use the

instance name of the function block as its unique identifier in the project.

(4) To ensure that the energy flow can pass through functions or function blocks, each called function or function

block should have at least one input and output parameter. In order for the connected functional blocks to execute,

at least one Boolean input should be connected horizontally to the vertical left power rail.

(5) When calling a function block, the actual parameter value can be directly filled in at the external connection

line of the function block for the internal parameter variable name.

Example: Setting of function block call arguments.
Calling the TON delay ON function block, TON 1 is the instance name after instantiating the function block
TON. The input parameter PT of the function block is set to t # 5s. Output parameters Q and ET, and variables

can be left unconnected when there is no need to output parameters such as ET in the example.

bStartButton

TON_0
bEmg_ Stop TON bWorking

bWorking

1l ™ 0 il

T mss ]

It can be seen that the output Q of the function block TON is connected to the coil bWorking. When the contact
bStartButton is True and bEmg_Stop is False and lasts for more than 5 seconds, bWorking is True. When

bEmg_Stop is true when disconnected, bWorking is false.
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(6) If there are no dedicated input and output parameters for EN and ENO, functions and function blocks will be
automatically executed and the state will be passed downstream.

CTU_O
bEnable ctu
nIn i
i)
T
bCounter |EREG—CU
bReset IR RESET
395 —{BV

bWorking

0 bbone

CV [ ncurrentValue

i

It can be seen that when the bCounter has a rising edge trigger signal, the parameter output variable CV is

calculated by adding 1.

*

ENO is also correspondingly False.

*

When the value of ENO is True, it indicates that the function block is being executed.
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7. Special function

7-1. External interrupt

7-1-1. Application for firmware below 1.1.0

The XS series PLC supports X terminal interrupts, and the same terminal supports rising and falling edge
interrupts. Interrupts are used in XS Studio through external event forms in the task type. Like X2R TRIG
represents X2 rising edge interrupt, X2F TRIG represents the falling edge interrupt, and the number and type of
interrupts supported by each model can be found in the external event "External" option.

Double click on "MainTask" and set it as an external event in the pop-up interface. External interrupts use

terminal X, and the priority of external interrupt events can also be set.

Devices + @ X | £ MainTask x| |74 Device | HIGH_SPEED_IO
L [ ¢ |
- J] Uintitled2 w || Configuration
=[] Device (¥5LH-24416)
= % Metwork configuration Priority ( 0.31 J; |3
w CPU Frame
=12l PLC Logic Type
= .Cﬁ' Application I & Bxternal I v| External event || X2_TRIG
i m Library Manager
: [E] PLc_PRG (PRE) Watchdog
= [_.@ Task Configuration [ ]Enable
-
HT FLC_FRG Time (e.g. t¥200ms)
[ HIGH_SPEED_IO {HighSpeedla) S ;
"2 SoftMotion General Axis Poal

7-1-2. Application for firmware 1.1.0

Need to use the [XJ Interrupt] and [XJ WriteInterruptParameter] commands and interfaces (see the
instruction manual for details). Set X3 as an external interrupt input, take its dual edge signal, which can be
configured on the hardware parameter configuration interface or using XJ WriteInterruptParameter instruction.
The self add 1 instruction in the POU program under another task (configured as external, X3 TRIG) is executed
once an X3 edge signal is given. The parameter configuration and instructions are shown in the following figure:

Configuration

Priority { 0..31 ) |8

Type
4 Bxternal v| External event |X3_TRIG
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% ManTask

[ _Device

[ wiGH_sPEED_10 x|

Hardware Port Configuration

Generic Input =—

Counter Parameters

Axis Parameters

HighSpeedIo /O Mapping

Status

Information

Generic Input me—

Generic Input e

Interrupt input =

Generio Input=—]

Generic Input me—

Generic Input e

Generic Input =—

Generic Input me—

Generic Inpit s

Generic Input s

xiz 120000

Coincident Output None

Filter(us:
us) [ Countero
X0 |20000
- Count Mode AfB Multiple:
X1 20000 Coincident Output None
External Input Mone
%2 [eoooo é
[] counter1
X3 2
Count Mode AfB Multiple:
x4 |20000 Coincident Output None
Mone
¥ g External Input
[ Counterz
X6 120000
Count Mode AfB Multiple:
X7 20000 Coincident Output None
X10 o000 Bxternal Input Mone
[] counter3
X1 120000
Count Mode AfB Multiple:

Mone

Generic Input =

Device Application.PLC_PRG

X132 External Input

g
=}
38
8

]

l

]

Interrupt Input
- ) f— General output
D= B
= = ¥1 = General output
O Ale & O Bl
= = ya | General output
O Jle w O B 8
= = ¥3 [ General output
Ooxwe (A% & Cx B
= = Y4 = General output
Oxz (3] ¢ & Ox3 (31§ 8
fe General output
O ¥5
Axisl
pulse Output  Pulse+direc = Y6 l— General output
Pulse Port ¥4 5
v7 f— General output
[ asist
e (7 al tput
Pulse Output Pulse+direc - Y10 ittt i
Pulse Port ¥s % y11 o Gemeral emtput
O adsz Y12 e Gemeral output
Pulse Qutput Pulse-+direc ~
R - - viz f— General output
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=i eS| & H=E i P2 =3
= @& XJ_Enablelnterrupt_0 XJ_EnableInterrupt
“$ xEnable BOOL e
4$ udiExternal UINT FTF MBI R ER, B0
4§ uiCompare UINT FTH L —3 iR, Hlin
"% xvalid BOOL FREfE R
"$ xBusy BOOL ETEET
"$ xError BOOL HRATE
%$ eErrorlD HSIO_ERROR BB
= & XJ_WritelnterruptParameter_0  XJ_WriteInterruptParameter
%% Port UINT WOS, BN (ShEHRIAR
“$ xExcute BOOL AvE
4% byvalue BYTE {H(0: EHE, 1 ATBEG
"$ xDone BOOL SRATE
"$ xBusy BOOL FETBET
"$ xError BOOL HIZEE
%$ eErrorlD HSIO_ERROR RS
XJ_Enablelnterrupt_0 XJ_\WritelnterruptParameter_0
d XJ_Enablelnterrupt _ XJ_WritelnterruptParameter
xEnable xValid Port
EudiExtemal xBusy (Excute
—=—uiCompare xError - iulValue
eErrorlD




7-2. High speed counting

B Application for firmware 1.1.0

Note: Firmware versions below 1.1.0 do not support high-speed 10 interfaces. For high-speed counting
instructions, please refer to the XS series PLCopen instructions manual.

Example 1: Using the [XJ CounterEnable] command, measure the external high-speed signal input and configure
it as shown in the following figure.

Devices > B X|| ‘& ManTasc || Device () HIGH_SPEED_10 x
= Untitied2 =
=i E—— '|Hardware Part Configuration | . F'I;Er[“) | unterd | Ll 2 o | enered utput
= &;mrkmnﬁgumnm T GountorDEhasea=— CountMods  A/BMultiple - Oe (2] 8% Be 3] ¢ &
CPU Frame
=10 PLC Logic — Counter 0 phase B—4 X1 Caincident Output Nane - Ox FE O BEw | v — General cutput
=} Application External Input ~ None S
%ﬂ Library Mansger Highspeadio 1O Mapping Sotexio: Tnput—gX2 O BN o Bwm | > St ot
£] PLC_PRG (PRG) [] Counteri
& @;sk;nn:gu!am Status Interrupt input =433 oo e D B 0 Chx [0 v3 |— General sutput
= MainTas
8] pLC_PRG Information Generic Tnput e i4 Caincident Output Nane - Coxe B 0 O B e | ¥ [— Ganéral putput
S Soioton General Axis ool . . Generic Input—gl¥5 Fiemallng  Hone, i v5s [ General output
- [] axiso
[] counter2
Generic Tnput—fiX6 Pulse Output  Pulse+drec ~ V6 [— General output
Count Mode A/BMultiple ~
Pulse Part Y4 =
Generic Input el X7 Coincident Output None = 7 [— General output
Axis1
" . Bcernal Input  Nane & [Jasen vig = General sutput
Ganeraf Trphte— Pulse Output  Pulse+drec =
T e [ counters Pulse Port ¥s . Vi1 | Genersl output
Count Made A/B Multiple ~
HAxis2
Generic Tnput—flX12 ook Bk o . 's‘ s viz = General cutput
Pulse Qutput  Pulse+direc ~
Generic Tnput——fiXi3 External Input  None & - - 3 V12 = General output
Devices > & X || @ manTask | [f] Device ' [fJ HIGH_SPEED_IO x|
5 Untited2 1 | | Counterﬂl Counterl Counter2 Counter3
i i ounter ounter. oun’
= tg Device (XSLH-24A16) Hardware Port Configuration | |
General i
= 8 Network configuration IC —— | ;ﬂfwﬁzgﬁgc"rmm"”a' speed
H 2 Ounter Farameters
w CPU Frame Example: XJ_Counter( Type: XJ_COUNTER_REF
7 Measure Period: 10(ms) -
1] v%f: Lomc Axis Parameters
H = Application ) Count Mode: Linear Count =
! ; m Lib M ® O cirdle Count Pulses Per Turn: 200,000 =
: E ibrary Manager HighSpeedIa If0 Mapping
[E] pc_PrG (PRE) |
: = @ Task Configuration Status
] =% MairTask H Exiemet frighe
H 48 pcoprg Information e i
i nput Logic: ositive Negative
|L|'j HIGH_SPEED_IO (H\ghSpeedIo)I L putes -3
- 5 i E —— I |
SoftMotion General Axis Pool = ] Func Select: [Mane - |
Default
[ Device G (sA330-4) e s & #=E it e
= B ecizE . = @ X)_Counter_Enable_0  XJ_Counter_Enable
=Q Appn:m G&fT] # " Counter REFERENCE TO XJ_COUNTER _... #R2EI0_COUNTER_REF
D FEies % xEnable 800! e
@ PLC_PRG (FRG) *p eMode HSC_EDGE_MODE PosEdge PosEdge: b FHAiH8s NegEdge: TPEAHE BothEdge: FRLHHH
] % xDirection BOOL falsehiHals true: REHEN
=@ 1{'%(;335 "$ divalue DINT -2147483582 S A
E}”’”‘“* "# udifrequeny  UDINT 0 FORFEMBIE (y: o) FNBFEIRL R ENE B £
PLCJ’R‘G % udiRPM UDINT 0 SHUREEE (#f: Jmin) » SREREFOSERCTSERS R
CE HIGH_SPEED_IO GS5IRI0) " xBusy BOOL flaz5
SoftMotion General Axis Pool "o xErmor e = e
%$ eErrorlD HSIO_ERROR ERR_OK IR
-

