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Basic description

+  Thank you for purchasing XS series programmable controllers.
+  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

o 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.

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

¢ 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.

+  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]

WUXI XINJE ELECTRIC CO., LTD. All rights reserved

Without express written permission, you may not copy, transfer or use this material and its contents, and the
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-FAAD 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)
12-Bit, 4-channel analog output module (current and voltage optional); Isolation processing
XD-E4DA-H .
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-ESAD-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-ES8AD-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, 4~20maA,
-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

1




Model

Function

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

6-channel thermocouple, support a variety of thermocouple temperature sensor analog

XD-E6TC-P . ) )

input, resolution 0.1°C, 6-channel independent output PID parameters;

6-channel thermocouple, support a variety of thermocouple temperature sensor input,
XD-E6TC-P-H 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;

-100~500°C, 6-channel PT100 temperature acquisition module, resolution 0.1°C, PID
XD-E6PT-P

output;

4-channel PT100 (three-wire system) temperature acquisition module, resolution 0.1°C,
XD-E4PT3-P )

4-channel independent PID output;

It can collect the analog voltage signal of one pressure sensor (-20 ~ 20mV), 22-bit
XD-EIWTD 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

It can collect the analog voltage signal of two pressure sensors (-20 ~ 20mV), 22-bit
XD-E3WLD 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;

Four-channel sensor analog voltage signal can be collected (-20 ~ 20mV), 22-bit
XD-EAWLD 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 series is connected with SSI signal encoder special expansion module, one module can
XD-E4SSI connect up to 4 channels at the same time, the communication speed can reach 400us/

channel,;

XD series PLC extended ED module, can expand 1 RS232 or RS485 communication port;
XD-NES-ED

(Note: Only one can be used)
XD-NS-BD XD series PLC expansion BD board, RS-232 communication function;

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

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-ESAD-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-ES8AD-A-S
supply DC24V;
14-Bit, 8-channel analog input (voltage optional 0~10V, 0~5V, -10~10V, -5~5V), power
XL-ESAD-V
supply DC24V;
16-Bit, 8-channel analog input (voltage optional 0~5V, 0~10V, -5~5V, -10~10V), power
XL-ES8AD-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-FAPT3-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
XIL-E1WTD 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
XLEIWTLD 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
XLEAWTD 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 SOW;
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-E8PT3-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 10.
» 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.


http://www.xinje.com

75 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.

< Back E Next > g | Cancel |

75 XS Studio 64 V1.0.0 - InstallShield Wizard
License Agreement

Please read the following license agreement carefully.

| |License Agreement e
i |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 .,

@?[ accept the terms in the license agreement ‘ Print |

{_)1do not accept the terms in the license agreement .
Open Source Licenses

InstallShield

! < Back Next = [ Cancel




73 XS Studio 64 V1.0.0 - InstallShield Wizard

Very important information

Please read the following information carefully.

COMPATIBILITY_INFORMATION

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

[[COMPATIBILITY_INFORMATION-OEM]]

System is not available as well in this case.

(@1 have read the information

{_)1 have not read the information yet

InstallShield

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

Print

< Back Mext =

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 Mext to install to this folder, or click Change to install to a different folder.

e Install XS Studio 64 V1.0.0 to:
[-’/ C:\Program Files\XS Studio,

InstallShield

<= Back (| MNext =

Cancel




75 XS Studio 64 V1.0.0 - InstallShield Wizard
Change Current Destination Folder

Browse to the destination folder.

] Look in:

i ‘ = TiEE (D) V| [ﬁ(
E; (1CODESYS 17.30 [LdProgram Files (x86)

1 [21.7.3 (CJEvCapture [E3vs 2008 Shell Redist
3123 (1IDE SP17 Cawmcc
[116.40 CAmMOVANCE COWINRAR
[13.7.16 CamMmo [AXDPFRO
[DAaars R HE H (dNotepad++ Caxmie
Cacap [(Doffice [C2xs studio 1.0.0
[JCoDESYS (1Program Files [[Ixs Studio_v1.0.0_202211
< >
Eolder name:
|D:\x5 STUDIO 12.15]

Tnkalskicld

oK | | cancel
Note: The recommended installation path contains only English characters.
75 XS Studio 64 V1.0.0 - InstallShield Wizard

Destination Folder

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

= Install XS Studio 64 V1.0.0 to:
L‘/ D:\XS STUDIO 12.15),

InstallShield

< Back Next = ‘ | Cancel |

3. Complete installation



75 XS Studio 64 V1.0.0 - InstallShield Wizard

Setup Type

Choose the setup type that best suits your needs.

Please select a setup type. ,

® Complete ‘

All program features will be installed. (Requires the most disk space.)

Choose which program features you want installed and where they will
be installed. Recommended for advanced users.

InstallShield

| <Back Il net> ||| cancel |

75 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.
InstaliShield :
| Cancel

4. Installation completed



75 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
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2.

2-1.

Quick start

Start the software

»

.

Double click 28sstia; 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.

Eile  Edit

=l @

Yiew

=

2-3. XS Studio programming example

Configure devices based on the actual topology.

Devices

* 0 X | 'w Harawaremnﬁguraﬁon

=5 Untitleds -||
=[{] Device (xSLH-30432)

Devices

= g'{ MNetwork configuration
: # EtherCAT Frame
w CPU Frame
=B PLC Logic
= >‘t} Application
E m Library Manager
[5] PLc_PRG (PRG)
= @ Task Configuration
£ EtherCAT Task
= \% MainTask
#] pLC_PRG
m EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion
"% SoftMotion General Axis Pool
"% Local High Speed IO

- 3 x| ’w Hardware configuration

= _"l] Linfitleds =1

=1 Device (¥SLH-30A32)

= % Metwork configuration
: # EtherCAT Frame
m CPU Frame
= B PLC Logic
=} Application
i m Library Manager
[£) PLC_PRG (PREG)
= @ Task Configuration
% EtherCAT Task
=-g8 MainTask
] PLC_PRG
m EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion

Y Cafatinn Fanaeal Avin Dol

Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100

Project  Build  Online Deb

R

g—; Netwn.ri(cnnﬁguratinn » i

oML (R5232)

[] MODEUS Master [ MODEUS Slave

COMZ (RS485)

[] MODEUS Master [ MODEUS Slave

EtherNet
[] ModbusTCF Master

[ ModbusTCP Slave (XINJE)

CANOpen

Refresh

[] CiNOpen Master [] CaNBus

EtherCaT

EtherCAT Master

EtherNet/IP

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

2 £y Metwork configuration X

Copy Paste Delete Revoke Rede Enlarge Reduce 100 ~ %

EtherCAT

11



B Hardware configuration

i % Metwork configuration

Paste Delete Revoke Redo Enlarge Redu

Et

Devices - o
‘@ Uintideds =1} Refresh Copy
=[] Device (XSLH-30432)
—ﬁ Metwork configuration
: w EtherCAT Frame
i “ CPU Frame
=B pLe Logic
- ﬁ Application
i i m Library Manager
- [2] rLc_rre (PRE)
= @ Task Configuration
28 EtherCAT Task
= @ MainTask
i “& pLC_PRG
m EtherCAT_Master_SoftMot % Cut
% SoftMotion General Axis Pa
- Local High Speed IO Copy
o, Paste
Delete
Refactoring
Properties...
5 Add Object
=) Add Folder...
| Add Device...
Scan for Devices...
Disable Device
Update Device...
(1" Edit Object
Edit Object With...

Add the slave station through [add device]

or [list of network connected devices].

[ Hardware configuration % & Metwork configuration x|

Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100

- %

@ Add Device |

*
= @
Zhif
(® Append device () Insert device Flug device () Updatedevice
|Sh’ing for a full text search | Vendor <Aj1 -\rendors> |
Name ~
= m Fieldbuses
= pul EtherCAT
- Bu-& Slave
+- [l Bosch Rexroth AG
+- [ Delta Electronics, Inc.
+ - [l Festo
: A Hitachi Industrial Equipment Systems Co. ,Ltd.
- [ ifm electronic - ifm electronic EtherCAT Devices
u - [ KEB Automation KG - C§ PRO/ADVANCED drive controllers
[ Panasonic Corporation, Appliances Company - AC Servo Driver
d Parker Hannifin
|3l Schneider Electric
- [ STOEBER ANTRIEBSTECHNIK GmbH & Co. KG - Antriebe
- [ Xinje Electric Co., Ltd.
: ~[ 1 Xinje Electronics, Inc,
+ [ Yaskawa Electric Corporation - Servo Drives
: m Accelnet EtherCAT Drive (CoE) SoftMotion
ﬂ'] Affinity in RFC mode SoftMotion
3 m Affinity SoftMotion
- [ AKD EtherCAT Drive (CoE) SoftMotion
LT AYINNN-R10 Fhar AT Nriva fraE) Safildatinn >
£
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? Serial Port

ln List of network connected devices : Properties




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.

,J VisualEditor.dll 1/26/2021 2:28 PM Application exten..,
_'| VisualElern.dll 1/26/2021 2:28 PM Application exten...
._] VisualElemRepositony.dll 1/26/2021 2:28 PM Application exten...
_'| VisualObject.dll s 2 e e

‘J VisualPaintCommands.dll 7€ X5 Studio.exe Properties %
(%] VisualStyles.dll General Compatibilty Securty Details Previous Versions

@ VisualStylesEditor.exe
9 e ; i this program isn't working comectly on this version of Windows,
J VisualStyleskditor.exe.con try runming the compatibility troubleshooter.

[] VisuElementToolkit.dIl

_'| VisuGenerated.dll

_'] VisulnterfaceExtensions.dl
[#] WatchList.di

|| WebBrowserlntegration.dl
;] WorkspaceEditor.dll Windows 8
WorkspaceObject.dll

Run compatibility troubleshooter I

How do | choose compatibility settings manually?

Compatibility mode
[] Run this program in compatibility made for:

|Z] XIMJEDeviceManage.dll Settings

@ XinjeWebsite.html Reduced color mode

£ XS Studio.exe Bbit {256) color

|| X5 Studio.exe.config Run in 640 x 480 screen resolution

£ XS Studio.ico

[#] %SCodingAssistant.dll

;] KSConfigurationinterface,
%] XSContrals.dIl

2 XSCoredll

[] xSDeviceBase.dll

|#] XSDeviceConfiguration.dl| ¥ Change settings for all users
[#] xsGVLObject.dil
%] XSIECTextEditor,dll oK Cancl Apply

J XSToolBox.dll WA UL £ 32 P FPEICaTon eXTe..,

[] Disable fullscreen optimizations

I Run this program as an administrator I

] Register this program for restart

Change high DFI.seﬁings

(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.

13



‘=] New Project X

Instruction

Categories: Device Language Version
1 [} Structured Text (ST) w 220 3
iﬁ_, -] XSDH-60A32L
Libraries -] XsLH-2448 Device
[ ¥SLH-2418 ,
@ [T ¥sLH-30a32 =
[ usiH-30A32 | l
[ usAzz0-w
cts (] XsA33041 —
i ¥sas20-w
[ ¥sasz04
[ *sAs30-W
[ ¥sAs3041

Aot ® 36n24y (4BEBIEEA, 4BERE)

X5AS55041 @ 182320, 1B84850

[ CODESYS Control Win v3 @ 1¥Ethernetd

ﬂ CODESYS Control RTE W3 @ 1EEthercatd

[} CODESYS Control Win V3 x54 @ IFEFET RRELUEIMIEIMRE

[} CODESYS Control RTE V3 x64 @ FEinsF48 2osF16H, 4n=%FI2H

-[f] CODESYS HMI o EFzSine, £EEEE, 2sES0m

[] CODESYS SoftMoation Win V3 ® FFuodbus RTUE/MSEHULLIE A BBAMUL Nodbus TePE/SEEHHIL

[ CODESYS SoftMotion RTE V3 Ethernet IPZE/MEHHL. TeP/IPHALIEOPC UARNL

ﬂ CODESYS SoftMotion Win V3 x64

[ CODESYS Softmation RTE V3 x64
W MName: |Unnﬂed5 |

Location: |G:\ V|

3
i _OK Cancel F

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
382 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 _f’@ Hardware configuration ) & Hetwurkmﬁﬁg
Untitleds = Refresh Copy Paste Delete Revoke Redo Enlarg
= [ Device (xSLH-30A32)
= % Metwork configuration
i m EtherCAT Frame
i i ﬂ CPU Frame
=0 PLC Logic
- =} Applica*
i b F Cut
] pc Copy
= [ Tas| [ Paste
& ¥ Delete
S 2]
=
H Refactoring »
- [ Ethercat M Properties...
~ & SoftMotion G- -
L% Loal High 5 Add Object 4 | Alarm Configuration...
=) Add Folder... Application...
Edit Object Axis Group...
Edit Object With... Cam table...
Collapse Application CMC program...
) CMC 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...

Recipe Manager...

PEE4BRIDEES ARG O B

e

Add POU x
@ Create 2 new POU (Program QOrganization Unit)
Name
|POU|
Type
@ Program
) Function block
Extends
Implements
= Accessspecifier -
1g
f Method implementation language
= Continuous Function Chart {CFC) P Q .ﬂ.pprl(:i!ﬁﬂll
I Oumtion | N e
O i e Library Manager
Return type
PLC_PRG (PRG)
POU (FE)
Implementation language
Centinuous Function Chart (CFC) v Bl
Task Configuration
Add Cancel i $ E'H"IEFC#-T_TESk
=- Qﬁ MairiTask
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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:

BE ~ 3 x| [frout [[Frou [E mcrre x
=5 Amkss o 1| PROGRAM PLC PRG
=-[f] Device (xsLH-24A16) B VAR
- B maEs : i
4 Fbhinst:POU;
w CPUMAR 5 erg:INT:
= B e B8 Y
=4 Application
D ez
[£] PLc_PRG (PRE)
[5] Pou (FB)
[5] Pou_1 (FrUm)
- 3 remE
=g MairTask
| 1 Ivar:=Ivar+l;
ﬂ‘i HIGH_SPEED _TIO (=#10) 2 fbinst{in:=11,out=> erqg):
2 SoftMotion General Axis Pool i

¢ 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:

BE ~ 2 X|| [5] rour '[E pou x[[5] Pcrre
= AR5 - 1 FUNCTION BLOCK POU
= [ Device (x5LH-24416) S
) 3 in:INT;
- 8 PR s END VAR
e crutnze B 5| VAR OUTPUT
=8l rLc 1Bt & out: INT;
7 END VAR

=1} Application
i E=Es
[5] rLc_PRG (PRE)
|£] Pou_1 (FUN)
- @ ismE

A L —

=] 3 VAR
5 ivar:INT:=2;
10 END VAR

¢ 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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BE - 3 x pou 1 x[[E] pou [[E] Pc PR

= A aEsS - 1| FUNCTION FOU 1 : INT
=[] Device (x5LH-24A16) =] W.R_;NP'EIIT .
- FRETS - \1,;‘1;-.INT.
e crui e T
= @1] PLC 3248 € varl:INT;
=} Application 7|  END VAR
i) EzEs X
[E] PLC_PRG (PRG)
E] rou (FB)
l-Elrouicu |
- (8 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 || @ POU_1 .' PLC_PRG w Hardware configuration £ Network configuration @ POU @ EtherCAT_Task X
=gl Unfitledd | | Configuration
=[] Device (X5LH-30432)
=8 Network configuration
m EtherCAT Frame

Priority { 0.31 ) ‘l

{8 cruFrame Type
=-E0 PLC Logic 5 Cydlic byl (€45, E200ms) |‘1
=4} Application - & Cydic
m Library Manager 4 Event
& Bdernal
PLC_PRG (PRG z
&, Freewheeling

2] Pou e | status
[ Pou_t (Funy e
= @ Task Configuration
£ 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 ): |8

Type
i Cydlic w | Interval (2.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 40ms.
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 C O\

0 1N 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
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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
|
| |

8ms J‘ 6ms 7ms  3ms 8ms J‘ 7ms

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 | 2

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
e Add Event Handler ¢ Remove Event Handler | €% Event Info... :| Open Event Function

|| Name 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:

|AFterReadjngInputs w |
AfterReadingInputs
Add Event Handler * AfterWritingOutputs
BeforeReadingInputs
BeforeWWritingOutputs

CodeInitDone
Debugloop
DownloadDone
Function to call | |0 Exception
Login

Scope icati Logout
S @) Aoplicain L) Poues OnlineChangeDaone
: PrepareDownload
Implementation language | Structured Text (ST) w PrepareExit
PrepareExitComm
Description  Called after reading inputs. Context=1EC task. PrepareExitTasks

Debugging=Enabled PrepareOnlineChange ]

PrepareReset

PrepareShutdown
PrepareStart
PrepareStop
O Cancel ResetDone
StartDone
StopDone

Event |AfterReadinglnputs M

(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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| [ Task Configuration

Configuration

& EtherCAT Task x

Priority { 0.31 ) |8

Type

Watchdeg
Enable

External event |X2R_TRIG

Time (e.g. t2200ms) [200

|msv

Sensitivity [4

(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

~ 8 X || [f TaskConfiguration

-

{6 s |
= %2 Network configuration
m EtherCAT Frame
m CPU Frame
20 pLC Logic
b= )j Application
m Library Manager
[E1 pic_PRG PRE)
[ Pou (Fe)
[ Pou_1 (Fun)
= @ Task Configuration
8 EtherCAT Task
= g8 MairTask
&) PLC_PRG
@ EtherCAT_Master_SoftMotion (EtherCAT|
"2 SoftMotion General Axis Pocl
2 Local High Speed IO

Communication Settings

[’ EthercAT Task [ pevice x

Scan Network | Gateway - | Device -

Applications

Backup and Restore

Files

Log

® O o

Gateway

Gateway-1

v [peec |

PLC Settings

localhost
PLC Shell

Port

1217
Users and Groups

Access Rights

Symbaol Rights

IP-Address:

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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= gy Gateway-1 BEER: R
(0 [rserrs0a32po015i192.168.10.6] SLH-30A32 ;
@ XSLH-30A32 [0769.C006][192.168.5.6] aEHE-
XSLH-30A32

SR
0014

IPHEE:
192.168.10.6

BxED:
udp

B&ID::
1707 0003

AER*E:
3.5.15.40

BEEEA:
\Wuxi Xinje Electric Co.,Ltd.