XJ_Counter_Enable_0
XJ_Counter_Enable
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7-3. High speed IO configuration

Double click on the HIGH-SPEED-IO option in the device tree to open the hardware parameter configuration
interface for high-speed IO. In this interface, the high-speed pulse output function and PWM output function can
be configured (XS Studio 1.1.0 and above versions only support XSLH-24A16 and XSLH-24AS8). The default

parameter configuration interface is shown in the following figure:

Hardware Port Configuration

Filter(us} [ Counter Interrupt Input

Generie Input =l X0 20000 = ) l— General cutput
SRREHRRRR Count Mode AJE Multiple: ~ [T Y N Mo (34 N
Counter Parameters
i — - = = 1 — al output
- Generic Input Xi 20000 Coincident Output None M L % o [ Y eneral outpul
is Parameters = hE e ke
External Input None 2,
! io Input =—_xd 20000 V2 f— Gemeral output
HighSpeedIa [/0 Mapping il Ox 3]y & Ow 3] &
[] counter1 3
Interrupt input—y X3 2 = = - = ¥3 e Gemeral output
e et Count Mode AJB Multiple: = Clxto (R0 A [x (B4 A
i i — = - - ; l— General cutput
Information Generic Input X4 Coincident Output None Cxiz [3 LA Oxs (7 L V2 eneral outpu
4 - External Input None ™
Generic Input el X5 20000 Y5 f— Gemeral output
e
Counter2
Generic Input=———_ X6 20000 u Pulse Output Pulse +direc = Y6 b Gemeral output
Count Mode A/B Multiple: =
Pulse Port Y4 =
Generic Input =4 X7 20000 Coincident Output None - Y7 f— General output
[ axis1
Semsrie-Tobur —4X10 i i Pulse Output Pulse +direc ~ ¥10 = General output
[ counter3
Generic Input—RX11  [20000 Pulse Port Y5 7 v11 = Gensral output
Count Mode AfB Multiple: ~
Axis2
Genaric Input el 12 20000 Coincident Output None - i Y12 f— Gemeral output
Pulse Qutput Pulse +direc =
Generic Input—Q %13 [20000 Eternalinp(E: e % pulee Port Y6 3 ¥13 = Gemeral sutput
1. High speed pulse output function
B Pulse instructions
Instruction Function
MC_Power Enable the axis
MC_ Reset Reset related errors inside the axis
MC Jog Jog
MC_Stop Stop the motion

MC_MoveAbsolute

Move the axis to the absolute position

MC MoveRelative

Move the axis to the relative position

MC_ MoveVelovity

The axis keep moving at the specified speed

MC _SetPosition

Set the axis current position

MC ReadStatus

Read the axis status

MC_ReadSetPosition

Read the current axis set position

MC_ReadActualPosition

Read the current axis current position

XMC_ZRN

Pulse homing

In the above instructions, XMC ZRN is the instruction in the XJ HSIO library (supported by PLC firmware
above V2.2.0), while the rest are instructions in SM3_Basic library. For specific instructions, please refer to the
XS series PLCopen standard controller user manual [Instruction Section].

B Configure the high speed pulse output function

¢ Mainly including pulse output mode and pulse direction port (taking axis 0 configuration as an example,
axis number supports 0-3).
¢ Check the axis 0; The configuration after checking is shown in the figure:

175



Interrupt Input
Yo == Axisz 0 pulse output
(e 4 e Mx 1]+ N
V1 b Gemeral output
L [ d e L6 3]+ H
Y2 e (7emeral output
Cix 414 % OO% [ e
Y3 b General cutput
Cixwo {3 4 & OIx 31§ &
¥4 = Output inaxis0direction
Cixz {3 4 & OIx3 3§ &
¥5 e Gernieral output
o] B
Pulse Qutput Pulse +direc = Y6 b General cutput
Pulse Port =
Y7 b General output
[] Axis1
. al output
Pulse Qutput Pulse+direc - Y10 Freran ouiem
Pulse Port Y3 3 Y¥i1 b General cutput
[ Awis2 Yi2 b General cutput
Pulse Qutput Pulse+direc -
Sigeses s Z ¥12 b Gemeral output

¢ Configure the high speed pulse output working mode:

Pulse command pulse+direction
format Forward run Reverse run
Forward PULSE |_ PULSE _,_\_,_\_,_l_
direction SIGN J SIGN _|

Reverse putse L] LI L[ LI purse L L LI L
direction SIGN _| SIGN

B Pulse axis parameter configuration

In the axis parameter setting interface, operations such as instantiation can be performed on configured axes.
Taking axis 0 as an example, the configuration interface is shown in the following figure:
¢ High speed 10 version: 1.0.1.0 corresponds to the following interface.
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Hardware Port Canfiguration Audsl Axisl  Axis2  Awis3

Counter Parameters Axis Mame Velodty ramp type

I Example: [x1_Axis0 Type: X3_PLLSE AXIS @ Trapezsid
HighSpeedlo If0 Mapping Software Limit () sin
Status ©) Moduls [ activate  Upper[ul: 1000 © Quadratic
] Information ® Limited Fouerul: = () Quadratic(Smooth)
MotorType Scaling
[] rReverse Direction
PulsePort ®) Rotation = =
10,000 |3 Increment<=>Motar Rotatian H =
Yo
() Linear 1 = Motor Rotation<=>Gear Qutput Rotation 1 5
1 = Reducer Output<=>Applied Unit: i =
educer Outpul pplied Units Default
Dynamic limitations
Speed[ufs] tcceleration[ufs?] Deceleration[u/sz]: Jerk[ufs=]

¢ High speed IO version: 1.1.0.0 corresponds to the following interface (new positive and negative limits

and pulse homing configuration parameters).

Hardware Part Configuration AoisD  Awisl  Awis2  Axis3

Counter Parameters Axis Mame Velodity ramp type
hiis Parameters Example: [X]_Axis0 Type: XJ PULSE AXIS (® Trapezoid
HighSpeedlo Ij0 Mapping Software Limit () Sin2
Status () Modulo [l activate  Upperlul: i (0 Quadratic
e (@) Limited Lowerul: b () Quadratic(Smooth)
Origin positive and negative limit signal selection Home Parameter
ZeroPort  |Unallocated | ZeroPolarity NoReversal
Homespeed[u/s]:
PulsePort wport |Unaloaied v | ForwPolarity  |NoReversal vissi. B |
TEIH
Y I 1 1
RevePprt  Unallocated | RevePolarty | MoReversal v Acceleration[u/s?]: 0
Deceleration[u/s2]: EI
ZPart Unallocated | ZPolarity MoReversal | Num D
Jerk{u/s3):
MotarType Scaling
|:| Reverse Direction Direction: @ Positive o Negative
(@) Rotation

10,000 = Increment<=>Motaor Rotation Z = Paosition: CI i

¢ The default instantiation name for axis 0 is XJ Axis0; Support users to manually modify it.
B Example to use the commands

Use commands such as [MC POWER] and [MC JOG] to achieve pulse axis jog, position and axis status

acquisition. The configuration is shown in the following figure.
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= H#E2E
#  § MC_Power_D MC_POWER
@ Pwr_on BOOL
= MCog_0 mc_jog
F Hp Ais REFERENCE TO AXI..,
*» JogForward BOOL I:l
* JogBackward BOOL
Hp velocity LREAL 10
* Acceleration LREAL 100
*p Deceleration LREAL 100
4 Jerk LREAL 1000
F$ Busy BOOL
"% Commandaborted BOOL
# Error BOOL
" Erorld SMC_ERROR SMC_NO_ERROR

Reference to axis
“TRUE' " Axis is mo.
TTRUE™”: Axis is mo.

Velocity in [u/s]

Acceleration in [ufs?]

Deceleration in [u/s?]

Jerkin [u/s%]

| **TRUE"": Function.

| “TTRUE": Executio...

“TRUE: Error has

Erroridentification

with the specified d...
with the specified d.

kis in operation dur...
interrupted by anot..

rred while **JogFar.

MC_Power_0

MC_POWER

istis Status
Enable bRegulatorRealState:
bRegulatorDn biriveStariRealSiate:
lbDriveStart

MC_ReadStatus_0

2. PWM output function

SMC_Read:

SMC_ReadSetPosition_0

=
=]~ @ xwiso

ViAXisStructlD
nhxisState
bRegulatoron
bDriveStart
bCommunication
wCommunicationState
uiDrivelnterfaceError
bRegulatorRealState:
bDriveStartRealState
wDriveld

iDwiner

iNoOwner
foydeTmespent
FTaskoyde

bError

dwErrorlD
bEmorAckn
bDisableErorLogaing
fbeFBError

dwRatio TechUnitsDenom
iRatioTechUnitsNum

nDirection

LK 8 R IF R AR IR IR JF IR R JF IR E R AR JF R F R IR R

ftalefactor

4 fFactorvel

*p fractoracc

* fFactorTor

4 fractorderk

% fractorCur

* MovementType
g fPositionPeriod
* eRampType

¥ byControlletvode
*$ byRealControlleMode
4 FetPosition

g factPosition

* fAimPosition

4 fMarkposition

* fSavePosition

# fSetvelocity

4 factvelocity

4 fMaelocty

# FaWMaxvelodty
* bConstantvelocty
% fMarkVelodty

4 fsavevelocity

4 fSethcceleration
# factacceleration
* fMadcceleration
# fsWMaacceleration
“$ bAccelerating

*p fMarkiceeleration

iz}
Device. Application

ESich &
XJ_PULSE_AXIS
WORD 65042

SMC_AXIS_STATE  continuous_motion

BOOL
BOOL

800L

VIORD

umNT

BOOL

BOOL

WORD

T

mr

LREAL

LREAL

B0O0L

DWORD

BOOL

BOOL

ARRAY [0..9.S...

DWORD 10000
DINT 1
MC_DIRECTION  positive
LREAL 10000
LREAL 10000
LREAL 10000
LREAL 1
LREAL 10000
LREAL 1

mr 1
LREAL 360
SMC_RAMPTYPE  trapez
BYTE 3

BYTE 3
LREAL 1569
LREAL 156.70000000000002
LREAL 1569
LREAL 0
LREAL 156.70000000000002
LREAL 10
LREAL 10.055
LREAL 0

LREAL

BOOL

LREAL

LREAL 10
LREAL 0

LREAL 0.750000000000028
LREAL 0

LREAL 1000
B0OL

LREAL o

PWM output can be configured on the hardware parameter configuration interface. When using the XJ PWM

instruction, it is necessary to first check the corresponding port on the hardware parameter interface. The

configuration is shown in the figure:

Interrupt Input
O 3] &

Clx R4 &

Oxs [

=
Ly

Ox |1
Ox |3

Ox [3

Cixto |3 & & O3] &
OIx2 (3] 4 N Ox3 (2§ &
[ Axiso
Pulse Output Pulse+direc -
Pulse Port Y4 =
[ axis1
Pulse Output Pulse+drrec ~
Pulse Port ¥5 =
[ Axis2
Pulse Qutput Pulse+drrec -
Pulse Port (] =
[] axis3
Pulse Output Pulse+direc ~
Pulse Port Y7 =
PWM Qutput
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h{1] j—=| PWE output
¥1 = P¥E cutput
¥2 = P¥E cutput
¥3 f—| P¥E output
\7 fe Gemeral output
Y5 fe Gemeral output
Y6 fe Gemeral output
7 p Gemeral output
Y10 b General ocutput
Y11 e General cutput
¥12 e General cutput
Y13 p Gemeral output




It can be used in conjunction with the pulse width modulation [XJ PWM] command, using the YO terminal as an

example for PWM output. The configuration is shown in the following figure:

Device Application.POU

AT =2

= @ X PWM_D XI_PWM
4% yEnable BOOL
*p ePort ¥_PORT
4% byDuty WORD
4% udiFrequency UDINT
"# valid BOOL
" xBusy BOOL
" uError BOOL
" eErrorlD HSIO_ERROR
@ cycleUs REAL

&

TRUE
Y0
32767
100

SE
ERR_OK
100000

=22

TRUE: il PWMIEER, FALSE: {E1EEE
HEERO

&z, JBE 165535

FERE, B 0.1HZ, TR 1~200KHz
=LA

ETEENAT

HAIRAFID

Rt
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7-4. System settings

B Application for firmware 1.1.0
In the application project, double-click on the "Device" and find "System Settings". In the system settings
interface, you can read/set the network port IP and system time.

Devices ~ B X || [] HIGH_SPEED_IO [ Device x
=5 Untitied2 ~| 7
= [ Device (XSLH-24A15) Communication Settings Ethernet
= 5.3'! Metwork configuration |
: Applications @) Eth0
w CPU Frame | 5t ®
= Il pLcLogic Backup and Restore (@ Manual (0 DHCP Read

=} application

Sl 5 [ 1
= {8 Task Configuration Log Subnet mask: Write
= & MainTask | Defaultgateway: | |

& pLC_PRG PLC Settings
[ HIGH_SPEED_IO (HighSpeedIa) | Date and time
‘& SoftMotion General Axis Pool PLC Shell Date: |2024,|'U 1/17 Wednesday E | e
Users and Groups
I Time: [ 9:56:43 am =
Write
Access Rights
Time zone:  {UTC+08:00) China Standard Time V

| Symbol Rights

| System Settings

Task Deployment

Note:

(1) Read IP - If there is no Ethernet cable inserted into the network port, it is not possible to obtain all IP
information of the network port.

(2) Write/Read Date and Time -- Simultaneously read/write date, time, and time zone information.
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7-5. PLC commands

Note: This feature only supports XSDH, XSLH, and XS3 series
The PLC instruction function is a text-based control monitor that can be used to query specific information of the
controller, input specified commands in the input window, and receive responses from the controller in the result

window.

B Command list

Command name Function

ipaddr / IPADDR Obtain/set the IP address of the PLC
netmask/ NETMASK Get/Set Subnet Mask for PLC
gateway / GATEWAY Get/Set PLC Gateway
dhcp / DHCP Set IP to automatically obtain
fpga / FPGA Obtain the FPGA version of the PLC
version/ VERSION Obtain the firmware version of the PLC
rtc-get / RTC-GET Get the current UTC time
rtc-set / RTC-SET Set UTC time

7-5-1. Application example

Double click on "Device" and enter "?" in "PLC shell" to display all functions. You can modify the IP here, obtain
the firmware version, set/read clock information, and so on.

BE > B X & ManTask @ rre_sPeeD_10

= AT S —
. @ DT EREE <. its name =na the opticnal bound taskgroup.
- B Emas o out milticore support.
i otz
= B o FHSTR
=€) Application g e
D e -
E] PLc_rRa fRG) o =
- @ usma
=& vantask PLCIRE ion mey run several minuvest
& riepre
3 et e 10 GEEIO) i
"3 Softiotion General Axis Pool Bt
MR , "ert-getcertlist™s]
i rieved by "cazb-getcartlist® or "all'>
EHRE is setvings and the curzent configuration.
et
> Set and get the 1P ada
EFHE e N
Set and get che 1P sdaress
e et

Set and get the netmask.
=2

et and get the netmask.

Set and get the gatevay.
Set and get the gatevay.
Automatieally Obtaining an IP address
ddrass
smavion

wion

[Optional only from =
=1

(=) . [Optional only fo
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For example, entering "ipaddr" can obtain the current IP address of the PLC.

T > B X| ® ManTask [@ e seEp 10 ([ Device x
g L = BREE Sex UTC DateT: i 150 3e0l)
iy =t via DateTime string see {x
= (1 Devic [ 1] O 29415) [t et s e
= & RS o cert-gesapplist
5 Display 211 tered applied cerc e ID and applicat
i cruze i cext-genselfsigned [<number retzieved by "cert-getappliss"> <sxpdays=>]
= Bl rciBig FHSITE Generate all self signed cercificates
- . cerv-gendhparams (len in bits]
= & Application Genezate paremeters needed for Diffie-Hellman key exchange. Attenvicn may run several minutes!
i) ezes Tk cert-getcerciist (ctrustlevel>]
i Cet & list of all certificates
PLC_PRG (PRG) BE cert-crestecsz [<number retrieved by "cert-getapplist®>1
- @ frnmEs | Czsate CSR filss fox all applicstions
= & vanrs neas R
&) pic_Fre I cezt-eaport <trustlevel> [“number retzieved by "cezt-getesztlist’=]
. ;- £l ort a certificate
[ HicH_sPEED 10 (SHiL0) PLCIES ) i P A e eresves by ey Gt B St
Remove a certificate
2 seftMotion General Axis Pool B [P
Show the list of all secuzity sevtings and the curzent configuzation.
ShisHRER: ipaddz
Set and get the IP addzess.
zeaDDR
Spubial Higre= Set and get The ID address
i netmask
e Set and get the netmask
| sk
P ST e e e
i Set and get the gateway.
s caTEWAY
Set and get vhe gateway.
dnep
528 Butomatically Obtaining an ID address.
! pece
Zutomatically Obraining an IP address.
E=
1 Read she FPGA version information
<pga
Read the TDGA version informatiom.

Read version information.
VERSION

Read version informatien

saveretains [<applicaticmnname>]

Save retains to filesls). [Optional only from specified applicacion]

zestoreretains [<applicaticnname]
Restore retains from file(s). [Optional only for specified application].

ipaddr

152.1¢€8.6.¢

|[ipacerl |

Enter "ipaddr 192.168.6.10" and set the IP address of the PLC. If "Write to successful” is displayed, the write will

be successful and it will take effect when powered on again.