BEXE:
4102

BEEE:
Xinje-Cortex-Linux-5M-CNC

BEE-
4

i b
BOB6E 16CB46C

BBH(C)

@ 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 -

‘ Options » | Add Current Device to Favorites

Ririame A Pl Manage Favorite Devices. ..

Wink Active Device | Filter Network Scans by Target ID

Send Echo Service... Confirmed Online Mode
Store Communication Settings in Project

Encrypted Communication

Change Communication Paolicy...
e — V] [mese v

IP-Address:
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Select the device in the same network segment that is displayed in green, for example, XSLH-30A32
(192.168.6.6). Select the device and double-click it. As shown in the picture below:
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i
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2-3-4. Program download/read

2-3-4-1. Compile

it S

X5LH-30A32

i
0763.C006

E#F10::
1707 0003

B ir2eE:
4102

BT :

‘Wuxi Xinje Electric Co.,Ltd.

B frhRE:
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.

23



Build | Online  Debug Tools Windov
¥ Build F11
Rebuild

Generate Code
Generate Runtime System 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.

BE T R X mm si0neR 0z s
- EEgss - =
_—ﬂ [ Device (¥sLH-24A15) vk IEEE S L | X ¥
- B FgEan B 1=
e cruinze ——— Fri&t458 B 32 RS Device Application ——
=20 pLc B8 Ak,
=4} Application FHE - 0 iR, 0 B

i ez
[E] rLc_PRG FRE)
] rou s
 pou_1(re)
Hl Pou_z (Fun)
- 5 tnmE

= g8 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:
(1) The user has performed a full download at least once before.
(2) 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 et

& Compiler warnings

Destination Devi
ﬁ]] Library development e et

&) Page Setup <Al devices in project> o
3 Security
[ src Content
- rf)? SoftMotion The projectfile itself is always part of the source download archive
$|Source Download [] Use compact download
i} Stehcrashestuie Additional Files...
81 Users and Groups
'q @ Visualization Timing
@ i i o () Implicitly at program download and online change

() Implicitly at creating boot project
C () Implicitly at creating boot project, download and online change
(") Prompt at program download and online change

(@) Only on demand

ol

ft
q
d
q
d
g
d
q

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.

EIF| Debug Tools Window  Help
8 Login Alt+F8
} Logout Ctrl+F8

Create Boot Application
Download
Online Change

Source Download to Connected Device
Multiple Download...

Rezet Warm
Recet Cold
Reset Origin
Simulation

Security 3

Operating Mode 3

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 F5 i
Stop Shift+F3
Single Cycle Ctrl+F5

Mew Breakpoint...
Edit Breakpoint... _
Toggle Breakpoint F9
Disable Breakpoint

Enable Breakpoint

Step Over Fi0
Step Into ]
Step Out Shift+F10

Run to Cursor

Set Mext Statement

Show Mext Statement

I

Write Values Ctrl+F7
Force Values F7
Unforce Values Alt+F7

™  Toggle Flow Control Mode

Core Dump 14

Display Mode 4

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
@5 Login Alt+F8
Logout Ctrl+F8

Create Boot Application
Download
Online Change

Source Download to Connected Device
Multiple Download...

Reset Warm
Reset Cold

Reset Crigin

| Sirnulation
Security r
Operating Mode »

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.
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PLCIES
- @ anme
= & MainTask J—
& pLc_rre A
[ HicH_SPEED_IO (ZjEIO) HiaHRAR getmalticoreinto
& Softotion General Axis Pocl i s doare Enres
S0l e, - MultiCore support: [deactivated], process is bound te core 0
-~ Number of cores: 1
FHEE
REHE
brec rre-get
Current UTC date and time: 2000-01-21T01:41:02,473Z
5=}

rto-set

Tnvalid vimestamp given. See required format

ipaddr

152.163.6.€

255.285.255.0
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2-4. XS Studio write a sample flow lamp program

1. Build a new project

Tﬂ Mew Project

=  Categories:

Device

il
Libraries

k3

StandardPr. ..

N N N S N S e

¥5DH-00A32

¥5DH-00A32L

X5LH-2443

X5LH-244160

X5LH-30A32

X5LH-30A32L

X5A330-W

X5A33041

X5A520-W

X5A5201

X5A530-W

X5A53041

X5A550-W

X5A55041

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

CODESYS SoftMation Win V3
CODESYS SoftMotion RTE V3
CODESYS SoftMotion Win V3 x&64
CODESYS Softmation RTE V3 x64

1n e

Language Version

Structured Text (ST) ~ 220

Device

Instruction

123127 (AR A, 108 FHEE)

12320, 1884850

1EEEthernetH

1EEEthercaTH

e RiRE

FEin=H45, In=F16%

Bl fEFRNR. FxFEaE

@ Ffuodbus RTUE/MEEEILLTE H BB AL Modbus TCPE /M EEEHL.
Bthernet IPE/HESHUl. TCE/IPHMILIEOPC UABMIL

Name: |Untiﬂed1

Location: |G:\

2. Make the program
2 FUKITEAER project - XS Studio V1.1.0
M RE WA IE &F mEEx B IBE B0 =&
@ﬁ". B & o o | #h ”“ﬁ“_i | | [ 3

a8

St

[ BEAATERR A
=-[[ Device (SLH-24A16)
= b FESES
A crutze
- Bl rc iz
- a Application
i) FEEs
5] rc_pre (R
- rEmE
=% MainTask
! - pLC_PRG
~[# HieH_sPEED_IO (ZiEI0)
' SoftMotion General Axis Pool

-

; PLC_PRG X
1 PROGRAM PLC_PR
R 13
3 END_VER
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3.

[ pevice '[5] PLC_PRG x|

i PROGRAM PLC_PRG
B 2 VAR

3 switch:BOOL;

4 redlight:BOOL;

5 greenlight:BOOL;

€ yellowlight :BOOL;

7 nored:BOOL;

8 noyellow:B0OOL;

9 nogreen:BOOL;

1% TON1:TON;

11 TON2:TON;
=] 1 IF switch THEN

2 greenlight:=1;

3 switch:=0;

4 END_IF

5 TON1 (IN:=greenlight , PT:=T#l5 , O=> nogreen, ET=> );
=] € IF nogreen THEN

7 greenlight:=0;

8 redlight:=1;

3 END_IF

10 TON2 (IN:=redlight , PT:=T#l5 , Q=>nored , EI=> );
= 5 | IF norsd THEN

12 redlight:=0;

13 yellowlight:=1;

14 END_IF

15 TON3 (IN:=yellowlight , PT:=T#15 , Q=>noyellow , ET=> );
B 1¢ IF noyellow THEN

17 switch:=1;

13 yellowlight:=0;

19 END_IF

Click “application”-“add object”-“visualization”.

= [ pevies (ts1H-24816)

& cut
Copy
=8 Task Configurati (72 Paste
= B ManTask | % Delete
L& pcPr
HIGH_SPEED_1O (Highst Refactoring 3
SoftMotion General Awis Properties..

| Add Object Alarm Configuration...
Z)  Add Folder... Application...
[ Edit Object Axis Group...
Edit Object With... Cam table..
Collapse Application CMC program...
- CMC settings...
g Login
Data Sources Manager...
1 Delete application from device DUT.
External File...

Global Variable List...

Image Pool...

Interface...

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

POUL...

POU for implicit checks...

Recipe Manager...

Redundancy Configuration...

Device Information List

Machine slot Device

Symbel Configuration...
Text List...
Trace...

Trend Recording Manager...

Unit Conversion...

BEOSAD RPBEEAGEE LDEDS ABRGREHO

Visualization Manager...
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Device (X5LH-24416)
B FEs
B0 pLe B
. =3 Application
0 =mes
PLC_PRG (PRG)

i visuslization
[ HiGH_SPEED_IO (SjEI0)
"8 Softiotion General Axis Pol

ger x ) ]

|Defauit, 3.5.16.0 (35-Smart Software Solutions GmbH)

¥ [Z]

U T Rl

[1.INDEX] [2,INDEX]

Button ~ | [ Headline

=

=]

) pevie '8 REE W
BE & pEEnE O zaee 8um 9 preE S sses
B
[ # Unicode 2 T8
[ M RS e
HERE
i
O & mEE i (RpRER)
Fiks
o Radiobutton
O Radiobutton
[0,INDEX]
a
.
R
HRANES I

4. Add visual objects, map variables

G o

‘f!] PLC_PRG 'mmhannx

|[§] rcrre 8] visualization x

HilikE
3% Sabieid
[WE R =)
ot
MEANTEER
MENAILERR

8 R ER AR, 40 Visulnit( i

Common Control

Alarm Manaq

Lamps/Swilches/Bitmaps

Special Controls

Dale/Time Controls

ImagePool_:

ImagePool_cnc_sm3
SM3_Basic

T Symbols
VisuDialogs

- -

SM3_CNC I. SM3_Robotics_Visu

rE

2

ImageSwitcher

@

ﬁ v

LR

s ]

- ER
= € Application oy
= [& pLc_PRG
# green...
# nogre...
# nored
# noyel.

+ #TONL
+ #TONZ oV
* 9 TON3 o
# yello... BOOL
# {} oeD &

5. Login the device, run.

CAA Devace Diaanoses
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- e
100 % vl ________ —
> | EE @ EmLIeE
- | - e x
A VIREE - | S HBISR v AL AT -
| Dape
[ &
FTEEW GenEleminst_2
b ] Lamp1
= Position
X n
| Y 91
Width E
it 70
Variable
= Tets
Tooltp
= Statevariables
Invisble
= Background
Image Red
Variable that will be displayed by the element
nn % h -



wE ~ R ox

o

PRERERT

s ager ] ion % |

= [ s v

= 1] Deviee [E#5AY (5LH-29816)
+ B FUEES
=20 pciBig
= £} Application [&f71
i =Egs
PLC_PRG (FRG)
- asmE
=4 ¢ MainTask
) pc_pre
VisualizationManager
48] visuslization
* [ HIGH_SPEED_IO (%10}
%3 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 Metwork | Gateway - Device -

— & .
Gateway .
[Eatenay-1] v 192, 168,192, ~|
IP-Address: Press ENTER to set active path
|ocalhost

enter the PLC IP to connect
Port
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

“ Firewall & network protection

Who and what can access your networks.

' Home

U Virus & threat protection Microsoft Defender Firewall is using settings that may make your
device unsafe.

R Account protection

Restore settings
| U)  Firewall & network protection

& App & browser control

B Device security Bl. Domain network
% Device performance & health EiswallEan,
dh  Family options
83 Private network
Firewall is off.
Turn on

3 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.

34



System Configuration

Scheduler

Kasmal Informaton

Tarpet Address: 0014 ficensed)
Target Type: 0c 1006

[Femel State

Kemel Stte: LOADED

[hagrostic ISumPlcwmmlﬁp‘. |

Tarpet Hame: DESETOP-DEMVENS

Schaduler State: ACTIVE. 2 1EC taskcs scheduled

File | Target

S if not start with
Mo srosm ] 1707, the device
info maybe lost

Timestamp [secords) 361

PLC Load- 1% i
119
Applcabon

1. Apphcation funning) |

F

k|

w d=

k

System Emor
b Clasy s
=** Emor: Component

i

ErmoriD: (1
<ompCmpi_

If there is a program running here
and the device information is
correct, it indicates that the PLC
is crashing

ComponentiD: Gx1
Power</omps HOT loaded

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

e | ma |
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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.

Dievices > 8 x| & Network configuration X

=g Untileds ~ || Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100 - %
=[] Device (XsLH-24416)
I- % Metwork configuration I
% CPU Frame
=2l PLC Logic
=1} Application
m Library Manager
[£] pLC_PRG (PRG)
= @ Task Configuration
=58 MainTask
& PLC_PRG
[ HIGH_SPEED_IO {HighSpeedla)
2 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.

36



Devices > 0 x| & Nemurkonnlﬁuratinn X
= Lintitleds | @ Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100 - %
= Device (xSLH-29A16)
=& Network configuration
w CPU Frame
- El] PLC Logic
= f} Application
i m Library Manager
: PLC_PRG (PRG)
= @ Task Configuration
=8 MairTask
@ PLC_PRG
- |{ HIGH_SPEED_I0 (HighspeedIa)
"3 SoftMotion General Axis Pool

v
< | Properties | I 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:

% Metwork configuration X

Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100 - %
COML(R5232/R5485)
[] MODBUS Master [] MODBUS Slave [] MODEUS Slave (XINJE) [ Free Agreement
COMZ (R5232/R5489)
[] MODBUS Master [] MODBUS Slave [] MODEUS Slave (XINJE) [ Free Agreement
EtherNet ([H[1)
[] MadbusTCF Master [] ModbuzTCP Slave (KINJE) [] ModbusTCP 3lave (Other)
EtherNet ([#[2)
[] MadbusTCF Master [] ModbuzTCP Slave (XINJE) [] ModbusTCP 3lave (Other)

EtherCaT 10
[ EtherCAT Master

EtherCaT 200
[] EtherCAT Master

EtherNet/IF (FIO1)
[] EtherNet/IF Master [] EtherNet/IP Slave

EtherNet/IP (IO 2)
[] 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 > x| & MNetwork configuration X

=g Untitleds > Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100 - %
= Device (x5A330-W)
= ﬁ%’: Metwork configuration
8 EthercaT Frame
=-E pLC Logic
= !_:i Application
; m Library Manager
[£] PLc_PRG (PRE)
= @ Task Configuration
§% EtherCAT Task
=, 3 .
N B i EtherCAT 100
ﬂ EtherCAT_Master_SoftMotion (E
(] HIGH_SPEED_IO (HighSpeedia)
% 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):

(D 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 Fedo Enlarge Reduce 100 % |~ CANOPEN
* ETHERCAT
7 EtherCAT 10
7 OTHER
7 XINJE

7 Freguency Converter
~7 Remotelo
i-[] LC3-AP ETHERCAT ADAPTER 2. 1.1
E LC3-AF ETHERCAT ADAPTER. 3.1.1
E LFC3-AFP ETHERCAT ADAFTER. 1.0.0.0
7 ServoDrive
L Eﬁ XINIE-DSS5C EtherCAT{CoE) Drive Rev2.0 v3.7.30
Eﬁ XINIE-DSSC EtherCAT(CoE) Drive Rev4.0 v3,7.70
Eﬁ XIMIE-DS5C EtherCAT{CoE) Drive Rev5.0 w3.7.91
E ¥INJE-DS5C1 EtherCAT(CoE) Drive Rev3.0 v3.7.42
E ¥INJE-DS5C1 EtherCAT(CoE) Drive Rev4.0 v3.7.70
Eﬁ XINJE-DS5C 1 EtherCAT(CoE) Drive Rev5.0 v3.7.91

EtherCAT 10

LC3 AP HINJE D [--|=> StepDrive
55C CoE [#-|= EtherCAT 2[]
Drive | ETHERMET
Revad.0 [#-}= ETHERNETIP
: (-7 Serial Port
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.
L % Metwork configuration x

Refresh Copy Paste Delete Revoke Rede Enlarge Reduce 100 - %

EtherCAT

LC3 AP

: Configure device information output

Device Information List

Machine slot Dievice name Describe
LC3 AP EtherCAT Slave imported from Slave XML: XINJE-LC3-AP-Rev3.2.3.xm Device: LC3-AP ETHERCAT ADAPTER 3.2.