& > § X | 5 MarTack (] HIGHSPEED IO (7] Device x
= BRI = | [— == =TI
- [ Deviee ARl (GLH-2416) BRRE CIARALE patamstire neeast for NYErin Taltmen hey Gy ey RCAEon Ay T eaveral minitas]
| cert-getcertlist [<trustlevel:]
= B PIET ] Get a list of all cercificates
m cruinge cert-createcsr [<number retrieved by "cert-getapplist"s]
i y Create CSR files for all applications
= il pLciBiE BHSER cert-impozt <trustlevel> <filsname-
= £} Application Import a certificate
s 5 bodt ] cert-export <trustlevel> [<number retrieved by "cert-geteertlistT>]
i =ems Export a cervificate
i cert-remove <trustlevel> <number recrieved by "cert-getcersliss® or "alls
PLC_PRG (PRG) =
Lo = Remove a certificate
55 rnmEE showsecuritysettings
=8 ManTask PLCRE Show the list of all security settings and the current configurasion.
ipadd:
8 picpre Ty Setand getithe IE’address
[ HIGH_SPEED_IO (S&I0) kS TpaDDR
§ e - Set and ger the ID address
oftMation General Axis Pool
Ardng netmask
Set and ger the netmask.
o NETMASE
ThIZHRAR Set and get the netmask.
\ gatevay
SymbolRights Set and get the gateway.
caTzAY
= Set and ger the gaveway.
RipRE dncp
Automatically Obtaining an IP address.
H59E orice
Automatically Obtaining an IP address.
Fecn
VS
S Read the FEGA version information
£pga
22 Bead the FDCA version information
Read version information.
vEasTon

Read version information.
saverstains [<applicacionnames]

Save revains to filesis). [Opticnal only from specified application].
restoreretains [<applicationname>]

Restore resains from file(s). [Optional only for specified application].

ipadds

182 162 ¢.¢

[ipaddr 152.1¢8.¢6.¢6

Write to successful.
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Enter "netmask" to obtain the current subnet mask of the PLC.

TEE > B x| 8 manTask HIGH SPEED 10 ' (7] Deviee x
FASTERAE 2|
o iR cert-import <trustlevel> <filensme>
[ Device [iEHEEY (SLH-24A16) A s
- Fsan e cert-export <trustlevel> [<number revrieved by "cert-getcerslisc">]
E - Rz Zwport a certificate
cPutnzR cert-remove <trustlevel> <number retrieved by "cert-getcertliss or "all"s
= B0 pLoiBg ERSTE Remove a certificate
3 E showsecuritysettings
£} Application ot Show the list of all security settings and the current configuration.
i) s it
Set and get the IP address.
+-[2] PLC_PRG (PRE) a= okt
- rems kset: and get the IT address.
= = inetmas
& MairTack PLCRE Sat snd gat the necmesk.
& pLc_PRG NETMASK
i : PLCiS Set and get the netmask.
: [ HicH_SPEED 10 (ZiFI0) s
"8 softotion General Axis Pool Set and get the gateway.
R cateway
Set and get the gateway.
R jabep
Automatically Obtaining an IP address.
iHce
SE i Autcmatically Obtaining an IP address.
Foca
FHEE Read the FPGA version informavion
£pga
5 Read the FEGA version information
fEAHE version
Read version information.
R v=asToN
Read version information
sy saveretains [<applicationname>]
"2 Save zetains te files(s). [Optional only from specified application].
L=
Restore retains from file(s). [Optional only for specified applicatien].

ipaddr

192 168 6.6

ipaddr 152.168.6.€

Write to successeul.

255 2552550

==

Enter "netmask 255.255.254.0", set the subnet mask of the PLC, and display "Write to successful" to indicate

successful writing.

R * & X 5 MarTask | [ HGH SPEDI0 (7 Device x|
= [ EATEEA =
- e kit Eetask
1) evice [k (ksL-24416) Set and get the netmask.
- RS i 2 NETMASE
: &R Set and get the netmask.
P oz gatevay
=30 pc;BiE EHSTE Set and get the gateway.
CATEWAY
£ Application i Set and get the gateway.
i s | R dnep
i 1 Automatically Obtaining an IP addzess.
[ rcrrapra) A% s
= @ IEEE | o Automatically Obtaining an IP address.
= in
& MaiTask PLCIRE Head the FEGA version information.
8] PLC_PRG [ fpga
PLCiES Read the FPGA version informaticn.
[ HIGH _SPEED 10 (SiEI0) e e
"3 SoftMotion General Axis Fool Bead version information.
e vzaszon
k Read version informasion.
THiaHRER saveretains [<applicationname>]
Save retains to files{s). [Opticnal only from specified application].
| . restoreretains [<applicationnames]
|| el Rigks Restore retains from file(s). [Optiomal cnly for specified application].
FiRinE
TR e
s 152168 6.6
EE =
r ipaddr 192.1€8.€.€

Write to suceessful.

netmask

255.255.255.0

netmask 255.255.255.00

Write to successful.

bhetmask 255.255_255.0

rite to successful.
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Enter "gateway" to obtain the current default gateway of the PLC.

BE > 7 X || ‘@ ManTask [ HIGH 10 V[ pevice x|
=G AR i BRnE
= i aNiihe R
[ Device FiBaT GistH-24816) | Read the FECA version information.
- f PR o] fpga
* = b Read the FPGA version information.
crutze version
= B0 riciE EHETE Read version information.
ks VERSION
=€) Application Read version information.
- s H saveretains [<applicacionnames]
Save retains to filesis). [Optional only fxom specified applicationml.
PLC_PRG (PRG) B P R R S R
= EES Restore retains from file(s). [Optional only for specified application].
= & MairTask PLCIRE
&) rLc_PRG
a " PLCiES R,
[ HrcH_sPEED IO (5i#I0) ipaddr
"3 softMotion General Axis Pool
ﬁp%ﬂgﬁ 192.1€8.6.€
ThigRAR
iddr 152.1€8.6.€
| Symbol Rights B
[Write to successful.
RN
TEHE neomask
W 265 285.285.0
Inetmask 255.255.285.00

Enter "gateway 192.168.6.1" and set the PLC gateway.

successful.

Write to successful.
netmask 255.255.255.0
Write to successful.

getavay

gateway

152.1€8.6.1

If it displays "Write to successful”, the

write

will be

BE > 3 x ManTask | @] HiGHsPEED 10 [ Device x|
=0 RAITEGHE |
5 BiRiE [VERSTON
(i) Device [ (xSLH-24A16) | 3ead version information
- B RS | saveretains [<applicationname:]
i - EE Save retains to files(s). [Optional only from specified application].
i crutnae restoreretains [<applicationname>]
=B pLciBig EiSitE Restore retains from file{s). [Optional only for specified application].
=&} application
i pratd
i EmEs
PLC_PRG (PRE) = ipadds
= & remE ] N
=-§8 MainTask PLCIRE D
&) pLc_rrG
i = PLCiES i
| [ HreH_SPEED 10 (ZiFI0) ipaddr 192.168.6.6
"3 softhlotion General Axis Focl |
Fﬁpﬁugﬂ Write to successful
hialpR
32 13
| Symbol Rights iz
1 255.255.255.0
R
1{'%2“{‘2 nectmask 255.255_255.00
H(?BE Write to successful
=8 —
netmask 255.255_355.0

Write to successful.

getaway

gateway

192.168.6.1

gateway 192.1€8.6.1

Write to successful
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Enter "dhcp" and set the PLC's IP acquisition method to automatic obtain. If "Write to successful" is displayed, the
write will be successful. When the IP acquisition method is automatic, it is necessary to ensure a good network

environment.
;.i§§ > & X || $8 MairTask [ (] HIGH_SPEED 10 "[f] pevice x|
=) ARATEERE = e
- () Device GEfEH] (xSLH-24A15) | BiEE
- 8 RlgETs "R .
-8 crunze ipaddr
= Bl pc g EINSTE
i %T? Apprmﬁn" | 192.1€8.6.€
il zies Els
@ PLC_PRG {PRG) BE ipaddr 152.1€8.€.6
_ @Ej’ﬂﬁ | = Write to successful.
= 2 MainTask PLCAEE
&) pLc_PrG "
[ HIGH_SPEED IO (EjEI0) PLCIRS D
"3 SoftMotion General Axis Pool
S FAFNE 255.255.255.0
h1aHRPR L
| S netmask 255.255.285.00
| [Write to successful
FEE
1IEEE ;;;;\ask 255.255 255.0
iﬁ?ﬁ Write to successful.
=S L
getaway
-

152 168 6.1

gateway 192.168.6.1

Write to successful

rite to successful.

Input "fpga" to obtain the current FPGA version of the PLC.

;iﬁfé > 4 X & MainTask [ HIGH_SPEED_IO ") pevice x|
= EARSTER == . = =
= [ Device (AT (S1H-04A15) BIREE Write to successful.
- B FERES o L
i m Cpumgg netmask
= Bl rLciBiE =HSER Lo }
. = 1 Application | 255.255.255.0
i szizs it
ik BE netmask 285.255.285.00
= nEmE i .
= & MainTask PLCBRE rits to suscessful.
&) pLc_PRG i—
(0 rcr_spe=n 10 (SE10) i ;;;;lask 255.255.255.0
"2 SoftMotion General Asxis Pool [ I
iR |
Symbal Rights HEtaway
FHRE
5e% el
s 132.168.6.1
52 L

gateway 152.1€8.6.1
Write to successful
dhep

Write to successful

EE

epga

oz3oz1e

=
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Enter "version" to obtain the current firmware version of the PLC.

L] T A X ' Mk ([ HGHSPEEDI0 [ Device x|
= O MRATERE = —
=@ Device [ fEH] (SLH-24A18) BIRIRE
= B i ] s
/ glg%cfu;}l,gg ] (o netmask 255.255.255.0
= B pLc B8 EiHSiTE Write to successful.
. =-£} Application ]
i =ees e e
PLC_PRG (PRG) | 5= i
- B nsme ]
=8 MainTask PLCIEE
: 8] pLC_PRG ” oo
[ HrGH_sPeED_10 (ZiEI0) PLCHES A
"3 SoftMotion General Axis Pool ey 182.1€8.6.1
| ShisaE -

gateway 192.168.6.1

Symbol Rights

| Write to successful.
FiFEE
1 = dhep
REHE
1 Write to successful.
b
G=! fga
fpga
20230214
vasion
version

3.5.15.40_1_1.0_20230225

=

Enter "rtc get" to obtain the current UTC time.