(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 | %) LC3 AP

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

EtherCAT +

AutoIncaddress [e]

= § [ Expert settings
Process Data

EtherCAT address 1001 [] Optional

Startup Parameters
| Distributed Clock

| Log
EtherCAT I/O Mapping
EtherCAT IEC Objects

EtherCAT

|| Status

Information

Lc3 AP

Tij Delete
Copy Cirl+C
Paste Ctrl + V
Revoke Ctrl+Z
Redo Ctrl+¥

Open the editing interface
Insert EtherCAT Device

v

Note:

(D 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:

5 Network configuration X %] LC3_AP

Refresh Copy Paste Delete Revoke FRedo Enlarge Reduce 100 + %

EtherCAT

LC3 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
1] LC3_AP EtherCAT Slave imported from Slave XML: XINJE-LC3-AP-Rev3.2.3.xml Device: LC3-AP ETHERCAT ADAPTER 3.2.3LC3-AP ETHE
1 XLE4APTZ P H 4 BEHElE (=53 BEFEE, S9R0.1°CEI0.01°C, HEEFEPID B HIEs, HEEBDC24Y;
2 XL E2WT AIEE_EEHEFRIELEEREES, HBEBEDC24V
SEEENEER (51 BEEASHZ ORI PSSR

¢ 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:
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[ Hardware configuration X
CPU Frame ~ Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100 - %

\\\\\\\\\\\\\\\\\\\\

ED BD right expansion module

<

| Configure device information output
Device Information List
Machine slot Device name Describe

-1 XD_NESED  ¥E1-'RS232 HiERS485 BAL
XD_NE_BD ¥ EBD SEEERIIAE, X-NET tR&EE0, WED HFa] AERS485ERY BiR

_ SESESHIBER (7 BUEASH2. B0 TSRS

¢+ 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 Revoke Redc 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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w Hardware configuration X |

CPU Frame - Refresh Copy Paste Delete Rewoke Redo Enlarge Reduce '?-‘E

= n-_rn-u_r.thu-u-_-::—.rll;_r.-ru-l
= B
. | ==

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.

=[] pevice (xsLH-30432)
- ﬁ Metwork configuration
w CANOpen Frame
m EtherCAT Frame
m CPU Frame

There are two ways to access the hardware -conﬁguration interface:
(1) Double click on a bus node under the network configuration node in the device tree;

(2) Double click on a device in the network configuration interface.
Devices * 0 X iﬁ Hardu\_'are mqﬁ_guraﬁqq ; E g—; Metwork configuration x|
= ._]] Uintitled 1 > | Refresh Copy Paste Delete Rewvoke Redo Enlarge Reduce 100 - %
=[] Device (¥SLH-30432) |
= % Network configuration
| 48 canopen Frame |
I8 EtherCAT Frame
z w CPU Frame
=-B PLC Logic
= ’E:?- Application
; m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
g% EtherCAT Task
= @ MainTask
& PLC_PRG
- (@ canbus (canbus) ——
= m CANopen_Manager (CANopen_Manager Slave
[ vH5CAN_Slave (VHSCAN_Slave) i
ﬂ] EtherCAT_Master_SoftMotion (EtherCAT Mad
"3 SoftMotion General Axis Pool
2 Local High Speed IO

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 Xl m Hardware configuration X | ﬁ Metwork configuration
= Lintitied: *|: CPUFrame v Refresh Copy Paste Delete Revoke F‘edo Enlarge Reduce 100 v %
= Device (XSLH-30A32)

= ﬁ'ﬂ Metwork configuration

8 caAnGpen Frame
; @ EtherCAT Frame WA
|
=& PLC Logic g
= @ Application
i m Library Manager = = TR

~[E] PLC_PRG (PRG) !
= Task Configuration
g8 EthercAT_Task
= @ MainTask
" 8 PLC_FRG
- m CAMbus (CANbus)
= m CAMopen_Manager {CANopen_Manager,
“[{ VHSCAN_Slave (VHSCAN_Slave)
h m EtherCAT_Master_SoftMation (EtherCAT Ma:
= m Right_Expansion_Module (ExtModuleMaster)
[ WL_K_E32X (RLK-E32X)
[ xL_K_E4AD (XL/KE4AD)
[ %L_K_E4PT3_P_H (XL/K_E4PT3_P_H)
[ ¥L_K_ESAD_V_S (XL/K-ESAD-V-5)
- m Left_Expansion_Module (ExtModuleMasterLe
[ ¥L_NES_ED (0L -NES-ED)

Note:
(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.

Devices v Box || Networkconﬁgurahon @_Dewce m Hardwarecnnﬁguratlun x
=1 Untitied? k=

=- E’j Device {XSLH-30432)
= Metwork configuration
: m CANOpen Frame
i EthercaT Frame Method 1
H @ CPU Frame ED
=2l PLC Logic
= @ Application
S m Library Manager
[E] rc_Pra (pRG)
= @ Task Configuration
58 EthercAT Task
= @ MainTask
: ] PLC PRG
; rﬁ EtherCAT_Master_SoftMotion (EtherCAT Mag |

3. Add module
There are three ways to add IO 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 IO 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 10 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:

=||Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100 - %

CAMOpen
EtherCAT

Method 2
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o gg_ Ne_t_work mﬁﬁéuréﬁon 5 e w ﬂardware configuration X

EtherCAT

4. Drag module

- Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100 - %

~ | | List ofinput and autput modules

10 Module

* LC3-AP-2.1.1

* LC3-AP-3.2.3

|~ Digital Input Module
Digital Outnput Module
Digital I0 Module
Analog Input Module
Analog Output Module
Analog IO Module
Temperature Module
Weighing Module
Spedal Module

P e = e O O O O
P i il o o o

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 XL_E18Y (XINJE_16Y)

=[] ¥IMIE_DS5C1_CoE_Drive_Revs_0 (XINJE-DS5C1

device information output

nformation List

Device name

e slot

[ [xinE Dssci .

Cut
M9 Axis (Axis)
= ﬂi CaNbus (CaNbus) oy
i @ CAMopen_Manager (CAMopen_Manager) B FPaste
"W SoftMotion General Axis Pool » Delete
2 Local High Speed 10 Refactoiing
Properties...
3 Add Object
) Add Folder...
Disable Device
Update Device...
[§ Edit Object
Edit Object With...
Edit |0 mapping
Import mappings from CSV...
Export mappings to C5Y..
Add Xinjie 402 Axis
Add SoftMotion CiAd02 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 S MER, 0BE, 0RHE
&2 -levieER|oorss e otEE | K K
it
—— G2 [ FATE Fr Device. Application
Bk,
O MG E B THEE— A
FRNUEIE - IR, 0 B

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).

N
| master |
7 ET’/ x‘*

|

|

|

|

Y

-~

i, -~ ! .
'H\{ \Ir/,-' =
slavel | kslaveE
& :
", 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.

- e
b h" /
| master | |,\ slave JI
N R g e T i T R A—
g ) - i o
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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.

% Network configuration x“ m I_-I_ardware conﬁgurai_:’on

. Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100 > %

COMI RS 232)

MODBUS Master [] MODBUS Slawve (XINJE) [] MODEUS 5lave (Other) [] Free Lgreemer
COMZ (R5485)
MODBUS Master [] MODBUS 31awve (XINJE) [] MODEUS Slave (Other) [ Free Agreemer
EtherNet
[] MadbusTCF Maszter [ MadbusTCP Slave (XINJE) [[] MadbusTCP Slave (Other)
CANOpen
Cili0pen Master [ CalBus
EthexCAT
Lc3 AP EtherCAT Master
XL_E32V EtherNet/IP
XL_E4PT [] EtherNet/IF Master [] EtherNet/IP Slave
3PH

XL_E4AL.. -m._:mr Hmﬂ:

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:

= |pevice (xs1H-30432)
= 5’,} Metwaork configuration
w CAMOpen Frame
@ EtherCAT Frame
@ CPU Frame
E1 PLC Logic
+ G] EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion)
m CANbus {CAMbus)
ﬂ CAMopen_Manager (CAMopen_Manager)
=[] Modbus_coM (Modbus COM)
; ﬁi Modbus_Master_COM_Port (Modbus Master, COM Part)
= Modbus_com_1 (Modbus COM)
ﬂj Modbus_Master_COM_Port_1 (Modbus Master, COM Port)
A SoftMotion General Axis Pool
"2 Local High Speed IO

i

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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%g Network configuration w Hardware configuration [__ﬁ Modbus_Master COM_Port 7 [} Modbus_coM x._

General Serial Port Configuration
5 =

SerialPort Parameters S e

Baud rate 2600 %2
Status

Parity EVEM b
Information Data hits
COM port The physical connection of the main station is selected as either serial port 0 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:

s % MNetwork configuration | w Hardware configuration : |’__ﬂ Modbus_Master_COM_Port X m Modbus_COM
General Modbus RTU/ASCII ﬁ B “s
ModbusGenericserialMaster IfO AT ety 1) (® RTU () AsCII IHI
Mapping — -
i I
ModbusGenericSerialMaster IEC Respanss timeol (ma) |1IJDI.’J |
Objects Time between frames {ms) |1EJ |
Status

[] Auto-restart communication

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 > 3 x| & Metwork configuration w Hardware configuration ﬁ Modbus_Slave_COM_Port_1 m Modbus_Slave_COM_Port X

=5 Untitled! =T
= Device (XSLH-30432) General Modbus RTU/ASCIT

= % Metwork configuration |
Modbus Slave Channel Slave address [1..247]
{lE cancpen Frame
Response timeout [ms] 1000
w Ehere fo raie Modbus Slave Init

w CPU Frame
+-20 PLC Logic ModbusGenericSerialSlave IEC
+ m EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion) Hiiecy
= [ canbus (CANbus) Status

m CANopen_Manager (CANopen_Manager)
= [ Modbus_com_1 (Modbus com) Information

= [ﬂ Modbus_Master_COM_Port_1 {Modbus Master, COM Port)
ﬂi Modbus_Slave_COM_Port_1 (Modbus Slave, COM Port)
= [ Modbus_COM (Modbus COM)
= LH Modbus_Master_COM_Port (Modbus Master, COM Port)
|ﬁi Modbus_Slave_COM_Port (Modbus Slave, COM Port) I
"2 SoftMotion General Axis Pool
% 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.
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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

Modbus Slave Channel |

Modbus Slave Init

ModbusGenericSerialSlave IEC
Objects

Status

Information

‘ MName AccessType  Trigger  READ Offset  Length  ErrorHandling WRITEOffset  Length  Comment
Madbus Channel X
Channel
Hams
Accesstype  |Read Holding Registers (Function Code 3) v
Trigger |cydic v| Cydetime (ms)
Comment | ‘
READ Register
offset [ox0000 ~]
Length
Error handling  |Keep last value v
VIRITE Register
offset %0000
Length 1
e
Move Up Move Down | 2dd Channel... |\

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

%5 Network configuration

ffp Hardware configuraton | Modbus_Slave_COM_Port_1

[l 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 16#0000

. Modbus Slave Init

| Mapping

Objects

| Status

Information

| ModbusGenericSerialSlave o

ModbusGenericSerialSlave IEC

READ Offset

Length
1

Error 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:

L kst

[ff8  Hardware configuration [ Modbus Slave_coM Port 1 ' [f] Modbus_Slave_COM_Port x|

General
Maodbus Slave Channel

Modbus Slave Init

ModbusGenericSerialslave /0
Mapping

Find Filter Show all = dF Add FB for IO Channel.,. ™= Go to Instance

Variable
Bt

Channel
Channel 0

Address
%IWS52

Mapping Type Unit

ARRAY [0..0] OF WORD

Description

Read Holding Registers

| ModbusGenericSerialSlave IEC
Objects

Status

Information

Reset Mapping

Always updatevariabld

Use parent device setting 2

Configure device information output

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:

Devices R & MWetwork configuration x |ff  Hardware configuration

=0 Untitleds ~||: Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100 - %
= [ Device (X5LH-30432)
=8 Metwork configuration

B i e CoMIL (RS232)
{ ctercaTFrome [] HODETIS Mastex [] MODBUS Slave (XINTE) MODBUS Slave (Other) | []Free Agreement
kB cruFrame COMZ (RS5485)
+ 2 pLcLoge [J HODETS Master [ MODBUS Slave (XINIE) MODBUS Slave (Other) | []Free Agreement
* m EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion)
= [ canbus (CANbuS) EthezNet
 CANopen_Manager (CANopen_Manager) [ ModbusTCF Master [] ModbusTCF Slave (KINJE} []ModbusICP Slave(Other)
=i r:nudhus,cDMg {Modbus COM) Callopen
(i Modbus_serial_Device_1 (Modbus Serial Device) CAllopen Master [ Calffus
= [ Modbus_COM (Modbus COM)
[ Modbus_serial_Device (Modbus Serial Device) EtherCAT

‘& SoftMotion General Axis Pool

EtherCAT Master
2 Local High Speed 10

EtherNet/TP
[] EthexNet/IP Master [] EtherNet/IP Slave

-'“-J:“” u“m

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 * 3 X . % MNetwork configuration w Hardware configuration Gj Modbus_COM_1 X
=5 Untited? |7
= m Device (XSLH-30432) General Serial Port Configuration

= % MNetwork configuration 3 ]

; COM port 2 :
SerialPort Parameters 3
w CANCpen Frame
3 | Baud rate 9600 w
w EtherCAT Frame
Status
il cruFrame Parity v

EVEN
+-E0 PLC Logic Information Data bits
+ m EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion)
= [ canbus (CANbus) Stop bits
ﬂ CAMopen_Manager {CAMopen_Manager)
= ﬂ Modbus_COM_1 (Modbus COM) |
|l Modbus_Serial_Device_1 {Modbus Serial Device)
= [ Modbus_cOM (Madbus COM)
Eﬂ Modbus_Serial_Device (Modbus Serial Device)
% SoftMotion General Axis Pool
"W Local High Speed I0

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:

Devices - 3 ox E—, Network configuration b w Hardware configuration m Modbus_COM_1 m Modbus_Serial Device 1 X
=13 Unstied! b I
= [ Device (#51H-30432) I General F T
= Network configuration | =
m CANOpen Frame . Modbus Serial Device [/O Mapping [ watchdag 500 :
E (E::‘:'::;:amE Modbus Serial Device [EC Objects Holding registers 0 2l () [ writeable
+ |%]1] PLC Logic Status Inputregisters 10 | ey
+ LE EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion)
= [ canbus (CANbus) Information [] Discrete Bit Areas
ﬂ‘i CANopen_Manager (CANopen_Manager) Coils o = (00
= [ Modbus_COM_1 (Madbus COM)
Im Modbus_Serial_Device_1 (Modbus Serial Device) I Discrete Inputs o = | (360x%)

=2l Modbus_COM (Modbus COM)
tﬁ Modbus_Serial_Device (Modbus Serial Device)
2 softMation General Axis Pool StartAddresses
"3 Local High Speed IO

Coils o =
Discreteinputs ] =8
Holding register ] =
Input register ] 5

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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| Devices

General Find Filter Show all ~ &k Add FB for IO Channel... Go to Instance

Modbus Sericl Device [/ Mapping | ""2E1e Mapping  Channel Address  Type Unit  Description
o ] Holding Registers ~ %IWS2  ARRAY [0..9] OF WORD
Madbus Serial Device IEC Objects || * "% InputRegisters  %QW20  ARRAY [0..9] OF WORD

Status

Information

‘ Reset Mapping Alv.-aysupdatevanables Enabled 2 (always in bus cyde task)

i = Creste new varisble % = Mapto existing variable

Bus Cycle Options
Bus cycle task Use parent bus cycle seting

3-2-3. MODBUS RTU (XINJE) 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

v 3 X £ Network configuration X | i Hardware configuration

=[] Device (XSLH-30A32)
= &5 Network configuration

=5 Unbtedi ~||: Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100 - %

COML(R5232)

E :;‘:?;:: Z::: [[] MODBUS Master [[] MODBUS Slave (Other) [[]Free Azreement
i cruFrame COMZ (RS485)
* ) PLC Logic | [] MODBUS Master [] WODBUS Slave (XINJE} [ MODBUS Slavs(Othsr) [ Fres Agrsemsnt
+ [ EtherCAT_Master_SoftMotion (EtherCAT Master SoftiMotior)
= [ caMbus (CANbus) Etherfet
CAMopen Manager (CANopen Manager! [] ModbusTCF Master [] ModbusTCP Slave (XINJE) []ModbusTCP Slave (Other)
I [ Modbus_Serial_Com1 (XINJE Modbus COM) I CAlopen
"& SoftMotion General Axis ool CAllopen Waster O CitiBus
"% Local High Speed 10
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 - I X g Netwc.;l.(conﬁéuratcn w Hard:ware ccn%iguration 7 Lﬁ Moe‘i‘hus_Seria‘l_Cnml x:_.
=5 unbitledt = |
= [{J pevice (¥5LH-30432)
= ﬁ Metwork configuration