BE v & X | ' wanTask [ [ HGHSPEEDIO [ Device x
= E MAATERE = e
= [ Device GEAY (XSLH-23A16) | EIRNE L
- b PR | oA getaway
i etz |
= B pcizig EINTER
=} Application 1 T
i) s | et
[E] Pec_rra (RG) | e b vy
- 5 1eEE !
=38 MainTask PLCEE oz
] PLC_PRG { gateway 192.168.6.1
7 PLCIES
HIGH_SPEED_I0 (10} o lizrite to successful.
3 softMotion General Axis Pool R
| shinR ancp
I Symbol Rights Write to successful.
|
FRRE —
H fga
IHEE
b3
i fé',% fpga
20230214
e

3.5.15.40_1.1.0 20230225

frte-get

Current UTC date and time: 2023-05-10T17:11:42,187Z
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Enter "rtc-set 2021-10-25T18:24:30" to set the UTC time. If "RTC successfully set to 2021-10-25T18:24:30000Z"
is displayed, the write is successful. The display of "000Z" is uncertain.

& + 3 x|| & wanek [ nespeoic ) (@ Devie x
=) EAHSTESAFH 1 | — =
= [ Device [EIZAT (XSLH-29A15) BEE gateway 192 183 6.1
= B P las irite o successful.
oz J
- B riciiE EHSTE —
= {3 Application | s
i) s fE Write to successful
[E] PLc_PRG (PRG) I s
- B asme I o
=g MairTask PLCIEE B
&) pLc_prG | "
[ HIGH_SPEED_10 (EEI0) PLOES
‘& SoftMotion General Axis Pool M e
B P
| niamea 20230214
Symbal Rights L
i 'vasion
Figd
HEHE
preic] version

| 3.5.15.40 1.1.0 20230225
= - -

| |zte-get

Current UTC date and time: 2023-05-10T17:11:43,1572

rte-set 2023-05-10T17:11:43,157Z

Tnvalid timestamp given. See required format.

brto-set 2023-05-10T17:11:42

RTC successfully set to 2023-05-10T17:11:42,0002
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7-6. Clock

7-6-1. Function overview

The XS series PLC integrates RTC, which is used to record the current system time. The clock is powered by

batteries, ensuring the accuracy of time and also supporting users to manually modify RTC time.

7-6-2. Application example

How to obtain time:

1. Double click on "Device" and enter "rtc-get" in the "PLC shell" to obtain the current time.

ez - 3 xl_ & mainTask | ] HIGH_SPEED IO i pevice x
= ) EATEFEN -
- [ [pevice izt ps2nme) | 1 I i
= B FERES o getavay
{k cuyz |
= &0 puc 245 RINSITR
= €2 Application i [
i rems ek gateway
E PLCPRGAPRG) gt 152.168.6.1
- 6 iEEE i
= % MainTask PLCIRE R
) pic_rre s g v 192.168_€.1
PL
flj HIGH_SPEED_I0 g&!o} 2 I = Write to successful
"3 SoftMotion General Auis Poal | meinE
hlaHRIR dhep
: Write to successful.
Symbol Rights
A =
| fqa
1HEER
b 03
8 =
20230214
wasion
asios
3.5.15.40_1.1.0_z0230225
3 fpeees
Current UIC date and cime: 2023-05-10T17:11:42,157Z

2. Clock instruction
(1) Open the software and write XJ GetTime instruction

figure.
BE -2 x| @ | B mamEmn
= E gl 2 1 PROGEAM
= [f] Device (xsLH-30432) 2 ] VAR
=B AT 3 bGetTime
B crutize 4 myTimeRead
- Bl rcigsg 5 myTZRead
= €3 Application & | END VAR
i EEEs -
i-[E] pLc_PRG (PRG)
= [ rsmE
= @ MainTask
.8 pLC_PRG
[ Ethernet (Ethernet) E - — = —
‘3 SoftMotion General Axis Pool ' IF bGetTime THEN
% o =
3 bGetTime := FALS
4 | END IF

in the PLC-PRG editor. As shown in the following

%]
5|

[150%

&

-

XJ_GetTime (stTime=> myTimeRead, iTimeZone=> myTZRead) ;

L

(2) Establish a connection with the PLC device, log in and run it. As shown in the following figure.
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i -2 x| {ooie B MBES M) FEEs [ Poere x|
=5 sl Bdl DeviceAppiication.PLC_PRG
= 7] Device [ (XSLH-30832) SR = s st 2=
- B s - o
B ot = @ myTimeRead Y5 X1 TIME
=&l pic 2 & Yeor T 0 =
= g Application [i5fT] # Month UINT 0 A
D FEEE ® Day umT 0 =]
- [ rcrrepre) ¢ o UINT 0 i}
= @ ‘[f%“ﬂﬁ & Minute UINT 0 bl
=B MainTask # Second UINT 0 2
@] pLc_pre # Milliseconds UINT 0 TR
'tﬂ Ethernet [Ethernet) # Day0fweek UINT 0 B
2 SoftMotion General Axis Pool # myTZRead NT _480
G2 Ao
15 IF bGetTime THEN
2 XJ_GetTime (stTime=> myTimeRead, iTimeZone=> myTZRead 420 | ;
3 bGetTime := FALSE;
4 | END_IFEEmm
> 8 x| [ pevie [ FESEE [fip EEER O[S mceee x|
FrEi s Device Application.PLC_PRG
= 7 1] Device G (XSLH-30432) =gt W H=E EhE T
7 B # bGetTime BoOL [
i oo = & myTimeRead S¥5_X]_TIME
-l pc B & vear UINT 2023 =
- = G} Application [f7] # Month uNT 8 A
m EEiRE & Day UINT 25 =]
PLC_PRG (PRG) & Hour UINT 22 B
= 2 tAmE & Minute UNT 10 s
= @ MairiTask @ Second UINT 23 ik
4 pic_pRG # Milliseconds UINT 800 Tk
[ﬁ Ethernet (Ethernet) # DayOfweek UINT 5 A"
"2 SoftMotion General Axis Pool ® myTZRead T 430
<2 a Fio
1| IF bGetTime[gNEE THEN
2 XJ_GetTime (stTime=> myTimeRead, iTimeZone=> myTZRead] 480 |’
3 bGetTime|FIEE := FALSE;
4 END_IFREf=N|

After running, the time has been correctly read and displayed.
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8. Appendix: Q&A

8-1. Package

8-1-1. Package naming rule

Naming rule: XSDH-60A32_3.5.15.40 1.0.0_P1 20211027

©)

@ 6 ® 6

Number Name Note
D XSDH-60A32 PLC model
©) 3.5.15.40 Runtime version
3 1.0.0 Package version
@ P1 The first online upgrade package after
production
® 20211027 Package update date

8-1-2. Package

Please obtain the package on our webiste or contact technical support, website address: www.xinje.com;
Technical service hotline: 400-885-0136.

8-1-3. Package installation

Select "Tools" -

"Package Manager", install the Package in the pop-up interface, select "Install", find the

location of the Package, and install it. For example, if you want to install the XSLH-24A16 package, it is best to
uninstall the previous package before installing the new one.

Tools | Window  Help

[

Package Manager...

9 Package Manager

Currently Installed Packages
Refresh

Sortby |Name S

- R

|

Library Repository...
Device Repository...

Visualization Style Repository...

License Repository...
License Manager...
Scripting

Customize...

Options...

Import and Export Options...
Device Reader...

Edge Gateway

Name Version
ﬁ' CODESYS Automation Server Connector 1.14.0.0
g CODESYS SoftMotion 4.10.0.0
= [¥5-Devices_3.5.15.40_2.2.0_20231225 | 2.2.0

<

Installation date
12/27/2023
122712023
12/27/2023

Update info
Free version 1.32.0.0 available
Free version 4,14.0.0 available

[ pisplay versions Search updates in background

Install...
Uninstall...

Details...

Updates

Search Updates

CODESYS Store

CODESYS Store

Close
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8-2. XS series PLC firmware update

8-2-1. Firmware naming rule

Naming rule: XSDH-60A32_3.5.15.40 1.0.0_P1 20211027

©) @ 6 ® 6

Number Name Note
D XSDH-60A32 PLC model
©) 3.5.15.40 Runtime version
©) 1.0.0 Firmware production version
@ P1 The first online firmware upgrade after
production
® 20211027 Firmware upgrade date

8-2-2. Firmware obtain
Please contact us, email address is sales@xinje.com.
8-2-3. Firmware installation and precautions

Method 1: Upgrade firmware through newpack package:

Create a device standard project, connect the device, select the "File" option in the main device directory, click
"Refresh" in the upper right corner, transfer the newpack upgrade package to runtime, wait for the transfer to
complete, restart the device, and the ERR light will remain on during the upgrade. After the update is completed,
the ERR will turn off, and the device can be scanned.

A rnmisac tion Settings Host | Location | Fisoftwars\PLC hardware\ XS3\XSRFIPACKAGE B B S RFIPACKAGEBLEE [-[|a ¥ < Runtime | Location |0|

Name Size Modified Name Size Modified (2]
Applications

S «Click on the refresh icon to update the list>
Backup and Restore E XSDH-60A32_3.5.15.40_1.0.0_P2_20220530.package 1.03 M8 (1,076,153 bytes) 12{7/2022 11:02 AM

ﬂ\ XSDH-50A32_3.5,15.40_1.0.0_P2_20220530.2p \ 3.42 MB (3,585,428 bytes) 12/7/2022 11:02 AM 0
Files
Log
PLC Settings
PLC Shell
Users and Groups
Access Rights
Symbol Rights
>

System Settings
Task Deployment

Method 2: Upgrade firmware version V1.0.2a or V1.1.0 to V2.2.0

Note: This method is only applicable to ARM series models(XSLH, XSDH, XS3).