I Serial port configurat
Modbus Com Parameter Setting sheladi Ui s

; Modbus COM If0 Mapping Baud rate 19200 ~ Station[1..247] 1 &
b w CANOpen Frame
{8 EthercaT Frame Madbus COM IEC Objects Databits 8 =] Mode: RTU
w CPU Frame
#-8l pLC Logic Status Parity Even w
+ m EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion) || |
= m CANbus {CAMbus) Infarmation Stop bits 1 =

- m CAMopen_Manager (CANopen_Manager)
| [l Modbus_Serial_Com1 (XTNIE Modbus COM) |
‘& SoftMotion General Axis Pool
2 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
Data bits The actual data bits contained in the communication frame, when the mode is selected as RTU
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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: %MW40000-%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:

BE > % x| & FEmEE [ PLCPRG x| 3 Devie
=) mODBUSRTU %
=[] Device (¥5LH-30A32) = 5 =% it Pyt =it E  EE A
= .. £z el
& FEETS L %o — %MBO ARRAY[1..10] OF bool

i crumze =
B E;M{ < # VAR newVarl %eMW40000 ARRAY[1..10] OF WORD
B PLC 1345

= aﬁ Application

ezt

PLC_PRG (PRG)

- @ urms
=8 MairTask
& |pLC_PRG

[ Modbus_serial_Com1 {Macbus M#5)
"% SoftMotion General Axis Pool
a Fitio

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

|BE v~ 7 x| ‘B FEs [ PLCPRG x| ([ Deviee |
-5 o -
=+ (] Device BEEREN OGIR30A52) | | it m I EE sttt s
- S = @ newVar ARRAY [1..10] OF BOOL %ME0
# CPuHAE @ newvar[1] BOOL %MB0
- BlrciEg & newvar[2] BOOL %MB1
= £ Application [T ] @ newvar(3] BOOL %MB2
: m EEEE @ newVar[4] BOOL %:MB3
) pLe_pro pro) @ newVar[s] BOOL %MB4
- 8 rEEE & newvar(s] BOOL %MBS5
=3 g MairTask ® newvarl7] BOOL %MB6
&) PLC_PRG # nevivar(s] BOOL %ME7
[ Modbus_Serial_Com1 (Modbus & newvar(g] = 5, MBS
3% SoftMotion General Axis Pool & nevar10] oor MBS
3 o = @ newvarl ARRAY [1,.10] OF WORD %MW40000
@ newvari[1] WORD 0 %.MB80000
@ newvari[2] WORD 0 %MB80002
@ newvari[3] WORD 0 %MEB0004
@ newvari[4] WORD 0 5%MBB0005
@ newari[5] WORD 0 5% MB80008
@ newvarl[e] WORD 0 %:MBB0010
@ newVari[7] WORD 0 %MBB0012
@ newvari[s] WORD 0 %.MEB0014
@ newvari[s] WORD 0 %MEB80016
@ newVari[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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D BORE
ModbusS3E -
2ns Connection Setup x sP
Modbus COMI/ORLET BHE: 19200 $h2[.247 |1 e e |I| Fils idit Connection Setfp Functions Display
| o [Seril port = DSFEE %™ |- & |0506151
Modbus COMECRS: Higfe: P s st RTU | i 5 A
- . Serial Settings Mbpall

s filglu: I SO Er 0 ID=TF-03 8=

USE Serial Port (COM3) 2 | |- o MTx=0.Em=0:1D=1F = 03 SR = 1000ms
T = = No connection

=8 Bk | - |19200Baud  ~| [ custom Baud Rate ®RrRU Ossc
i Name 00000
|8Databits v 9500 Response Timeout: =
= - - g
?lsmwt o5 T Delay Between Pols 2| 0
= 20 [ms] 3 0
Remote Modbus Server | 4] 0
P Address o Node Name 5 0
192.168.6.6 & 0
Server Port! Connect Timeout; P4 El o
8888 3000 [ms] IPve 8 0

9 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
LA ok | N | F | [

Fle Edit Connection S5etup Functions Display View Window H
DEEE | x|T |2 2|1 |o05061516 17 22 23 |TC

Mbpaoll
Tx=265:Er=12:1D = 1: F = 03: 3R = 1000ms

Read/Write Definition >
Slave ID: | oK I
Function: |03 Read Holding Registers (4) ~ || | cancel

Address mode

@ Dec D Hex

Address: D PLC address = 40001
I 1
Scan Rate: [mS:l wv |
Dizable
[ Read/write Disabled ]
: ReadWrite Once
[ pisable on error | il |
T ey
Py #m & wEE st Mbpoll1
# @ newvar ARRAY [1..10] OF B... %MB0 [Tx=123: Err = 12: 1D = 1: F = 03: SR = 1000ms
= newar] ARDAY [1 10l OF b
& newvarilil o T ey Nome 00000 | 06 (0x06) Write Single Register Signed X
3 0 10
# newVar[2] WORD 20 %ME30002 0] s |1 | ==
# newVari[3] WORD 30 %MB30004 1 20 7
@ newvari[4] WORD 0 %MBB000E 2 3p|| Address: l:l | Cancel
@ nevVarl(s] WORD 40 %MB80008 E Value:
& newVarl[6] WORD ] %MB80010 4 a0 S
& newVari[7] WORD 0 %ME80012 ? —0 Response ok
& newVarl[s] WORD 0 %MES0014 ? 0 [ Close dialog on "Response ok™
# nevivari[s] WORD 1 *%MBBO016 —
# newVar1[10] WORD ] %MEE0018 | 7] 9 Lisiat e
B 0 (®) 0&: Write Single Register
9 0 () 18: Write Multiple Registers
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¢ Read/write coil operation. As shown in the following figure

File Edit Connection Setup Functions Display View Window He
D& x| |=E 2| 0506151617 22 23 |TC §

e

boc] o

Tx =336 Er=12:1D =1: F = 03: SKE. = 1000ms

Read/Write Definition >
Function: |01 Read Coils (0x) ~ - Cancel

Address mode

®Dec  (CiHex

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

Dizable
[ Readvrite Disabled

[]pisable on error

Read/Write Once

View
Rows

@i O Oz D100 CFtto Quantty
T == e e 2
vice. Ap jon.| o

=t Eoil] & HEE il il
= @ newVar ARRAY [1..10] OF B... %MB0 Tx=31:Er=0:1D=1:F =01: SR = 1000ms
@ newVar[1] BOOL 4 %MBD
® newvarlzl BOOL %M1 | LT 00000 | 5 (1,05) Write Single Coil x
& newVar[3] BOOL %MEB2 Lt}
& newVar[4] BOOL M3 1 of| Sever: [@ | | send |
@ newvar[5] BOOL %eME4 i 0 Address: |:| T s
& newvar[g] BOOL %MBS A 1 ) o
= Value
; 5
& newvar[7] BOOL #MBE 4 0 ®on  off
§ newVar[8] BOOL %MBT ==
5 1 Result
@ newvar[9] BOOL “%MB8 : .
R k
@ newVar[10] BOOL °LMBS i) esponse o
* @ newVarl ARRAY [1..10] OF ... SLMW40000 1 0 ["]Close dialog on "Response ok’
8 0
— Use Function
Ed O}l ®os: write Single Cai
() 15: Write Muttiple 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

<
«

\j

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:

¢ 1 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
Al A AL
+0 4 A 4 B 4 N
| I | | | | ! I | | | | I | | | ! I | | | ! I -
| I T | [ | I I I [ I T I I [ I T I I [ T [ I I [ I I =
I i I | I I
I I I — I
— > -~ | 3.5 characters ! !
. | , ' ————>
Atleast 3.5 characters At least 3.5 characters """ 4.5 characters !
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Received characters
/Flag=frame abnormal

Comment:
Frame normal: processing frames

?rame abnormal: delete the entire Comment:
oy rame oy Frame control (CRC, parity, sub
initial state \/ initial state address)

Received characters 13.5 timeout

/Initialize, start t3.5 1.5 timeout

13.5 timeout

A Received first character

free . /nitialize, start t1.5, 13.5 . Received characters
(Ready to receive or J > receive

/Initialize, start t1.5, t3.5

send)
A
request to send 13.5 timeout
\ Legend:
' »
Send Characters t1.5, 13.5: timer
Ifitis the last t1.5:1.5 character time
send [ s 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 2

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 Pty Enter
code code

Character ":" (colon) | 2bytes | 2bytes | 0to2%*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 Ch aracters
Receive /Put the received

Send “LF” Ready to send or receive

character count into
the receive buffer

request to send

Receive "CR"
character

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

Receive the ":" character
/Clear receive buffer

Waiting for "frame end"

Note

Frame normal

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

ASCII transmission mode state diagram

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

¢ Eachtime 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.

3-2-5. Application
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 in XS Studio software. As shown in

the following figure

COM Parameter Setting

; Serial port configuration Free protocol configuration

FreeProtocol I/0 Mapping
coMPort |1 5 i

FreeProtocol IEC Objects Maximum send length |26 =
Baud rate 9600 | Time out{ms) 3 |

Sl=ne Maximum receive length 256 =
Data bits 3 | [] startChar | 0% 0 &

Information
Parity Even w []EndChar | 0X0O 2 MNote: Thereceive/send length isin bytes
Stop bits 1 : Bufferbits |8 e
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2. Establish connection with PLC, log in and run. As shown in the following figure:

& - 13X 7/% FURéAz5 [ [f] Deviee '[f] FREE_PROTOCOL_COM1 x|
= 3 Rofmpi - -
=20 IE—— - s0mEE BEmNEE
T3
- B PEEE FreeProtocol JORAT
R coutize 1 commn ! < 5 g
= Bl picizig FreeProtocol ECRISR ] i BrEbiE [256 )
--1£} Application [Z4T1 1 G EHE 9600 R (ms) 2 = . ;
i) ==8s 2% . : A . B BAEERE 256 z
e e s ’mﬁf% 8 3 f2aE | xo -
- # irpmE et (iR gwE [0 s SRR AR R
=3 g8 mairTask e N - = »
o B Eitf : T EofiE 8
([ FrEE_PROTOCOL_COM! (Free Protoco)
'3 Softiotion General Axis Pool
<% o

3. Set communication parameters for the touch screen.
Build a new project in Touchwin pro software, set as the following figure. The serial port information here needs
to be consistent with XS Studio, otherwise correct data exchange cannot be performed.

:
| COM1 | Free Protocol o Communication settings e X
comz | Free format Basic info
MNet1 Device

‘ Free format |

Device ‘Free P |
Serial port info
Interfac RE222 )
Baud gg00 v Data bit |8 v_.
Parity [Even v Stop bit |1 v

> Timeout and packaging parameters
ew device :

Max read o = Max write lo =

Local Device Local Device

OK

Help

E| Previous | Ok |
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I COomM1 | | Free Protocol ¥ |
£om2 | Free format I
MNetl

MNo. | Dlevice name | Device type | Port |Porlt_|,rpe| Comm protocol | Station

0 Local Device

Free format

Local Device |

Free format

9600,8,Even,1

Previous | [ ok | | cancel Help
4. Add components on the screen, as below:
data send to the
serial port
| mpEesnwE
’ . - . -~ : BIEisR
aco] 960 [E00] ©000] E000] 000 1G00] Pa0o] #0FE

® e

§oa0000q)
T EOekeaEe  data received from the serial port
19000 o0} 00 9500 o] 0] o] g ;

58




5. Establish a C function block to receive or send data. As shown in the following figure:
C function of sending data:

o EgThEss:
A B Y B B
HE BE IO B8 8R
A EEEEE
B ot
0B Fori
] Funch

€] Funcl

C function of receiving data:

m e o FH d = =
i BE = &F =NER IF NEEE
H J.' ................................................. "
Hame Funcl.c
3 Zuthor
4 Date 2023/8/26
5 Descript:
& R

#include "macro.h"”
#define _ SYS_DEFINE _

__MATN ()

1w | EESEE |
H char cmd[8] = {0};
cmd[0] = 0x01;
camd[1] = 0x01;
cmd[2] = 0x00;
cmd[3] = 0x00;
cmd[4] = 0x00;
cmd[5] = 0x01:
cmd[6] = Oxfd;
cmd [7] = Oxca:
int datalen = 0;
Read (_T("ZMi{Z#&"), 0, TP_PSW, DT _Word, 200, O, &datalen);
Reads (_T("Z#11#F&"), 0, TP_PSW, DT Word, 100, O, 6, cmd):

2 int ret = COMSend( T("SH#Z"), cmd, datalen);
26
o

ol FEETTEEE

DR YRMDE « ¢ F 4« & =

FE B = o= R

&) Funci

Bl B =M BT SHES G BiEER

SRR R R R R R A AR AR A A AR R AR AR AR AR A AR A AR A AR AR AR R AR AR AR AR

o Hame : Funcl.c

3 : Iuthor

4 Date 1 2023/8/26

5 Descript:

e D AR AR R AR AR A A AR AA R AR AR AR AR A AR A R A AR AR AR R AR AR A AR AR /

7 | $include "macro.h”
#define _ SYS DEFINE _

_ MATN ()

e I

char buf[100] = {0};

int ret = COMReceive| T("E H#&="), buf, 100, looo, 10):
if(ret >0)

{

Write [ T("ZEHEE™), o, TP_PSW, DT DWord, 700, O, ret);:
Writes( T("Z=H#¥E & ), 0, TP_PSW, DT Word, 500, O, ret/2 + 1 , buf);
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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:
@*fﬁ W B B B B E N o

Wé =X % RSN | B R ERAE || SRRE BER. EoRE BEDR oBOR | ERYER

100001]5E1 |

- = | 7 T+ |+ ) = O | o J

2 ' R R PR o RN FRR R o EE RN ERR RS SRR AR

EAOES x

E—_ BER0S EROS EESR
= i g 3= L ERMAETRE
= e e e i riEE

- - o o )
E -rlﬂ;‘é i) o £ i

i ooanong
£ TR =~

; btk b o b L SRR

5 e

Touch Win Pro — X

ZhrnaEMEE

L
Iy s o e i e i

MEOER IR

actual serial port connected to the PLC device. COMG6 refers to the virtual USB serial

m As shown in the above figure, the COM1 port in the configuration result module is the
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 screen

Enter a custom preset value in the "Send Data Cache" channel and set "% QWO0" Send Data Length; If not set,
data cannot be sent after writing. As shown in the following figure:
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=it B8 SRFE ~ dp HIOBEENIFE... ' H3=6 J

== Be S st s =ME  BEE #7  mt AL
"y send data size %Qui0 WIORD [ I3
=" send data buffer WQWL  ARRAY [0..255] OF WORD e -
"% send data buffer[0] %QW 1 WORD 0 o
] send data buffer[1] %QW2. WORD 0 1
il send data buffer[2] %QW3 WORD 0 12
" send data buffer[3] wQwe WORD 0 13
"% send data buffer[4] %QWS WORD 0 14 ERFERIRE
[N send data buffer 5] %Quis WCRD 0 15 - - - - - - - - - [EEsie =5 re=1
" ‘send data buffer (6] %QWT WORD ] BT
g send data buffer(7] %QWS WORD L] =23
% send data buffer 5] %OWY WORD 0 -
i ] send data buffer[5] %QW10 WORD 0 ____
'] send data buffer[10] %QW11 WORD 0
il send data buffer[11] HQW12 WORD 0 _
'] send data buffer[12] %QU13 WORD 0
T send data buffer[13] %QW 14 WORD 0 i
"® send data buffer(14] %QW1S  WORD 0 MO RIS
[ send data buffer[15] %OWIS  WORD 0 - - - - - - - - -
"% send data buffer(16] %QWi7  WORD 0
T8 send data buffer17] %QWIS  WORD o -
" send data buffer[18] %QW19 WORD 0
"® send data buffer[19] %QU20 WORD 0
" send data buffer[20] BQW21 WORD 0
T send data buffer[21] %QW22 WORD 0
" send data buffer[22] %QW23 WORD 0

After the transmission is completed, the data in the "% 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:

E o - ik siomsmre | W Touch Win Fro - %
== wey  EE st =
] send data size QWO WORD 0
=-"e send data buffer %Qui1 ARRAY [0..255] OF WORD

" send data buffer[0] QW1 WORD 10 SN .9
Fp send data buffer[1] QW2 WORD 11 §%§§£¥;§

£ Sane) s wm = 50 it
" send data buffer[3] %W 4 WORD 13
L send data buffer[4] WS WORD 14 7~
"9 send data buffer[5] QS WORD 15 @ ____ -
] send data buffer[6] BQWT WORD 0

" send data buffer[7] w*Qws WoRD 0 _
"9 send data buffer[8] %QWi9 WORD 0
') send data buffer[3] W 10 WORD )

" send data buffer[10] %QW1L  WORD 0 MEOREIEE
" send data buffer[11] HQW12 WORD 0
" send data buffer[17] %OW13 WORD 0 - - - - -
"% send data buffer[13] %QW14  WORD 0
"9 send data buffer[14] WQW 15 WORD 0 -

" send data buffer[15] WIS WORD 0
"9 send data buffer(16] %QW17  WORD 0
Fp send data buffer[17] W1 WORD 0

" send data buffer([18] %QW19  WORD [l

After XS Studio sending 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.