Here, taking upgrading XSLH-30A32 model equipment as an example, the operation steps for other types of
equipment are the same.

(1) Establish a connection between the upper computer and PLC equipment, as shown in the following figure:

191



) pevice x|

polem
i . .
| wtisies i
(]
|| i 5 (]
1E Pt
| | ] 5
|| PLCiBE IP-Address: R EER:
| § localhost WSLH-30432
| =
I PLCHES Port ety
(] e 1217 0762,4006
| B EiF0:
| wiiR 1707 003
[ B rzeal:
| | SymbolRights 4102
| | B4R
| | RipinE Wuxi Xinje Electric Co.,Ltd.
| |
- B4k -
: REHE 3.5.15.40
|
| e

(2) In the "Files" window of the "Device", select the local file
"XSLH-30A32 1.0.2a TO 2.2.0 updatel 20230823.zip" and send to the PLC runtime root directory (/), as
shown in the following figure:

B ~ 8 x| @ pevice x =
=3 fass 12 g . 1
J,] mneE T  XSLH-30A32 U S\SPANXSLH3 - |[3 % €| | Runtmerfiin |85 | (3 / =]
RS o == = = =5 R
ik ceutnze % - (4 Pietogic
- BlecimE EHSER || sysupdate 297MB (3113, 2023.08.23 10:21 3 cert
= € Application €3 XSLH-30A32_1,0.2a T0_2.2.0_update 1 20230823.7p 140KB(1,432... 2023.08.23 18:18 & verson.txt 255
i ees L [H30AT2_1.0.2.70_2.20_updete? 200306753 211216 (02,14, 023.08.23 503 ) prtog.cov 263,46 KB (269,779 %7
[E1 rc_rre (o) Bx 1] ¥sL-30a32_1.0.2aFt4552.2.0.md S5 FES 2023.08.29 1403 B ac 101KB (1,0335)
- [ reme L | hutest 1. [9.952.320 %
= & vk PCE [ 52 10,2 70 220 sptites sameza e L 2 |
&) pLeprRg
. Softoton General i Pool PLCtE
» o e
R
Symbol Rights.
FHEE >
EEEE
=
"
28
< >
|
om0 I

(3) Restart the PLC after power failure. During the upgrade process, the ERR light flashes for approximately
1-2 seconds; After the upgrade is completed, the RUN light will light up.

(4) Copy the file “XSLH-30A32 1.0.2a TO 2.2.0 update2 20230823.zip” and “sysupdate” to the root
directory of the SD card; As shown in the following figure:

UZE(F) v | O EUZ (R RiEE
N Em gzl bS] Frhh
[ sysupdate 2023/8/23 10:21 i 3,041 KB
£8 XSLH-30A32_1.0.2a TO_2.2.0 update2 20230823  2023/8/23 18:23 ZIP B 21,630 KB

(5) Power off PLC, insert SD card, and power on; After power on, the PWR light remains on, but the ERR light
flashes and goes off. At this time, only the PWR light is on.
(6) Power off, remove SD card, and power on; You can scan the connection.

Note:
¢ Users are not allowed to modify the name of the PLC firmware upgrade package without
authorization,;
¢ The USB drive or SD card is in FAT32 or NTFS format;
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¢ The PLC firmware upgrade package can only be placed in the root directory of the USB
drive/SD card, and cannot be placed in other subdirectories. Only one upgrade file can be placed,
and multiple copies are not allowed. Otherwise, it will not be executed;

¢  Before the firmware upgrade of the USB flash drive/SD card is completed, it is recommended
not to unplug the USB flash drive/SD card. The ERR light flashes for at least two seconds,
indicating that the upgrade is in progress. At this time, the ERR light goes off, indicating that the
upgrade is complete and only the PWR light is on. At this time, the USB drive/SD card can be
unplugged. If the ERR light remains on at this time, it indicates that the update has failed;

¢ After the firmware upgrade is completed, the original program will be initialized. If the user
wants to run the program, they need to download it again;

¢ Do not power off during firmware upgrade process;

¢ If the upgrade fails, unplug the USB drive/SD card, power on again, and run the original
program;

Method 3: Upgrade method for firmware version V2.2.0 and above (this method will be used for subsequent
firmware upgrades)

Note:

(1) PLC firmware V2.2.0 and above support firmware upgrade through USB drive or SD card.

(2) Currently, USB drives are used to upgrade X86 industrial control equipment (XSA series), and SD cards are
used to upgrade ARM equipment (XSLH, XSDH, XS3 series).
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8-3. XS series local expansion modules

(1) Double click on the CPU frame bus node under the network configuration node to open the local hardware
configuration interface and the "I/O module list" interface on the right. Local IO modules can be added through

the "Input/Output Module List". As shown in the figure.

Devices - a3 x \ [ HicHseEED 10 | [f] Device 'fff Hardware configuration x

¥ [Getof iput and output
=4 Unsitled2 I™||: CPU Frame ~ Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 10D - % 10 Module
= [ Device (XSLH-24416) ED Module
il »NesED

= E‘; MNetwork configuration

:

= El PLC Logic

P = ﬁ Application

m Library Manager

; ~[8] Pic_pre (PrG)

: = @ Task Configuration - 1 R

=g MainTask
&1 Fic PRG |

= m Left_Expansion_Module (ExtModuleMaste
[ %._ME5_ED (u-NES-ED)
= |_Ii Right_Expansion_Medule {ExtModuleMast]
L wk B3 (UKEIX)

[ xL_K_EsAD_A {XL/K-E3AD-A)

(T xL_K_E4AD2DA (XL/K-ESADZDA)

(3 %L_k E2WT D (xL/K-E2WT-D)
|4l HIGH_SPEED IO {HighSpeedIo)
"3 SoftMotion General Axis Pool

Digital Input Module

[l x_k-Esxay_Esx_Eay
ML_K-E18%

il w_xE3m

Digital Outnput Module

Bl w_kE187
ML_K-E32Y

Digital IO Module
XL_K-E18X16Y
Analog Input Module

¥L_K-EBAD-V-5
¥L_K-EBAD-A-S
Analog Output Module
-l %_k-E40A
Analog I0 Module
¥L_K-E4AD2DA
Temperature Module
XL_K-E4FT3P
WL_K-E4TCP
/K EFTIPH
Weighing Module
XL_KEIWTD
KL_K-E4WT-D
Spedal Module

(2) Right click “Right Expansion_Module”, select “scan for devices” to add the right expansion modules.

P awaa

= ﬁj Left_Expansion_Module (ExtModuleMaste

[ %k E8s Copy
Fodl LK EMER Paste
[k E
[ HIGH_SPEED.
“ "W softMotion Ge Properties...

Refactoring

| Add Object
I Add Folder...

| Scan for Devices...

Disable Device
Update Device...

[{ Edit Object
Edit Object With...
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ARBE R | Fle - B -

Efgy Ay
EI6T El&T
IIET 14

B3 L6T

copy all devices to project [OBRIHEH

A | EYBTHS | #Hl s

(3)After scanning and adding, connect the PLC device and log in to run it. As shown in the following figure.

Al s [ ewe [ ey x|
@ fﬂﬁ?ﬁ” = = EXToX8YESE] |
- B A ExTaxEVyORE] B2 w#m mE  mEE & mAE 2x =n

i crumze - - @ Fiter_Tme1 UsINT 1 10 10 XOASEHATEE )
= @0 picimiE ) EXTSXGYIECRIR L @ Fiter_Tme2 UsINT I 0 10 XEATERITEAE fmS)

=€} Application 5171 i % X0_Logc Erumeraton of B00L 8% EBE 8 oBiE

il Ezes ¥ Xiloge EumeratonofB00L 248 2 EEE X134

FLC FRG (PRG) =8 # ¥2_Logic Enumeration of B0OL  [FiBiR ESE E®E X2BiE

- 8 anmE 93 loge EnumerationofB00L  FB4E EBE  EBE B

=G MainTask T # X4 Logic Enumeration of B00L  [FB4E EBE B X4BiE

8] rLc FRE T E o xstoge Erumeration of B00L B4R EBE  EBE XsiBiE

= %2 (@ Left_Expansion_Module i BB ESE) 4 ¥6_logc Erumerationof800L | EB4 R EEE x6Big

@ XL_NES_ED (XL-NES-ED) - # %7 Logic Enumeration of B00L  [F1B4 EBE  EEE WTRE

# Y0_Logic Enumeration of BOOL Fi®E Fi®E Fi®E VoiBig

# Y1 _Logic Enumeration of BOOL Fi®E Fi®E Fi®E viiBig

EL6K BLAKE160) # ¥2_Logc EnumerationofE00L 248 R EEE 22

(0 E6x_s (kLX) # Y3 Logic Enumerationof800L  FB4E EBE EEE v3BiE

E16116Y (ILK-ELEX18Y) 9 valoge Enumeration of B00L  FiB$E E®E EEE V4BE

@ vacH_speeD 10 (HifeIo) - ¥5 loge Enumeration ofB00L  [EB4E EBE ESE V5iBE

"% Softhotion General Axis Pocl # ¥6_Logic Enumerationof BOOL | [FiB4E ] - veiBiE

Y7 Llogic Enumeration of BOOL  [FiBSE FiEE EBE VISR

# [ SFDCfgd
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8-4. XS series remote expansion modules

(1) Connect the LC3-AP remote module to a 24V power supply.