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 sending data to XS Studio

[ = rm— - 4 miomEEmre, | B Touch Win Pro = X
(== Ba  EE st sz
*» actualreceive datasize  %IW1 WORD 10
=% receive data Sl 2 ARRAY [0..255] OF WORD

“» receive data[0] %IW2 ORD 17 HaEeE
5 ecsive data[1] SEIW3 WORD 0 ﬁ%ﬂ;
*» receive data[2] %IWg WORD 34 I - - - - -h - - By
k] receive data[3] %IWS WORD 0
* eceive datafd] %IWG WORD 51 7~ -

o receive datals] W7 WORD 0 @ ____
b receive datafel IWE WORD 68
* receive data[7] IS WORD 0 _
*» receive datafs] %IW 10 WORD 85
# receve datafal 6IW 11 WORD 0
* receive data[10] el 12 WORD 0 MEERRIREE

M receive data[11] %I 13 WORD [} -
« b o e 3 [B0a] @] [fee] [0 [0 [o] (o] (0]
“» receive data[13] %IW15 WORD 0
* receive data[14] %W 16 WORD 0 -

4 ceiv %W 17 WORD 0
“» v 1 %IW 18 WORD 0
*» 1019 WORD 0
*» %I 20 WORD 0
£ outwi21 wORN n T L

At this point, the actual received data length is % IW1=10, and the received data is cached in % IW2-% IW11.
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®  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".

®  When the length of data sent by the main station exceeds the set maximum receive
length of 256 bytes, it is written as 256.

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.

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 - 3 x
=5 Untited |

=[] Device (XSLH-30A32]
= 85 Network configuration
+1F caNOpen Frame

2 Metwork configuration ({8 Hardware configuration | ] FREE_PROTOCOL_COMI

- %

Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100

COM1(R5232)

@ cthercarFrame [] MODETS Mastex [] MODBUS Slave (XINJE) [ MODEUS Slave (Other) Free Agreement
i cPUFrame COMZ (R5485)
*+ 8l pLCLogic [] #ODEUS Master [] MODBUS Slave (XINJE)  [] MODBUS Slave(Other) [ Free Agreement

-] EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion)
= [ canbus (CANbus)

- [f] canopen Manager (CANopen Manager)
| [ FreE_PROTOCOL_COM1 (Free Protocol coM) |

"3 SoftMotion General Axis Pool

" Local High Speed 10

EtherNet

[1 ModbusTCF Master [ ModbusICP Slave (KINJE) [ ModbusICP Slave (Other)

CiNOpen
CAllOpen Master

[] CANBus

EthezCAT
EtherCAT Master

EtherNet/IP
[] EtherlNet/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 * 3 X

=) ntited1
=) Device (XSLH-30A32)
= 8 Network configuration
“ CPU Frame
=B pLC Logic
= £} application
i) Library Manager

F

‘B Network configuration

i COM Parameter Setting
FreeProtocal If0 Mapping
FreeProtocol IEC Objects

Status

[ FREE_PROTOCOL COM1 X

Serial port configuration
comport |1

Baud rate 19200

Time out{ms) |3 <

Free protocol configuration

Maximum send length 256

Maximum receive length 256

PLC_PRG (PRG) Databits 8 [ StartChar m
= Task Configuration Information
= @ MainTask Parity Even v [JEndChar | 0X0 & Mote: Thereceive/send length isin bytes
) pLc_Pro ;
Stop bits 1 Bufferbits |8 .

[ FREE_PROTOCOL COM1 (Free Protocol COM)
3 SoftMotion General Axis Pool
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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,
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

FreeProtocol If0 Mapping

FreeProtocol IEC Objects
Status

Information

Find Filter Show all ~ ok Add FB for 10 Channel... = Go to Instance
Variable Mapping  Channel Address Type Unit Description
: " send data size SRQW0 WORD send data size
- "y send data buffer QW1 ARRAY [0..255] OF WORD Send data cache
k actual send data size %IW0 WORD actual send data size
H actual receive data size YeIW1 WORD actual receive data size
EE ] receive data BRIV 2 ARRAY [0.,255] OF WORD Receive data cache

Note: The free protocol I/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.
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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

Serial port configuration Free protocol configuration
FreeProtocol I/0 Mapping
COMPort |1 = s
FreeProtocol IEC Objects Maximum send length 236 s
Baud rate 9500 ~ | Time out{ms) |3 =

Status Maximum receive length 256

e

wstns § ] Diswecier [50
Parity ] Endchar Note: Thereceivefsend length isin bytes

Stop bits 1 % Buffer bits 3 w

Information

2. Establish connection with PLC, log in and run. As shown in the following figure:

BE > B X | E FIEEE | [ Device ' [J] FREE_PROTOCOL COM1 X '
=g #ogmie 5
=[] Device [EEHERT] (¥SLH-30432) BmthiERE .
- B RS FreeProtocol VORRLEF HHAE EEL
i oz coMiEn 1 > "
=2l pLc 3=t FreeProtocol ECR1% BAERE 256 =
=1} Application =111 v BHE 9600 iR (ms) |2 = }
i =i & i i e BrempE :
[5] rLc_Pra (PRG) - ARl E = 4aiF | 0x0 -
e st G A CU Sl SRR
= 2 MairTask . - s »
& pLc_PRG it : S| EhuE s
[ FREE_PROTOCOL_COM1 (Free Protoc
‘2 SoftMotion General Axis Pool
3 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:
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1
COM1
| ‘ i, Communication settings X
COmM2
‘ Pacebree Essential information
Net0

Bewce |User Free |

Equipm |User Free |

Serial communication information
Interfac

| RS232 v |

Baud |9&m v‘ Data bit ia

R
Check |parity check Stopbit [1 |
i [ BT

MNo. Dlevice name | Delay time |:| Interval time |:|

Maximum [ :_.}j| Maximum o l}j'
xd| ]

Aduanced |__Conﬁrm

| Frevious | | Ok | | Cancel Help
Systemn settings X |
Parameter Monitor Interaction User permi  Clock Device Printer Project
o
com1 | Free Protocol v
com2 | User Free |
Net0

. . Fort Communi cation Station
Ho. | Dlevice name | Equipment type T Fort type S e
0 | 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:
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LE

THEOEBRNMIE  data received from serial port

data quantity send to
serial port device, unit in
st1 | hyte
EhEEn sl
BUSERE
BFH

send

recene

5. Establish a C function block to receive or send data. As shown in the following figure:

L

N R R P TR

M arm= i Puncl.c
Author =
Date= i 20Z3SE8/26

Deacript:

finclude "macro.bB®
#define E¥S DEFINE

send data
cad[0] = Qwdl;:
emd[l] = ORQL:
cmd[2] = Oxbd;
omd[3] = Qx0O:
cmdf4] = Owdd;
emd[S] = QxDl;

emd[E8] = Oxfd;

e=d[7] = Qmca;

int dacalen = 0;

Read{ T("FiEiF&E=), 0, TP PN,

TR

BT Word, 240, &, cdacaleni:

Midﬂ[_T:"ﬁn.;c.:'s_%"l. 0, TP_F3W, DT _Word, 100, 0, &, cmd):

int ret = COMSend( T(~H@ETE"),
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cmd, datalen);:




o EEies

B ¥ [ B % - E 3 P =
ﬂ EFF B WM Mk B EW RN RS EOES IR DeIR
J—— _...........:.......................................
= T Ruthor 3
- B W Dacs H
) Funcd PO . /

£ m $include "macro.h”

#define _ 5¥S _DEFINE
__MATH_ ()

L] .
[ #ums | recemve data
char buffldd] = {0}:
int ret = CoMBeceive( T(°B®EES=), buf, 100, 1000, 10);
1f (et >0}
I

F&=), 0, TP_PSW, DT_DWord, TO0, 0, zes):

Write( Ti*3
r &=, ©, TP P3N, DT Word, 500, 0, tet/2 + 1 , buf):

Writes([ T("

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:
M admE|s B & e B B B B

B || ER OTE| TSN S fE EeRE | SEEE £ZR) EARE EffcE 28Nk | BERYET

[00001 1M1 |

BTl &S TIPS GE S HESST S {

: I B o N R R R PR RS FE TR FERE R o
EBROES X

=4 wEElsS 0s WELSR

g [ o> e soane som s g RS L

= Eﬁiﬁu%ﬂuﬁ

: [ | ““ﬂ“““ - ﬂi{_ﬂq??ﬁ

& -"M%Di&i&ﬂaﬁﬁﬁ s :

; -
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Touch Win Pro

MR Ol RIRIE0RE

ERRRELRE
P
==liyg=aas)

Note: As shown in the above figure, the COM1 port in the configuration result module is the actual serial port
connected to the PLC device. COMG6 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:

=227 TiE BTEE - & BIOEEEWB... '~ S2=H )
ETY we  Ed smh =8 swil meE #x o omx Ao o /R
o send data size QWO WORD. g 3
=y send data buffer %QWI  ARRAY [0..255) OF WORD e
] send data buffer[0] %QW1 WORD 0 10
"9 send data buffer[1] %QW2 WORD 0 1
-"# send data buffer[2] %QW3 WORD 0 12
Fp send dats buffer[3] %QW4 WORD ) 13
] send data buffer[4] %QWS WORD 0 14
" send data buffer[5] %QWE WORD 0 15 - - - - - - - -
" send data burer(e] %QUi7 VIORD 7
Fp send dats buffer[7] %QWa WORD 0 ==
" send data buffer[8] %Qwa WORD 0
- send data buffer[5] %QW10 WORD 0 ____
" send data buffer [10] %QWIL  WORD [
Fp send data buffer[11] %QW12 WORD 0 _
] send data buffer[12] QW13 WORD 0
& send data buffer[13] %QW14  WORD 0
"8 send data buffer[14] %QWIS  WORD [ PR et
"9 send data buffer[15] %QW1E WORD 0 - - - - - - - -
" send data buffer[16] %QW17 WORD 0
- send data buffer[17] %Qw1s WORD 0
-"# send data buffer [18] %OWIS  WORD [}
'] send data buffer[19] %QW20 WORD 0
] send data buffer[20] QW21 WORD 0
L send data buffer[21] %QW22 WORD 0
" send data buffer[22] %QW23  WORD 0

ERARORE
o s

BAfTS

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:
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=3 - & Touch Win Pro - x

+ o SBIOEEEFE.
i B EE tst =
"9 send data size %QWO WORD 0
="g send data buffer %HQWL ARRAY [0..255] OF WORD
" send data buffer[0] %QW1 WORD 1 N i,
" send data buffer[1] %QW2 WORD 1 §m§
" st |om [ = i o e o o o | Rowiin
] send data buffer[3] %QW4 WORD 13 Sl
] send data buffer[4] %QWS WORD 14 p -
"% send data buffer[s] %QWE WORD 15 @ __m_
] send data buffer[g] %WQWT WORD 0 s
5 send data buffer (7] HQWS WORD 0 _
] send data buffer[8] %QWI WORD 0
] send data buffer[5] %QW10 WORD 0
" send data buffer[10] %QW11 WORD 1 MW RRETR
" send data buffer[11] %QW12  WORD 0 '-
“ S e o : | o] [@6c] [0 [o] (o] (o] (o] (o]
" send data buffer[13] %QW4  WORD 0
- send data buffer[14] %QWIS  WORD 0 -

i send data buffer[15] %W 1S WORD (]
" send data buffer[16] %QW17  WORD 0
] send data buffer[17] %OW13 WORD o
b send data buffer[13] %QWID  WORD 0

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

£ e e Touch Win Pro - X
= o STRE - 4 omeanre.| H
== wet  EE ik
*» | actuai receive data size ozt bl
= %IW2. AF [
B W2 v 17 e M=
» LI L IEUENE
B SIWS WORD 0
b %IWS WORD. 51 y
= IWE WORD [ —
b IV WORD 0 _
» %IW10 WCRD 85
i %IW11 WORD 0
% T s MermiREe
B %IW13 WORD 0 -
4 %IW15 WORD o
» %IW16 WORD 0
» SRIVI17 WCRD 0
i %IW18 WORD [
R4 %IW19 WCRD 0
4 %IW20 WORD 0
B e oLzt wown n TTF -

At this point, the actual received data length is % IW1=10, and the received data is cached in % IW2-% IW11.
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".

(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.
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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.

& Network oonﬁjuratinn b 4 || List of network connected devices
Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100 - % 7 CANOPEN
? ETHERCAT
& * ETHERNET
COM1(RS232) 7 ETHERNETIP
[] MODBUS Master [] MoDEUS Slave (XINJE) [] MODEUS 51: 7 Serial Port
COM2 (R5485)
[] MODEUS Master [] MODBUS Slawe (XINJE) [] MODBUS 51:
Etherlet
ModbusTCP Master [] ModbusTCP Slave (XINJTE) [] ModbusICF
CANOpen
[] Cilidpen Master [] CalBus
EtherCAT

[ EtherCAT Maszter

EtherlNet/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:
=5l Untitled1
=[] Device (xsLH-30432)
= ﬂ; Metwork configuration
m CPU Frame
=B pLE Logic
=1} Application
ﬁﬂ Library Manager
[£] PLC_PRG (PRE)
= @ Task Configuration
=58 MainTask
& pLC_PRG
[f] FREE_PROTOCOL_COM1 (Free Protocal COM)
e ﬂi Ethernet (Ethernet)
= Eﬂ Modbus_TCP_Master (Modbus TCP Master)
ﬂ] Modbus_TCP_Slave (Modbus TCP Slave)
E'j Modbus_TCP_Slave_1 (Modbus TCP Slave)
Iiﬁ Modbus_TCP_Slave_2 (Modbus TCP Slave)
2 SoftMotion General Axis Pool
2 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:
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B > & oX| B EEES m Ethernet X m Device | @ Modbus_TCP_Master
=g Awls = i
3 oevm ) Osurns) - e ——]
- B REEAT + ‘
B P 192 . 168 . 0 . 1
F cunz I
- Bl pic B e FREHEE 255 . 255 .255 . O
=} Application ; i BijcatawaflE | 0 . 0 0 0
Ethernet Device/ORLAT
sy s 5
Ea?é% _ e — 4 "
1 PLC_PRG (PRG) Ethemnet DeviceEGHE
= HREE | #0
=& Einﬁsk == ECIE
PLC_PRG [ Lo 127.0.0.1
—|ﬂi Ethernet (Ethernet) I ethD | 8
=t Modbus_TCP_Master (Modbus TCP Master) et}\l 192 TP
(2 Modbus_TCP_Slave (Modbus TCP Slave)
"3 SoftMotion General Axis Pool
a Fito
IrifhE 192 . 168 . & &
FRHES 255 . 255 . 265 . O
i) Gatewayf % 192 . 168 . & 1
e i
B
Devices > 0 X | g, 'I';J-étwor'k-mﬁﬁguraﬁon Eﬂ Ethernet X
=i Untitied] T
oo . ~ General
@ g\ﬂo& [)(SL: 30:32) ~ Network interface |eﬁ10|
=@ Metwork configuration
{ cruFrame Log IP address 192 . 168 . 6 6
=20 ;!;\CLogm Fetrs Subnet mask 255 . 255 . 255 0
=1} Application
bt i Default gateway | 192 . 168 . & . 1

m Library Manager
[5] PLc_PrG (PRG)
=i @ Task Configuration
= @ MainTask
& pLC_PRG
[} FREE_PROTOCOL_COM1 (Free Protocol COM)
= ﬂj Ethernet (Ethernet)
= ﬂ'j Modbus_TCP_Master (Modbus TCP Master)
ﬂj Modbus_TCP_Slave (Modbus TCP Slave)
ﬂj Modbus_TCP_Slave_1 {(Modbus TCP Slave)
ﬂi Modbus_TCP_Slave_2 (Modbus TCP Slave)
2 SoftMotion General Axis Pool
2 Local High Speed 10

Information

Double click on MODBUS_TCP_Slave(MODBUS TCP

configure slave information, as shown in the figure:
I General

l

Modbus Slave Init

Devices
=B Unbtled]
=] Device (5LH-30432)
= Sg Network configuration
@ CPU Frame
=B PLC Logic
= @ Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=-§% MainTask
] PLC_PRG
i m FREE_PROTOCOL_COM1 {Free Protocol COM)
= E’j Ethernet (Ethernet)
= m Modbus_TCP_Master (Modbus TCF Master)
: ﬂj Modbus_TCP_Slave (Modbus TCP Slave) I
= Modbus_TCP_Slave_1 (Modbus TCP Slave)