(2) Add LC3-AP xml file.

Tools | Window

Help

| i

B Package Manager...

Library Repository...

Device Repository...

[
I
W
W

Visualization Style Repository...

License Repository...

License Manager...

; Scripting 2
Customize...
[
Options...
| 38 Devi X20-X23 Filter Time (unit ms)
X24-X27 Filter Time {unit ms)
I: Location | System Repository w Edit Locations... %30-X33 Filter Time (unit ms)
(H:\xs studio\CODESYS|Repositories\Devics) : X34-X 37 Filter Time (unit ms)
L X0 Logic
X1 Logi
Installed Device Descriptions og?c
) § X2 Logic
String for a full text search Vendor | zAll vendors> w %3 Logic
Nairia A PSS X4 Logic
= 2% Install Device Description
+ - |l Xinje Electric Co., Ltd,
= [ Xinje Electronics, Inc, + » ThisPC » Local Disk (G:) » XinjeCD » XMLfile »
: + [ Servo Drives
=-[d XINJEIO Crganize = Mew folder
i 'y ] 1 - -~
‘\. LC3-AP ETHERCAT ADAFTER 2.1.1 FrEmaRGEEs A Mame
) LC3-4P ETHER.CAT ADAPTER 3.2.3
+- [l Yaskawa Electric Corporation - Servo Drives 3 ThisPC CAMNbus
2 Accelnet EtherCAT Drive (CoE) SoftMation - “J 3D Objects stepping system
i 2 [ Desktop VDX
X5
= € G:\inje CDVWML file\XINIJE-LC3-AP-Rev3. 1. 1E. xml s} XSF package file for codesys software
- & Device "XINJE_16X16Y"installed to device repository 1‘ Downloads YSF package file for x= studio
- & Device "XINJE_4AD2DA" installed to device repository D Music = pat e L&
@ Device "YINIE_E4DA" installed to device repository : ] x Gz AT et 3020020022l
" @ Device "XINJE_ESAD_A"installed to device repository L Bictures g 5P-General devdescm
& Device “YINIE_ESAD V™ installed to device repositary B Videos :-| SP-XJ720T-M210.devdesc.xml
€ Device "NINJE-E8AD-A-S" installed to device repository i i, Local Disk (C) J KINJE-DS5C-ECTaxeml
P > 2 _LC3-AP-
. Local Disk (D4) :| KINJE-LC3-AP-Rev2. 1,001}l
: /| XINJE-LC3-AP-Rev2.1.1ml
s Local Disk (F) s
| XKINJE-LC3-AP-Rev3.1.0xml
we Local Dk G} 7 KINJE-LC3-AP-Reva.1.1Exml
IC wa Local Disk (H) ] XINJE-LC3-AP-Rev3.2.1 xml
: - o T HINIE C1-8D_Rawd 3 2yl
Jevice information output Bl e ||

Aormation list

(3) Add EtherCAT master station.

196




- 0 X

& Untitledz
=[] Device (xSLH-24418)
= 5 Network configuration
: @ EtherCAT Frame
: . # CPU Frame
= B PLC Logic
= ﬁ Application
£ m Library Manager
|5] PLc_PRG (PRE)
= @ Task Configuration
5% EtherCAT Task
= @ MainTask
- PLC_PRG

|™]|: Refresh Copy

[ HeHseeDI0 |

ﬁj Device

Paste Delete Revoke Redo Enlarge Reduce 100

Hardware configuration

i ’% Network configuration x:g
- %

COML (RS232)
[] MODEUS Master

COMZ (R3485)
[] MODBUS Master

EtherNet

EthexCaT

[] ModbusTCF Master

% EtherCAT_Master_SoftMotion (EtherCAT il

|1 HIGH_SFEED_IO (HighSpeedio)

"% SoftMotion General Axis Paal

() Select the network port for communication.

Devices

> 3 x

=5 Untitled2
= [ Device (xsLH-24A16)
= 5 Network configuration
i w EtherCAT Frame
i : w CPU Frame
=B PLC Logic
= @ Application
; m Library Manager
PLC_PRG (PRG)
ask Configuration
g% EtherCAT Task
= @ MainTask
48 PLC FRG

-

ﬁ EtherCAT_Master_SoftMotion (EtherCAT

I EtherCaT Master I

EtherNet/IP

[] EtherNet/IF Master

[] MODEUS Slave (XINTE) [

[] MODEUS Slave (XINTE) [

[ ModbusTCP Slave (XINJE) [

[] EtherNet/IF Slave

[ HiGHSPEED IO | Device

-E Hardware configuration

[ g; Metwork configuration

"] EthercaT_master_sc

General

Sync Unit Assignment

Leg
EtherCAT I/O Mapping
EtherCAT IEC Objects

Status

Information

[t HIGH_SPEED_IO (HighSpeedia)
"% SoftMotion General Axis Pool

(5) Scan to add the LC3-AP module.

28 EtherCAT Task
= & MainTask
-] pLC pRG

Autoconfig master/slaves

EtherCAT NIC Setfings -

Destination address (MAC) |FF-FF-FF-FF-FF-FF

EtherCAT

Broadcast [ ] Redundancy

Source address {MAC)

|00-00-00-00-00-00 |

| Browse.

Network name

(® Select network by MAC

4 Distributed Clock

Cycle time 4000

Sync offset 20

|:| Sync window monitoring

Syncwindow :.1 = ps

[ EtherCAT Master Soft

() Select network by name

| Options

Ity

: HIGH_SPEED_IO (Highs
2 SoftMotion General Axi

Copy
Paste

Delete
Refactoring
Properties...
Add Object
Add Felder...
Add Device...

Scan for Devices..,

[h=zable Device

Update Device...
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(6) Copy all devices to the project.

L
ERE Esl BlE=itsht
=- LC3_AF C3-AF EtherTAT Adspter 0
DRETIEER
A sEeFaREETES | ¥@ |

8-5. Dial switch
XSDH-60A32-E supports dialing function, and its specific functions are as follows:
00: Normal startup, no special handling, loading user program;

10: Initialize IP;
01: Power on without loading user program.

8-6. After install XS Studio and compile, there are many errors

Generally speaking, it is caused by missing libraries. In the project bar, double-click to open the library manager,
click to download the missing library, and wait for the missing library to be downloaded.

8-7. The gateway displayed red point

It is possible that the gateway service has been shut down. You can open the service "Codesys Gateway V3" in

the Task Manager or restart your computer.

8-8. There are warnings after adding multiple EtherCAT slave stations

It is because the servo station number is duplicate, which will not affect use. If you want to clear the warning
and double blue underline, scan the servo again, and then modify the duplicate station number.

8-9. Once the EtherCAT axis running, the communication will disconnect

EtherCAT related POUs must be placed under EtherCAT tasks as they have a position synchronization cycle.
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8-10. How to cancel the password login

(1) In the "Device" section of the scanning device interface, click on "change communication policy". In the
pop-up interface, select "New Policy" in Device User Management and change it to "Optional User

Management".
3 |

Communication Settings Scan Network | Gateway - | Device |

Options 3
Applications

Rename Active Device. ..
Backup and Restore ji_|| Wink Active Device

Send Echo Service...
Files - -

Encrypted Communication .
Log Change Communication Policy. .. I |_

%m | [DiE-PC] ~|

PLC Settings IP-Address:

localhost

PLC Shell
Port

1217
Users and Groups

Arress Rinhts

(2) Select "Device" in the Devices interface - right-click and select "Initial Reset Device [Device]". After this
operation, there is no need to require a password every time you log in.

If the customer wants to enter their password when logging in, they will click on "Change Communication
Policy" in the "Device" section of the scanning device interface. In the pop-up interface, they will select "New
Policy" in Device User Management and change it to "Forced User Management".

Note:

XS3 factory default

User name: Administrator

Default password: xinje

8-11. Why cannot connect to the PLC

The reasons of cannot connect to a PLC is generally summarized as follows:

1. Confirmed as XS series products (there have been many cases where XD and XG series products are treated
as XS series products).

2. Without unchecking the "Filter network scan by target and ID" menu item, confirm that the engineering
equipment on the upper computer is consistent with the target device, otherwise the device may not be scanned.
3. Confirm whether the IP addresses of both parties are in the same network segment by unchecking the "Filter
Network Scan by Target and ID" menu item. If the scanned device does not display a green label, it is a cross
network segment device. The IP address of the device can be viewed in the right information bar; You can also
confirm whether it can be pinged through the ping command; If the IP address cannot be confirmed, you can try
setting dial 1 to ON and then restarting the device (initializing the IP to 192.168.6.6 when powered on), and
then scanning and connecting again; If the network segments are the same but the subnet masks are different,
the device cannot be scanned, but the IP address can be directly entered to connect to the device.
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Gateway
| V| |192.168.6.3| v|
IP-Address: Press ENTER to set active path
localhost
i enter the PLC IP here to connect the
1217 device

4. If the IP is confirmed to be correct and the device cannot be connected, it may be due to the PLC program
crashing (there is a dead cycle in the program or exceeding the load capacity of the PLC). At this time, dial 2
can be set to ON (power on without loading the user program), and the connected device can be scanned again;
If the connection can be scanned, download an empty program at this time, erase the abnormal program, and
then restore the dialing status. At the same time, check for abnormal programs (whether there are excessively
long loops or task cycle times are too small).

5. If the above steps still fail to connect the device, please contact us.

8-12. IP address modification unsuccessful

If the network segment is different after modifying the IP, the gateway needs to be modified at the same time.
After successful modification, power on again to take effect.

8-13. Prompt: “No source code available for this object. Do you want to browse the
original library to display the source code?”

(D Pointer illegal access: null pointer, pointer pointing to illegal area (the address pointed to by the pointer
conflicts with the internal address of the operating system)

(2) Array out of bounds

(3) Dividing by 0

(4) Assignment operation between signed and unsigned variables
(5) Improper use of for, while, and repeat loop conditions

8-14. Repower on after setposition cleared the position, absolute encoder position
changed

(1) Store the current position in the power-off hold area when a power outage occurs.
(2) Xinje servo firmware version 3792 uses MC_Home, mode 35.
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&-15. PLC crashes

(1) ARM series (XS3, XSDH, XSLH): turn on dial switch 1, cut power and power on again, not load the
program. Then download a new program, turn off the dial switch 1.
(2) X86 series (XSA): Disk D—CODESYS folder--Plclogic—delete the Application.

8-16. Program lost when online downloading

Check the box for online download as shown in the following figure:

X5 Studio V1.0.0 =

Y £BELATEES THT S WIFHEE? code changed from the last donwloading.
' what operation would you like?
IXIG:

@ BR ey login-online modify

O FRHTH logn and download

O F2-ThiHaEar logm-not change anything
FEggzheeER update auto-start program

DAQ T

8-17. Different computers may sometimes connect to other devices on the same

LAN

Solution: Turn off the network and reconnect to the PLC, or use flashing to determine if the scanned device is
actually connected.

8-18. Add implicit check function

During the programming process, the following situations may occur:

e The dividend of a division operation may be zero in some cases;

e The pointer may accidentally point to an empty address during the assignment process;

e  When calling an array, the array boundary overflowed.
XS Studio has a dedicated solution for the above situation, which allows for the addition of special POUs in an
application. However, this POU program must exist in the application, and implicit checking function can check
the array and bounds of functions, as well as divisors to zero and pointers in the running system.
Note: If the verification function of the device is provided by a special library, then this function can be
disabled.
After adding a check in the POU, it will open according to the selected programming language. The default
programming environment is the ST language editor. Users can right-click on the application and select "Add
Object”, select "POU for Implicit Checks", and then the system will pop up a dialog box, as shown in the figure:
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- Bl pLC Logic

fﬁl—” tion & Cut -

m Library Man
{ Ea
PLC_PRE (P Copy
= [E8 Task Configl =1 Paste
- Etherca W Delete
-, 3 L
v Maniag Refactoring b
: & pLC
- [7 EthercAT_Master s Properties...
: [ Hier_sPEED 10 (4 |'i€'“ Add Object r | Alarm Configuration...
" SoftMotion General 4 — e
=) Add Folder... Application...
[T Edit Object Axis Group..
Edit Object With... Camn table..,
Collapse Application CMC prograrm...
. CMC settings...
“tﬁ Login
Data Sources Manager...
Delete application from device ouT,
External File...

We will introduce these commonly used functions.

Devices

> 8 X/DhIo

=5 Lhnited?

=[] Device (xsLH-24A18)
= ﬁ Metwork configuration
; w EtherCAT Frame
4 cPuFrame
= B pLC Logic
[ B f} Application
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Library Manager
PLC_FRG (PRG)

i W‘Q

ChedBounds (FUM)
CheckDivDInt (FUN)
CheckDivLInt (FUN) f
ChedkDivLR.eal (FLIM)
ChedkDivReal (FUN)
ChedkLRangeSigned {FUM)
Chedk RangeUnsigned (FUN)
ChediPainter (FUN)
ChedRangeSigned (FUN)
ChedRangelinsigned {(FUN)

Q i | [} [ [ ][],

(1) CheckBounds

Task Configuration

Information

(o]

s

| [ Device .
If,f Implicitly generated code : DO NOT EDIT

Global Variable List...

Image Pool...

Interface...

Metwork Variable List (Receiver)...
Metwork Variable List (Sender)...
Persistent Variables...

POU..,

POU for implicit checks...

Y EEEL L B T Y L L

Recipe Manager...
Redundancy Configuration...

[ff Hardware configuration [

N»;_’gy\.!oljk

FUNCTICON CheckBounds DINT

] WAR INFUT

index, lower, upper: DINT;

| END VAR

Jf Implicitly generated code: Only an implemsnta

IF index < lower THEN
CheckBounds := lower;
ELSIF index > upper THEN
CheckBounds := upper;
ELSE
CheckBounds := index;
END IF

This function checks if there is any violation of the boundaries of the array (for example, by setting or changing
the index through detected error flags). A variable array type is assigned to this function, which is called a

hidden function.

When calling this function, refer to the following input parameters:
Index: The index of field elements;

Lower limit: The lower limit of the field section;

Upper limit: The lower limit of the field section.
As long as the index is within the range, the return value is the index itself. Otherwise, the corresponding fields
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that violate the upper or lower limit range will be returned.
For example, if "a" exceeds the upper limit in the array of the program, the program is as follows:,
PROGRAM PLC PRG
VAR a: ARRAY[0..7] OF BOOL;
b: INT:=10;
END_VAR

a[b]:=TRUE;
At the beginning of the program, array a only had eight members ranging from 0 to 7. However, in actual
programs, the b-th member of array a is true, while b is defined as 10 in the program, which actually exceeds
the definition range of array a.
After using the CheckBound function, the index value will be changed from "10" to the upper limit of "7".
Therefore, the value TRUE will be assigned to the array element a [7].

(2) Check+data type
To check the value of the divisor and avoid divisors being zero, the check functions CheckDivint,
CheckDivLint, CheckDivReal, and CheckDivLReal can be used. After including them in the application, each
division process that occurs in the relevant code will generate a preprocessing of this function call.
For example, using the division command, the specific program is as follows:

PROGRAM PLC PRG

VAR

erg:REAL;

v1:REAL:=799;

d:REAL;

END VAR

erg:=vl/d;
In the above example, erg is equal to vl divided by d, and d is not given an initial value at the beginning of the
variable definition, so its initial value is 0. If the number is directly divided by 0 in the program, the system will
make an error. However, if the value of the divisor "d" becomes "1" during initialization after being checked by
the CheckDivReal function pointing to division in the instruction. Therefore, the final result of division is 799,
which can effectively avoid controller errors.

(3) CheckRange(Un)Signed
To check domain restrictions during runtime, the functions CheckRangeSigned or CheckRangeUnsigned can be
used. The purpose of this check function is to handle subset violations appropriately, such as setting a detected
error flag or changing values. When the subset type of a variable is confirmed, this feature will be hidden for
access.
When accessing this function, the following input parameters are obtained:

B Value: The value assigned to the domain type

B Low: The lower limit of the domain

B High: The upper limit of the domain
If the assigned value is within a valid domain, it will be used as a return value in the function. Otherwise, values
that exceed the range will either have their upper or lower limits returned.
For example, assigning i:=10*y will be implicitly replaced by

1:=CheckRangeSigned(10*y, -4095, 4095);
If the value of y is 1000, variable i will not be assigned to the 10%1000=10000 provided by the original
execution, but will be replaced by 4095, as the maximum upper limit value set by the function is 4095.
For example, an example of a dead loop:

VAR

ui : UINT (0..10000);

END_VARFOR ui:=0 TO 10000 DO

END_FOR
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The FOR loop will never leave because the check function has stopped the UI from exceeding 10000.
Note that using the CheckRangeSigned instruction and the functionality of CheckRangeUnsigned may result in
an infinite loop, for example, if a subbound type is used as an increment for loop mismatch subranges.

(4) CheckPointer

The CheckPointer function checks whether all pointer references to an address are within a valid memory range.
During runtime, users may be able to use CheckPointer to check pointer access for each pointer operation.

8-19. Points for retain function

1. For adding or deleting the retain function, it is necessary to log in and download the program, or check the
update auto-start program when making online modifications.

2. After Modifying the retain area, the memory allocation is rearranged. The data will be cleared to 0.

3. ARM models (XSLH, XSDH, XS3) and X86 models (XSA) have an internal UPS that can perform retain
function, while other X86 models (M210) need to determine whether they are equipped with UPS.

4. Determine if there are any other places in the program for assignment.

8-20. Report error when open the project, save project as archive

The project format project does not contain all information. When opening someone else's project or opening it
in a different version, information will be lost. It should be stored in a packaged format to avoid losing

information.
FiIE|Edit View Project Build Online Debug Tools  Window  Help

] Mew Project... Ctri+N ] 3 [T |
& Open Project... Ctri+0

Close Project

E  save Project Ctrl+5
Save Project as..,

| Project Archive k ‘ Extract Archive...

Source Upload... | Save Archive...

Source Download...

Project Archive ¥

Indude the following information into the archive

+ | Library profile

&[] Options

4 Referenced devices

1. Referenced libraries
+-[5] softMotion Library Profiles
+ Visualization Profile

select all

Additional Files... Comment...

Save... Cancel
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8-21. How to enable adding line and section comment

Options >
e 350, Lo ana teditor
ﬂ Composer
Diebasioing General FBD LD L Print
# Dedaration Editor View Behavior
Device Description Download [] Show network title || Placeholderfor new operands
[ Device editor Show network comment | [] Empty operands forfunction block pins
] FBD, LD and 1L editor [»] Show box jcon
[ﬂ| Help Show operand comment
IEC Text editor 7] Show symbol comment
=} Input assistant | show symboladdress
ﬂ International Settings Show network separators
.I] Libraries
i Library download Font {dick onto the sample to edit) [ Eixed size for operand fields:

& Load and Save I Edit Operand Sizesen |
2 Moritaring AaBbCotYyZz -

I} PLCopenxML

! Proxy Sethings
#§ Refactoring "
<l >
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