+ o X

-

Modbus Slave Channel

Status

Information

3-4-2. MODBUS TCP slave station configuration

Network mﬁﬁguraﬁon

Ethernet Device If0 Mapping

|:| Adjust operating system settings

Ethernet Device IEC Objects

Slave) node opens the configuration interface to

ﬂi Ethernet m Modbus_TCP_Slave X
Modbus TCP
Slave IP address 192 . 168 . 0 . 1
Response timeout {ms)
Port 02

ModbusTCPSlave Parameters

ModbusTCPSlave IEC Objects

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:
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Devices > 0 X

= 15 Untited1 -

=[] Device (X5.H-30432)
= & Network configuration
w CPU Frame
=[50 PLC Logic
=i} Application
m Library Manager
; PLC_PRG (PRG)
= @ Task Configuration
= g8 MainTask
&) pLc_PrG

=[] Ethernet (Fthernet)
Eﬂ ModbusTCP_Slave_Device {ModbusTCP Slave Device) I

& SoftMotion General Axis Pool
2 Local High Speed 10

I Network configuration X

Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100

- %

COML(R5232)
[[] MODBUS Master

COMZ (R5485)
[] MODEUS Master

EtherNet
[[] ModbusTCP Master

CANOpen
[] CiNOpen Master

EtherCAT
[]EtherCAT Master

EtherNet/IP
[] EtherNet/IP Master

[[] MODEUS S1lave (XINJE} [] MODEUS Slave (Other)

[] MODEUS Slave (XINJE} [ MODEUS Slave (Other)

[] ModbusTCP S1awe (KINJE} | ] ModbusTCE $lawve (Other)

[ CANBus

[ EtherNet/IP Slave

L

L

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 > & x| & Network mnﬁ“gurat‘]‘nn ’ m ModbusTCP_Slave_Device X
=) UnsitledT b
= General Configured Parameters
= [l Device (¥5LH-30832)
= % Metwork configuration et [[] watchdog 500 s (ms)
erial Gatewa
m CPU Frame & Slave port 502 4| [] Bind to Adapter
=-El PLC Logic modb_us TCP Slave Device [/O Holding Registers 10 H| (%) []writeable
=} Application 2ppIng :
i) Library Manager Modbus TCP Slave Device [EC InputRegisters 10 & (%QwW)
Objects
i PLC_PRG (FRG) [] Discrete Bit Areas
= Task Configuration Status Coil 0 3
oils ( o
=g MairTask =] (%)
@ PLC_PRG Information Discrete Inputs 0 3| (%e0X)
E Eﬁ Ethernet (Ethernet)
|2 ModbusTCP_Slave_Device (ModbusTCP Slave Device) |
"% SoftMotion General Axis Pool
2 Local High Speed 10
Data Model
StartAddresses
Coils a =
Discrete inputs a =
Holding register a =
Input register a =

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
=5 Untitled ||
=[] Device (¥5LH-30432)
= -#3 Network configuration
w CPU Frame
=& PLC Logic
= f‘,‘ Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= @ MairTask
&) pLC_PRG
E m Ethernet (Ethernet)
I Eﬂ Modbus_TCP (Modbus TCP) I
"2 SoftMotion General Asxis Pool
2 Local High Speed IO

Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100

&) Network configuration x

COML(RS232)
[] MODEUS Master

COMZ (R54B5]
[] MODBUS Master

EtherNet

[] MDEUS S1ave (XINJE)

[] MDEUS Slave (XINJE)

[] MODEUS Slave(Other)

[] MODEUS Slave(Other)

[] MadbusTCP Master

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

CANOpen
[ Calopen Master

EtherCaT
[1 EtherCAT Master

EtherNet /TP
[] EtherNet/IP Master

[] CaNBus

[] EtherNet/IP Slave

[F:

F:

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:
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Devices » 0 X || g; Network configuration ~'[{] Modbus_TCP x
=i Untitled hd
= m Device ({SLH-30432) ModbusTCP Parameters
= Network configuration [ @ Port UINT 502 502 Modbusz Slave Port
ModbusTCP I/0 Mapping
w CPU Frame
=810 pLC Logic
= f:: Application
m Library Manager S ki
- [E] PLC_PRG {PRG)
= @ Task Configuration Information
= @ MainTask
& FLC_PRG
| Eihernet{Eihern_et}
; r% Modbus_TCP (Modbus TCP)I
2 SoftMation General Axis Poal
% Local High Speed 10

ModbusTCP IEC Objects

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, 0x10) have read-write addresses
of %MW40000-%MW105534.
(3) The power-off retention properties supported by different firmware versions and different Modbus TCP
(XINJE) 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 .
VI1.1.0 power-off ) not maintenance
. not maintenance
maintenance
M area fixed M-zone can be
) ) M area fixed power-off
V2.2.0 power-off equipped with )
. . maintenance
maintenance 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:
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BE > B X|| B FEES  [[{ MeduTe [ PCPRG x|
=G g2 4 1  PROGRAM PLC PRG
=[] Device (XSLH-30432) 2 £ VAR
-8 RIEAS 3 mtcpR AT %MBO : ARRAY[1..10] OF BOOL;
R crumze 4 mtcpC AT %MW40000 : ARRAY[1..10] OF WORDj;
= B0 pLciZE 5 | END VAR
- =3 Application =
D BaEs
; PLC_PRG (PRG)
- B remE
= @ MainTask
-] PLC_PRG

’ m Modbus_TCP (Modbus TCP)
b "2 SoftMotion General Axis Pool

2 o

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

L] v B X B REES ([ vodusTP | [f Devie J[E] PLCPRG x|
=g AmEz Bdl Device Application.PLC_PRG
=7 (0l Deviee RIS (4SLH-30432) At wm & #EE e P
'{ﬁ PIEERTS = & mtcpR ARRAY [1.,10] OF B... %MBD
e oz # mtcpR[1] BOOL “%MB0
‘:'@}] PLCiEHE % mtcprIZ] BOOL MBL
_'@f Application [{T] % mtcpRI3] BOOL %MB2
: i) sees @ mtcpRI4] BOOL %ME3
S B PRa (PG & mtcpR[5] BOOL 3LMB4
- HEEE # mtcpr[6] BooL MBS
i & mainTask & mtcpRI7] BOOL %MB6
: ~ 4] pLc_PRG & mtcpR[8] BOOL %MB7
b g m Modbus_TCP {Modbus TCP) & mtcpRI9] BOOL 54 MB8
) “ " SoftMotion General Axis Poal & mtepR[10] SO0 MBS
s o = @ mtepC ARRAY [1..10] OF ... %MW40000
# mtcpCl1] WORD 0 %MEB80000
& mtcpCl2] WORD 0 %MB&0002
# mtcpCl3] WORD 0 %MBB0004
@ mtcpCl4] WORD 0 %MBa0006
@ mtcpC[s] WORD 0 %MB30008
# mtcpcle] WORD 0 %MB80010
& mtepCl7] WORD 0 %MBE0012
# mtcpcla] WORD 0 %MBE0014
@ mtcpC[9] WORD 0 %MB30016
& mtcpCl10] WORD 0 %MEB30018

(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
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figure:
ModhusTCRES B i M
]
ModbusTCPYORE 25 ESid] HEiE WEE 0 E  WME 2R & #} Modbus Poll - Mbpoll
1 @ Port  LINT 8888 5883 502 Modbus i L] File Edit Connection Setup Functions Display View Window Help
MadbleORECr 'DEHES|%|™| &/ |0506151617 22 23| TC &L [B| 7 2|
s
=8 Tx=6:Er=2:1D=1:F =03 SR = 1000ms
- No connection
H o 00000 | Cennection Setup X
0 8|  connection
1 0 |Modbus TCP/IP v
3 F Cancel
| serial settngs
2 O | |[sasaapaticons Mode
4 0 c
1 [Se00Baud Custom Baud Rate R EeH
5 )
6 of lepatbis 9600 Response Tmeout
[ms]
7 0| ' |EvenParity
8 o | el Delay Between Polls
9 0 [ms]
Remote Modbus Server
1P Address or Node Name
[192.168.6.6 ~]
Server Port: Connect Timeout: (Gl




(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 bus Poll - Mbpoll

File Edit Connection Setup Functions Display View Window Help
DEES|%|™ |5 &/ |0506151617 22 23|Tc ol [BR| B W2
Mbpolli | Read/Write Definition X

Mx=20Er=21D=1:F =03 5R| slaven: II'
Namel T Function: |03 Read Holding Registers (4x) v: it |

i

0 . e
1 @ Dec O Hex
1 0
2 || Address: D PLC address = 40001
4 0| -
B | Scan Rate: -Im [ms] Apply
5 0 L
— || Disable
6 0
| || [JRead/write Disabled 2 :
7| 9| [ bisable on errar ot G
8 0
— 1| View
i 0] Rows
@i 2 Oso Oioo (CFit to Quantity
[ Hide Name Columns [JPLC Addresses (Base 1)
[ Address in Cell []Enron/Dariel Mode
Request
& Mbpell
Tx=99:Err=2:1D =1: F =03: SR = 1000ms
=& ESid) = H#EE etk
¥ @ mtpR ARRAY [1..10] OF BOOL %MB0 | Name| 00000
P —
= § mtcpC ARRAY [1..10] OF WORD %MW40000 0 _
& mtcpc[1] WORD 11 %MB0000 3 25
& mtcpC[z] WORD 22 %MBE0002 —
z 33
@ mtcpc[3] WORD 33 %LMBE0004 gl
& mtcpC[4] WORD 0 %LMBE0006 ) g
& mtcpC[s] WORD 44 %MBB000E 4| 44
& mtcpC[6] WORD 0 %MB0010 El o
@ mtcpC7] WORD 0 %MBE0012 6 0
@ mtcpC[8] WORD 0 %MBa0014 7 o
& mtcpcl9] WORD i %MBA0016 8 0
& mtcpc[10] WORD 0 3%LMBE0018 g 0

& Read/write coil operation. As shown in the following figure:
'@ﬂ-’- = Mbo
File Edit Connection Setup Functions Display View Window Help
DEE&| x| |2 2|70 |05061516172223|TckEl || ? K2

-

Mbpollt
Tx =173 Er=2:1D = 1: F = 03: 53R = 1000ms

bus Poll - Mbpoll

’J Namel 00000 | Read/Write Definition *
0 T ] ]
1 || Slave ID: 1 OK
2 33 Function: |01 Read Coils (0x) | Cancel |
? | 0: Address mode
4 44 @ Dec O Hex
5| _ 0/ | | Address: D PLC address = 00001
6 0|
Sl 1 || | Quantity:
= 4 L.
E I 0 Scan Rate: | 1000 [ms] | Apply
g 0 Disable
— [[]Read/write Disabled : - )
[ pisable on error L R.eaql_,!'\".l'rihe Onoe__ |
View
Rows
@10 Q2 Oso Q10 COFitto Quantity
[ Hide Name Columns [rLC Addresses (Base 1) L
2
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Tx=38:Err=0:1D=1: F=01: SR = 1000ms

Device.Application.PLC_PRG

FEA =3 R b el
= micpR ARRAY [1..10] OF BOOL %MEQ Name 00000 | 05 (0x05) Write Single Cail bl
% mitcpRI1] BOOL %MBD = _
# mtcpR[2] BOOL %MB1 : 3 Slave ID: |1 | [[send ]
4 mtepR[3] BOOL %aMB2 — | Address: - Eanesd
@ mtcpR[4] BOOL %MB3 — 1 value
@ mtcpR[5] BOOL %MB4 i O_ @®on O off
& mtcpRIE] BOOL %MBS 4 1
& micpRI7] EE 5 ol Result
R Bo 2 =il | Response ok
& mtcpR[3] BOOL %MB7 6 1
—1 1 [ Close dizlog on "Response ok™
@ mtcpR[9] BOOL %MB8 T 1
@ mtcpR[10] BOOL %%MB3 8 ) Use Function
= @ mtcpC ARRAY [1..10] OF WORD FaMW40000 g ol @05: Write Single Coil
kTl mnn s mazonnnn VAR Mirita Multinla Caile

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

# v 8 X | B FEES ([ MedusTe [E PLOPRG x|
=g Az [~ i1 PROGEAM PLC PRG
=l Device (xsLH-30432) 2 VAR
- B FERES mtcpR AT %MBO : ARRAY[1..10] OF BOOL;
i o 4 mtcpC AT $MW40000 : ARRAY[1..10] OF WORD;
= [l rciBig 5 | END VAR
- =43 Application =
i) e
|5 PLc_PrG (PRE)
- rsmE
= @ MairTask
: ] PLC_PRG
ﬂj Modbus_TCP (Modbus TCF) ————
i % SoftMotion General Axis Pocl Z
L% o

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

BE v 3 X B REEE | [ ModbusTP | Devee J[E] PLCPRG x|
& Ams2 B4l  Device Application.PLC_PRG
=7 (1) Device A (XSLH-30A32) Tt =5 & wEE o T
- B RS = $ mtcpR ARRAY [1..10] OF B... %MB0
ez # mtcpR1] BOOL %MB0
‘;El] PLC B . & mtcpRI2] BoOL HMBL
T @ Application [1=1T] % mtcpRI3] BOOL %MB2
: iy ez # mtcpR[4] BOOL %MB3
! FLEPRE PR @ mtcpR[S] BOOL %aMB4
B @ HEEE # mtcpRI6] BOOL %MBS
= O ManTask & mtcpRI7] BOOL %LMB6
; @ PLE TRG @ mtcpR[E] BOOL 2LMBT
bk g m Modbus_TCP (Modbus TCP) & mtcpRI9] BOOL 54 MB8
i "M SoftMotion General Axis Pool & mtepRI10] SOR MBS
+2 o = § mtepC ARRAY [1..10] OF ... %MW40000
# mtepCl1] \WORD 0 %MB30000
# mtepCl2] WORD 0 %MB30002
# mtepcl3] \WORD 0 %MBE0004
# mtcpCl4] WORD 0 %MBB0006
# mtepCs] WORD 0 %MBB0008
# mtcpcls] WORD 0 %MBB0010
& mtepCl7] \WORD 0 %MBE0012
# mtcpClB] WORD 0 %MBA0014
# mtepcls] \WORD 0 %MBB0016
& mtcpCl10] WORD 0 %MB30018

(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
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1.0.0_P1_20211028 and above, if not this version, please upgrade the firmware first.

L
= RAITEFE
= () Devies [ QestH-24416)
= b FBEET
& cunx

i sz
(21 pic_pra pRG)
- @ asmE
= & manTask
&1 e pre
(@ rus4_speED 10 GEIO)

"3 SoftMotion General Axis Pool

[ pevice x|[E] RCPRG

AREE

i)
WHSER
o4
BT

PLCRE

l PLCHES

A
TR
Symbol Rights
FaE
AR
bl

&

(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:

AT
ModbusTCP Parameters
ModbusTCP If0 Mapping

ModbusTCP IEC Objects

Status

Information

[ Modbus_TcP x

Value Default Value Unit

o —)

Description

Modbus Slave Port

Parameter Type
@ Port  UINT
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System settings X
Parameter Maonitor Interaction User permi  Clock Device Printer Project
700 800
r o [ el e e ]
COM1 ‘Modbus V
com2 | Modbus TCP Comrnunication settings X
et | Modbus TCP Slave Essential information

Device [Modbus TCP |

Equipm [Modbus TCP |

Timeout and packaging parameters

Maximum i'I_EE] ' Maximum i120
L i L

rNew equipment I

[] Communication status register

Ho. | Device name | Equipment type P;Et Fo )
" . :_:S"._ ‘EOD
0 | Local Device | Local Device | = |
1 Modbus TCP Modbus TCP 5 Do not export communication status informatio

[] Communication shield address
PSE {100

Do not use communication mask address

Advanced |-. Confirm !

(5) Add relevant components in the project interface, as shown in the following figure:

[00001]TAE1
v | W # all . + ¥ | |« —if i Bl B = B
,il!l |00| 200 m| 400 500 600 700 800
O o O o (R O R G R (e L e e O ce U e R e o R (SR R S R o L e R o R T 6 (6 I e I e e L R s R
=
=
=
oz
==
o
5

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

| B pcere x| [ Devie | [ Modbus TR | B RlmER | 3
Device Application.PLC_PRG
=R i) & el Htt 223 E
= @ mtpcR ARRAY [1..10] OF B... %ME0 EE
| @ mtpcrri] BOOL | %MBO Touch Win Pro
# mtpcR[2] BOOL %MB1
@ mtpcR[3] BOOL %ME2
# mtpcR[4] BOOL %ME3
# mtpcR[5] BOOL %MB4
# mtpcR[e] BOOL %MES
@ mtpcR[7] BOOL %ME6
# mtpcR[8] BOOL %ME7
@ mtpeR[o] BOOL %ME8
# mtpcR[10] BOOL ALS %ME9
= & mtepC ARRAY [1..10] OF ... BLMW40000 m
| # mtcoci WORD 413 | %MB30000
@ mtcpC2] WORD 0 %MEB&0002
# mtcpC[3] WORD 0 %MBE0004
@ mtcpC[4] WORD 0 %MB30006
# mtcpC[s] WORD 0 *%.MB8000S
@ mtcpCls] WORD 0 %MBa0010
# mtcpC[7] WORD 0 %MEB80012
@ mtcpC[8] WORD 0 %MBB0014
# mtcpClo] WORD 0 %MBa0016
# mtcpC[10] 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 %M W40000, %MW40001

registers, and so on.

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+tresponse 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
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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 - o X 55 Network configuration X

>||: Refresh Copy Paste Delete Revoke Rede Enlarge Reduce 100 - %

ilF cPUF COM1 (R5232)
[ rame
f MODBUS Mast MODBUS Slawve (XINJE} MODEUS Slawe (Othe
=80 PLC Logic L S = L =
=i Application COMZ (R5485)
m Library Manager [] MODBUS Master [] MODEUS Slave (XINJE) [] MODEUS Slawve (Othe
[£] PLc_PRE (PRE)
= @ Task Configuration EtherNet
2 MairTask [] MadbusTCP Master [] ModbusTCP Slawve (XINJE) [ ModbusTCP Slave(D
&
- B FLC PRG Cilopen
| [ caneus_cant (cansus) | [JCil0pen Master CiNBus
ofiVotion General Axis Pool
" Local High Speed 10 EtherCAT

[]EtherCAT Master

EtherNet/IP
[] EtherNet/IF Master [] EtherNet/IP 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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__/"% Metwork configuration ﬂj CANBus CAN1 X

CAMBus Parameter Setting

CANBus 1jO Mapping Canbus configuration

CAMBus IEC Objects Baud rate :_500 v

Stat 5
ats Buffer bits: :_!3 el

Information

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 >~ B x| 5 mcerG x[[[ caBuscANt | [ Deviee (R fI5EE () EEES (B REEs |
D FaEir [ Device Application.PLC_PRG
=73 [ Device [ZEEERT] (MSLH-30A32) o— s &
_ % RS = @ FreeCan_Send_CBO FreeCan_Send_CB
i o 45 Brecute BOOL
1 Bl pLe i 4% CanID UDINT 16200000000
1 ﬁ Anplication [2{T} * *p sendBuff POINTER TO WORD 16£B5C4CCD4
i e %y SendDatalen BYTE |1&#us
AR 4% Port BYTE 16501
= @ {_{%EEE 4% Protocl BYTE 16200
=¥ @ MainTask *$ Done BOOL
] PLC_PRG R$ Busy g E
[l canBus_CAN1 (CANBuS) *$ Error BOOL FALSE
" SoftMotion General Axis Podl "$ ErrorlD ¥]_FREECAN_ERROR_TYPE ERR_FREECAN_NO_ERROR
'3 Fitno = @ send ARRAY [0..5] OF WORD
@ send[0] WORD 1620000
@ send[1] WORD 1620000
@ send[2] WORD 16£0000
@ send[3] WORD 1620000
@ send[4] WORD 16%0000
@ send[5] WORD 1620000
@ send[6] WORD 1620000
@ send[7] WORD 16£0000
@ send[8] WORD 1620000
@ send[8] WORD 1620000
+ & FreeCan_Recv_CB0 FreeCan_Recv_CB
+ @ receive ARRAY [0..9] OF WORD
. 91 FreeCan Send CBO(
3 Execute:= ,
3 CanID:= ,
E SendBuf f| 1g#B5C4CCD4 |:=ADR (send) ,
5 SendDatalen:= ,
6 Port:= ,
7 Brotocl:= ,
a8 Done=> ,
9 Busy=> ,
10 Error=> ,
I 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:
pr= -
FameE [ usecaN-1 BE0 B0 - SREE &= "= = SESR | B8 7 Device CERAN] OSLH-20A32) oni &
- AR EEE WD CaNsE  BE K= aE : = B AT = Eroccan-Sanil oD S
= BN e v [ eate 00 [ Il |
Goooo0p. [0 0 GaN Hhe 8 000000106100 000500 - BlncEg . % canlD omT 16200000000
- £ Application [iZfT] ® % SendBuff POINTER TO WORD 16285C4CCD4
h 312439800 0 00 CAN Rx 8 0B16212C37424D56 ) EzEs S EW =
PLC_PRG (FRG) X port T S5H0T
- frpEE % Protod BTE 16200
= 8 vainTask e ey
B ncme "9 Busy Bo0L
5 (i@ canBus_cAN1 (CANBuS) " Eror =5
Ry s i ) "9 Emord YJ_FREECAN_ERROR_TYPE ERR_FREECAN_NO_ERROR
93 2o = 9 send AgAY [0.5) oF WORD
@ sendl0] WORD: 1670008
& send[1] WORD 1620016
# sendl2] WORD. 160021
# send[3] WORD 162002C
# send[4] WORD 1620037
# sendls] WORD. 1620042
# send[6] WORD 1640040
@ sendi7] WORD. 1620058
& send[8] WORD 1620063
#_send[9] WORD. 1620000
| # @ FresCan Recv_CBO FreeCan Recy_C8
* @ recsive ARRAY [0..5] OF WORD
1 FreeCan_Send CBO(
2 Execute:= ,
3 CanID:= ,
4 SendBuf £ 6#B5CACCD4 |: =ADR (send) ,
5 SendDatalLen:= ,
6 Port:= ,
7 Protocl:= ,
10
i1 ErrorID=> );

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

DeviceApplicatior

=t = &
# sendls) wWoRD 1550000
= & FreeCon Recy_CB0 FreeCan Recy B
EE: | USBCAN-I B0 EBE0 v sl e v WS | g v 4y Enable BOOL
BN |Emms v fERE (o 2 #E0x 12567007 21707589 | e % ConiD omT 1620000077
N # % RecvBuff POINTER TO WORD 163B504CD50
#HID:0x | TFF RERE 1 SREREms): | 0 4 port — foen
S 1 ST “ Protod BrE 18500
T "9 RecuDataLen BYE 15208
Bmipis | [SRES | mueEe: 0005 AT e
& Busy BOOL
FimaE " Enmor BooL
" ErrorlD XJ_FREECAN_ERROR_TYPE ERR_FREECAN_NO_ERROR
Bs ¥ DOY B KE  Em 3R WD EREINE AR SREEmm)
Al ® e ARRAY [..9] OF VIORD
[ 7 N | v 8| v | [GZss70Drzizorses)meh | v 1 1 0 # receiveld] woRD 160012
8 & receivelt] WorRD 1620056
# receiver2] woRD 1520070
# receivels] wWoRD 1520007
& receiveld] woRD 1820021
# receivels] worD 1620070
# receivels] woRD 1820075
i # receiverr] wWoRD 1520089
# receivels] woRD 1620000
® receivels] woRD 1620000
1 FreeCan_Send CBO(
2 Execute:= ,
3 Canip:= ,
4 SendBuf £ 16#B5C4CCD4 |- =ADR (send) ,
= 5 SendDatalen:= ,
26 | mn | e | e B w52 | 5a srmses - swer| o mEmswon [l | sEEEee 0 mmEw 1 E EmE v PRy
1 Protocl:= ,
Done=> ,
9 Busy=> ,
10 Error=> ,
1d ErrorID=> );

FreeGan_Recv_CBO (
Enable
CanID:= ,

RecvBuf f 16#B504CD50 |- =ADR (receive) ,
Port:= ,
Protocl:=

RecvDataLen=> ,
Done=> ,
Busy=> ,
Error=> ,
ErrorID=> ) ;BN
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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
e DSP 401 DSP 402 DSP xxx
applicafion
application v v Y
layer CIA DS 301
data link CAN controller CAN 2.0A CAN2.0B
layer
A A
Yy
T -
physical 1SO 11898
layer A
A A
vy
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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CAN Communication Object User
. . application
A interface Dictionary layer
Application 1/0
data type bp <——p
program
T
Object communication Device sub protocol
object implementation
Process data
object
Application
/\ object
v Predefined message or

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 - 0 X &) Network configuration x " ist of
=3 Untitled s T!|: Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100 - %
=[] Device (¥s.H-30432) o
B ok g O (RS2
i ] MODETS Master ] MODBUS S1ave (XIN il vscan_slave
{8 cruFrame [l VHECAN_Slave
= Bl PLC Logic COMZ (RS485) E XINJE-DF3E CAN Drive Rev1.0
= Application ] MODEIIS Master [[] MODEUS S1ave (XIN : il XINJE-DSSN CAN Drive Rev 1.0
i m Library Manager AR
[5) ric_pra (RE) Etherlet ﬁﬂ;p
= Task Configuration [] ModbusICP Master [] Modbu=TCF Slavef -7 Serial Port

=% MainTask

5 CANOpen
T oo (CANk; P)LC LRG CiNOpen Master [] CiWEus
= us s,
{CANope_I |

" [ cAMopen_Manager EtherCAT
& SoftMotion General Axis Pool [ EtherCAT Master
"2 Local High Speed 10

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.

De\ﬂoes - 0 X [ "85 Network configuration [f] CaNbus x
=g yp— 2 |
=[] Device (xsLH-30A32) Gental General
= %L Metwork configuration T
m CANOpen Frame s Wetivarkc e = cn “
{2 cpuFrame CANbus [EC Objects Baud rate (kbitfs)  [250 v
=B PLC Logic
=1} Application Status
m Library Manager
PLC_PRG (PRG) Information
= (& Task Configuration
= g8 MairTask
8 pLc_PRG

I = m CANbus (CAMbus)

|23 CANopen_Manager (CANopen_|
A SoftMation General Axis Poal
2 Local High Speed IO

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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Devices >+ o X |I By Network configuration x’EﬂHNK|
= -é] Lintitled 1 = : Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100 -%
= [ Device (xSLH-30432) [
---ﬁ MNetwork configuration
! w CANOpen Frame
; m CPU Frame
=-E PLC Logic
o ﬁ Application
; m Library Manager
[E] PLc_PRG (PRG)
—@ Task Configuration
=& MainTask

e CANOpen

= [ canbus (CAMbuS)
= ﬂj CAMopen_Manager (CANopen_Manager)
[ vHecAN_slave (VHECAN_Slave) VHECAN
: ‘[ VHSCAN_Slave (VHSCAN_Slave) <lave
~'% SoftMotion General Axis Pool =
"™, Local High Speed 10

(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.
1= Uniited? |™||: Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100 - %
=[] Device (¥SLH-30432)
- 8 Network configuration
- -{IB canOpen Frame
: : w CPU Frame
=-[8l pLC Logic
= ’@ Application
; i ﬁ] Library Manager
&) rc_Pra (PRE)
= @ Task Configuration
=58 MainTask
"] PLC_PRG

CANOpen

= [f_canbus (CANbus)

i -Iﬂj CAMopen_Manager (CANgpan Manzn "l
: [ vHeCAN Slave (vHeC| & HHT

: "] vHSCAN_Slave (vHSC Copy Slave
& SoftMotion General Axis Pool | [ Paste
7 % Local High Speed 10 % Delete

Refactoring »
Properties...

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

Disable Device

Update Device... et

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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2£ Untitled.project™ - X5 Studio V2.2.0

File Edit View Project Build Online Debug | Tools | Window Help

OIS E & v oo (B AAS|W | B Package Manager.. b [Device: PLC Logic] ~ @8 &% , = W |[= > BB =
m Library Repository...
Devi + 7 x|| [ [ Device Repository... - E
vices o @] oS el | S8 Device Repository X
= 5 Unttled? \v||/|&] Visualization Style Repository... Re
= (i} Device (sLH-30432) License Repository...
ﬁ—i &5 Network configuration " E & Location  System Repository v | | EditLocations...
& Ciitentame | License Manager... {H:\xs studio\CODESYS\Repositories\Devices)
i cruFrame Scripting »
=1 PLC Logic TR Installed Deyice Descriptions
. ustomize...
. =) application —— [String for a full text search Vendor [ <all vendors>
(i) Library Manager PLONS. -
- PLC_PRG (PRG) Import and Export Options... Name Vendor  Version  Description
= @ Task Configuration o] Device Reader... (1) miscellaneous =
= MainTask Edge Gateway v + ([ Fisidbuses
i . PLC_PRG | ( £ @HMI devices
= [ canbus (CANbus) t +- [0 pLcs

© = [ cANopen Manager (CANopen_Manager)
VHECAN_Slave (VHECAN_Slave)

H [ vHSCAN_Slave (VHSCAN_Slave)

& SoftMotion General Axis Pool

|| +- &P softMotion drives

" Local High Speed 10 I
1"
" nogs :
(4) In "CANopen_Manager", it is necessary to set up the CANopen master station.
fices. - O X l/g; Network configuration [ cambus ﬂj CANopen_Manager X |
Unititled'1 i
= [ Device (xSLH-30432) General Coniesl
=84 Network configuration . Noders S e CAN
i og ode- = Check and Fix Configuration...
m CANOpen Frame = Op @ﬂ
fe m CPU Frame ] CAN am
- @ PLC Logic open 10 Mapping [] Autostart CANopen Manager ] Polling of optional slaves
= ﬁ Application CANopen IEC Objects Start slaves NMT error behavior | Restart Slave >
: m Library Manager ] NMT start all {if possible)
[2] pLc_PRG (pRE) Status
S @ Task Configuration 4 Guarding
= @ Hatites infomatiog Enable heartheat producing
: -8 pic prs : _
=[] cAnbus (CANbus) To—— N Node-ID 5?_2? I
H m CANopen_Manager (CAMopen_Manager) | S Producer time (ms) |20 :
: “-[{J vH5CAN_Slave (VHSCAN_Slave) 4 SYNC - 4 TIME -
"8 SoftMotion General Axis Pool
i . [[] Enable SYNC producing [] Enable TIME producing
COB-ID (Hex) 162 30 = COB-ID (Hex)  16% (100 =
Cycle period (ps) |1000 = | Producer time (ms) 1000 =
Window length (ps)  [1200 z
[] Enable 5¥NC 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 configurationt+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 - 0 X ﬁ Metwark configuration fﬁ’j CANbus ‘['ﬁi__C-E.NapemMaﬂager ) F ﬂi 'VHECAN_Slave X |
=5 uhsteds b
= [0 Device (5LH-30432) aenEr General 2
=& Network configuration T =]
Node-ID |1 [E%) cn“
e PDOs | b
Pk w CANOpen Frame - Op@m
i @ﬂ@ CPU Frame SD0s [] Enable expert settings
% PLC Logic
] d 2 Enable SYNC producing
T a Application Log
H Library Manager
m 1 o | 4 Guarding -
PLC_FRG (FRG) CANopen IEC Objects
= @ Task Configuration Enable nodeguarding Enable heartheat producing
- Status .
& MainTask | Guard time {ms) (1] = Producer time {ms) 200 =
] &) pLC_PRG L L
= canbus (cANbus) o Life time factor [0 : Heartbeat cansuming (0/0 active)
= [_cANopen Manacer (CAMopen Manager)
|7 vHeCAN_Slave (VHECAN_Slave) 4 Emergency (EMCY) - | TIME

Enable emergency (EMCY)
"% Local High Speed I0 COB-ID SNODETD +16#80

4 Checks at Startup

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
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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 PDO | == Add Mapping] " Edit X Delete 4 MoveUp W Move Down == Add PDO
FDOs
_N.a,ine Object Bit length Name
SDOs vl 1400: 1. receive PDO parameter 16#201 ($NODEID+16£200) 32 | [7] 161800
Controlword 16%6040:16%00 16 Statuswor
vl target velocity 16%6042: 16200 16 vl velocity
1 16#1401: 2| Select ltem from Object Directory xn
CANopen IEC Objects Command
1 TargetSpeed _ re
Status EET T Index:5ubindex Mame AccessType Type Default ba
& F 16£1403: 4. 7 16#5000: 1600 Command RW UINT a %]
Infarmation - - 16#5010:16%00  TargetSpeed AW UINT 0
i - 16#6040: 16$00 Controlword RW UINT i}
. 1626042 16200 vl target velodty RW INT 0
Configure device information output I
Device Information List
Name Unknown Object
Machine slot Device name Describe : ! ) = ==
0 XSLH-30A32 | Motion controlliias |1a#a || Bitiengmil i |
Subindex [16#0 3
_OK Cancel
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Double click bold font - index to set specific PDO, COB-ID, and transmission type.
Receive PDOs (Master == Slave)

o= Add PDO == Add Mapping 4" Edit X Delete 4 MoveUp & Move Down

Transmissiontype
Mumber of syncs

Event time {x 1ms)

mEe Ohiect Bit length
wi16&£1400: 1. receive PDD parameter 16#201 ($NODEID+16&200) 32

Controlward Io=olab:1ex00 16

vl tEFgEt‘-’E'DEit}' 1C2ENAT 45200 l/ 15
[ ] 16#1401: 2. receive PDO paral P00 Properties X

Command

TargetSpeed

; COB-ID | NODEID+16#200
[] 16&#1402: 3. receive PDO para
(| 16#1403: 4. receive PDO parat = 165201 (513)
Inhibit time (x 100ps) o =

:Asynd'vonous - device-profile-spedific (Type 255

.1 .

Process by CANopenManager

cance
SDOs:
,_’ﬁ Metwork configuration ]ﬂi CANbus }’ﬂj CANopen_Manager 7y ﬂj \J'HSCAIESIBI.«: x
General o= Add 500 I;‘ Edit 2 Delete /4 MoveUp W Move Down
i S Line  Index:Subindex Name  Value Bit Length ~ Comment
| shos | Select ltem frem Object Directory
Log
] Index:Subindex Mame AccessType Type Default
CANopen /0 Mapping + - 16#1003 Pre-defined Error Field
#+ 16#1005: 16200 COB-ID SYMC RW UDINT 165380
CANopen IEC Objects L 16#1007:16%00  Sync Windows Length RW UDINT 1620
16#100C: 16500 Guard Time RW UINT 16#0
Sl S 16#100D:16£00  Life Time Factor RW USINT  16#0
= o 161010 Store Parameters
Information
+ 16%1011 restore default parameters
oo 16#1014:16#00 COB-ID Emergency message RW LUDINT SNODEID+16#80000030
- 16#1017:16#00 Producer Heartbeat Time RW UINT 16#0
+ - 16#1400 1. receive PDO parameter
+ 16%1401 2. receive PDO parameter
+ 1671402 3. receive PDO parameter
+ 16#1403 4, receive PDO parameter
. 16#1600 1. receive PDO mapping parameter
+ 16#1601 2. receive PDO mapping parameter
+ . 16#1602 3. receive PDO mapping parameter
pime—— 2 NPT : : -
Name Unknown Cbject | =
| Configure device information output : x
. : v Index 16#0 Bit length |8 |
Device Information List — I !
Subindex 16#0 Value 0 |
Machine slot Device name De :
XSLH-30A32 q  cancel F
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CANopen/IO mapping:

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

mapping variables.

fz_ﬁ MNetwork configuration }’rﬂj CANbus }/ﬁ-] CANopen_Manager

|| VH6CAN_Slave x|

General Find Filter Show all » gk Add FB for 10 C
s Variable Mapping  Channel Address Type Unit  Description
=" Contralword QWD UINT
SDOs - Bit0 20X0.0 BOOL
g Bit1 %QX0.1  BOOL
Log Mg Bit2 R0X0.2 BOOL
- Bit3 SHQXD.3 BOOL
CANopen I/O Mapping P Bit4 2LON0.4 BOOL
o Bits Q0. 5 BOOL
CANopen IEC Objects L Bits 5%OX0.6 BaOL
- Bit7 SQXD. 7 BOOL
Status ¥ .
- Bit3 QX 1.0 BOOL
Information . Bit HOXL1 BOOL
= Bit10 QK12 BOOL
— . "y Bit11 %QXL3  BOOL
o = " Bit12 %QXl4  BOOL
Mg Bit13 %G 1.5 BOOL
T Bit14 QX 1.6 BOOL
. Bit15 QK17 BOOL
+- T vl target velodty  %HQW1 NT

Status:

It can provide users with device status (such as "running", "not running") and diagnostic information of the

device.

_(’_E[ Network configuration rfﬁ CANbus }/rﬂ CANopen_Manager /1-"@ VHECAN_Slave X |

General
CANopen

PDOs Last diagnostic message

nfa

sDos Diag String:

Log

CANopen 10 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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i) EE®E x [4) POU | %#  SM Drive_GenericDSP402 | Pout |[{] EtherCAT Master_SoftMotion @ xmoEd

BIE (X BeE  FEE DiE Sl @EESE O icon legend...

= #5228
&-[B¥ 35 CANopenStack = 35 CAMopenStack, 3.5.15.0 (35 - Smart Software Solutions GmbH) _35C0s
#-JL) 3Slicense = 3SLicense, 3.5,16.0 (35 - Smart Software Solutions GmbH) _35_LICENSE
% |2 BreakpointLogging = Breakpoint Logging Functions, 3.5.5.0 (35 - Smart Software Solutions GmbH) BPLog

+ | CAA CiA405 = CAA CiA 405, 3.5.15.0 (CAA Technical Workgroup) CIA405

% |8 CANbusDevice = CANbusDevice, 3.5.15.0 (35 - Smart Software Solutions GmbH) CANbusDevice
+ ﬂ EtherCATStadk, 3.5.16.40 (35 - Smart Software Solutions GmbH) ETCStack

<

= [5] CAA GA 905, 3.5.15.0 (CAA Technical Workgrou ™
=) caAGiA 405
#-ILJ) Enums
= {20 Function Blocks
+ |2 Network management
+ i|_'3 Own node id
#12 Query state
=2 SDO access
+ () obsolete (only for compatibility)

+ |2 Library Information
2 Structs

=0 FAANE (8] BRe (A s

FUNCTION_BLOCK SDO_READ_DATA EXTENDS CiA405Base

= ESicl

* NETWORK USINT

*» ENABLE BOOL

% TIMEOUT UDINT

"$ CONFIRM BOOL

"$ ERROR NOPEN KERNEL ERROR
* DEVICE DEVICE

b CHANNEL USINT

*p INDEX WORD

*p SUBINDEX BYTE

* wmope SDO_MODE

“$ DATA POINTER TO BYTE
p DATALENGTH  UDINT

"#® ERRORINFO sDO ERROR

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

the program function block.

¥ FKTEEERL project” - XS Studio V1.1.0

(=i |s2 w8 IE &2 == B IE =0 =§
BEEE o = (AL HEN 97N - [0 |4 | Application [Device: PIC B - B » m N|[(=F== =2 ¥ |» M (= %

#E ~ ® % | (@ canbus [ xoservoDrver |3 A0  [[FH  CaNopen_Manager_SoftMotion v
=B EAATERES [=l 1| eROGRAM EOU
=[] Device (xSLH-30432) =] 2 VAR
-8 FlET 3 SDO_READ_DATA 0: CIA40S.SDO_READ DATA:
{8 canopentlze 4 ReadData:UDINT:
- crutnze 5 SIZE: UDINT:=4;
- Bl e g | PR
= a Application L/
i EEEE
PLC_PRG (PRG)
= @ EmE
-@ MairTask
- pLC_PRE

=] [ canBus (canbus)

] = Eﬂ Canopen_Manager_SoftMotion (CANopen_Manager)
: [ VH5CAN_Slave (VHSCAN_Slave)

> 3 SoftMotion General Axis Paol

% Eifo

SDO_READ_DATA_O

CONFIRM—
ERROR—
ERRORINFO—
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3-5-4. Appli

ication 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:

* 8 x|| @ networkconfiguaton

=3 unpreds
= [ Device (¥5LH-30A32)
= 81 Network configuration
e cANGpen Frame
12 cPU Frame
= [0 picLoge
= £ Appiication
) Library Manager
PLC_PRG (PRG)

I canbus

[# Caviopen Manager

' xa0E_Dssn_can_drive_Revi 0 x|

General

PDOs

SD0s

Log

CaNopen IEC Objects

Receive PDOs (Master => Slave)

4 AddPDO = AddMapping " Edit X Delete  MoveUp & Move Donn

Transmit PDOs (Slave => Master)

- 4ddPD0 4k Add Mapping o Edit X Delete 4 Move Un b Move Down

= {#§ Task Configuration
= & MaiTask
&) pic_rre
= canbus (Canbus)
=@ canopen Manager (cANopen_Manager)
[ xIMIE_DSSN_CAN_Drive_Rev1_0 (XINJE -
3 softhotion General Axis Pool ‘

Status

Information

2 LocalHigh Speed 10

Name

[Vl 16#1400: 1. receive PDO parameter
[Vl 16#1401: 2. receive PDO parameter
[Vl 16#1402: 3. receive PDO parameter
[7] 16#1403: 4. receive PDO parameter

Object Bit length
16#201 ($NODEID+16#200) °
16#301 ($NODEID+16#300) °
16#401 ($NODEID+16#400) °
16#501 ($NODEID+16#500) °

Name Object Bit length
[Vl 16#1800: 1. transmit PDO parameter 16#181 ($NODEID+16#180) o
v [T6#1801: 2. transmit PDO parameter 164281 0
(] 16#1802: 3. transmit PDO parameter 16#381 ($NODEID+16#380) ©
[] 16#1803: 4. transmit PDO parameter 16#481 ($NODEID+16#480) )

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

updating variables" as needed.

Devices * 0 X

=15 Uniitledt -
=[] Device (x5LH-30432)
= £ Network configuration
: w CANOpen Frame
: @ CPU Frame
= @l] PLE Logic
= @ Application
m Library Manager
- [E] PLc_PRG (PRG)
;-@ Task Configuration
= @ MainTask
: . PLC_PRG
= ﬂi CANbus (CANbus)
- ﬂ‘] CANopen_Manager (CAMopen_Manager)
H m XINJE_DS5N_CAN_Drive_Rev1 0 (XIN..
W SoftMotion General Axis Pool
‘& Local High Speed 10

FDOs
SDOs

Log

l'_ANopen IEC Objects

Status

Information

@ XINJE_DSSMN_CAM_Dri...

,’& Network configuration ,Vm CANbus rm CAMopen_Manager -m XINJE_DSSN_CAN_Drive_Revl_0 X |
General o Add... [ Edit..  Delete "= Goto Variable
Variable Mapping  Type

y@ CANRemoteDevice

(T x1nE_DF3E_CAN_Drive_Rev1_0 (XINJE-DF3E CAN D!
" SoftMotion General Axis Pool

a FHo

r nager)
: [ |VH5CAN_Siave (VH5CAN_Slave) )

BE = 8 x| [ oeice B FEAET () HSCANSeve | () Conopen Mansger Softvoten | WPHET (] XINJE_DF3E CAN Drive Revi 0 x|
ti’] gﬁz‘jz — ] = U BT - & SICEEENFD.., = HET
= B REEs — == =5l EE s il 257 =
{2 canopentze i #-"p Controlword %QUIO0 UINT
e crutze SDOs ) Modes of Operation %QB2 SINT
- B0 e +-" Target Position %QD1 oIt
=} Application HE - " Profile velocity %QD2 UDINT
H -] e — w9 Profile Acceleration %QD3 UDINT
PLC_PRG {PRG) #- " Quick Stop Declaration %QD4 UDINT
- @ pame CANopenER{% ®- Statusword HIWO UINT
= ¥ MairTask - Modes of Operation Display %182 SINT
i 48] PLC_PRG s Wt Position Demand Value %ID1 DINT
= [ cangus (cANbus) o) - Position Actual Internal Value  %ID2 DINT

%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 %IWO.
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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:

7 CIP 5

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

Encapsulation

s B
TCP ] [ UDP
\ J
s N
IP

. J
r R

Ethernet MAC

IEEE 802.3
. J
N
Ethernet

Physical Layer

. 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 1/O 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" will be automatically added
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7 x L ) Network configuration X
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||
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= ﬁ'ﬂ Metwork configuration
m CPU Frame
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= @ Application
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_..@ Task Configuration
= g% ENIPAdapterlOTask
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EtherCaT
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2. Right click “EtherNet/IP Adapter”— add “EtherNet/IP Module”.
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= ﬂ Application
3 m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=& ENIPAdapterlOTask

5 EtherNet_IP_Adapter.IOCyde
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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.
2£ Untitled1 project™ - XS Studio V2.2.0
File  Edit Project  Build

0OEFE IS - A% BER

View Online

Debug

Tocls | Window

@ Package Manager..

Help

n [Device: PLC Logic] ~ % % )

i} Library Repository...
Devices + 7 x [ ] PeviceRepository... S Device Repository X
=) Listeds ~|d&] Visualization Style Repository... Redo Enlarge
= ﬂi Device (X5LH-30A32) W LicenseRepository... Location | System Repesitory ~| | Edit Locations... |
=81 Network configuration = {H:\xs studio\CODESYS\Repositories\Devics)
g W License Manager...
B cPUFrame
= 8l Pctogc Scripting Installed Device Descriptions
i B8 £} Application c i
(R wbrary Manager ustomize... [String for a full text search | vendor | <allvendors> v Install... | |
Options..
B PRG Ra] Name WVendor Version Description =il
= (@8 Task Configuration Import and Expert Options...
+ ﬂ Miscellaneous o
=g ENIPScannerlOTask 2| Device Reader... 5 Ficees B
M) EtherNet_IP_Scanner.I0Cyde Edge Gateway
- BRI HMI devices
= @ ENIPScannerServiceTask i ﬂ e
) EtherNet_IP_Scanner.ServiceCyde H s
+- P SoftMotion drives
=-g8 MainTask
i & PLC_PRG
= [ Ethernet (Ethermet)
* [l EtherNet_IP_Scanner (EtherNet/IP Scanner)
"3 SoftMotion General Axis Pool
" Local High Speed 10
2 et ®
- s » [HEERE > FIERES (C) » AP » PC » =@ o FESIHE v O O IE STECiE EE
B - FEE
~
L ¥ | \HEEE =R X EHE £t Fah
3 3D B | | EtherNet_IP Adapter.eds 2022/12/21 13:06 EDS zrft 300 KB

HE(N): |EtherNet_IP Adapter.eds

V| SRSl e
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X RETEE
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System Repository
{D:\¥S STUDIO 12.154CODESYS\Repositaries\Devices)
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B <2 SHEE-

v | RBREEE.

“ T (D

SRRy

ﬂi Generic EtherMet/TP device

=R
+.. — Fthernetip48ith
= = EthernetlPi it 15F e
ﬂj |Eﬂ1erNetT.P Adapter
<

| 35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH

A HIE (W)
FH(E).

= €% C:\Users\PC\Desktop \ERE 57 {43 \EtherNet_IP Adapter.eds
8 05 EtherNetlP Adapter” D2 BINL S TEiEEE.

IFHEE 0.

Click on the enable window in the network configuration and select "EtherNet IP Master".
&3 Network configuration X

Devices

> 2 x|

= 5 Lititled? -||

= [ Device (XSLH-30A32)
= B Network configuration
m CPU Frame
= [0 PLC Logic
= '.g Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=8 ENIPScannerIOTask
@ EtherNet_IP_Scanner.I0Cyde
=-$8 ENIPScannerServiceTask
@ EtherMNet_IP_Scanner.ServiceCycle
=-$8 MainTask
& PLC_PRG

B m Ethernet (Ethernet)
m EtherMet_IF_Scanner (EtherMet/IF Scanner)
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EtherNet/IF
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Add a slave device from the "Network Connection Device List" on the right, as shown in the figure:
4 MNetwork configuration X
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= [ Device (iSLH-30432)
- ﬁ Metwork configuration
; m CPU Frame
= E[I PLC Logic
= 'f:;‘r Application
m Library Manager
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= @ Task Configuration
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=38 ENIPScannerServiceTask
@ EtherNet_IP_Scanner.ServiceCyde
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&) pLC_PRG
= Lﬁ Ethernet (Ethernet)
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2 Local High Speed IO

- q x|
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LIL)
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EtherNet/IP

Generic_ Generic_
Etherie — |EtherNe
t IP_devi | tir devi
ce . ce 1
182.168. 192.168.
02 0.3
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Set the bus cycle task to ENIPScannerlOTask:

Devices > 3 x| & Network configuration m Ethernet x|
= Untitled 1 > 7 ]
= ] Device (xsLH-30A32) General B Cyce. Opfions -
= | Bus cycle task | ENIPScannerIOTask v
= ﬁ MNetwork configuration |
B Log
E CPU Frame
'@ﬂ PLC Logic Status
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; m Library Manager Ethernet Device I/O Mapping
~[E] pLc_PRG (PRG)
= @ Task Configuration Ethernet Device IEC Objects
j-@ ENIPScannerIOTask
--tH] EtherNet IP_Scanner.IOCyde Information
=8 ENIPScannerServiceTask
: - @ EtherMet_IP_Scanner.ServiceCyde
=58 MainTask
: & PLC_PRG
F- m Ethernet (Ethernet)
= ﬂj EtherMet_IP_Scanner (EtherMNet/IF Scanner)
: m Generic_EtherMet_IP_device (Generic Ether]
- ﬂ‘] Generic_EtherMet_IP_device_1 {Generic Eth
Select the master station Ethernet port:
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= ﬂ Application
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= @ Task Configuration
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=58 ENIPScannerServiceTask
= % MainTask

-] PLC_PRG
Ethernet (Ethernet)

G
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Set the slave station IP:
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Unititledl
= [ Device (i5LH-30432)
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i ‘ m CPU Frame
=1l PLC Logic
=} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
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@ ENIPScannerServiceTask
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; & pLC_PRG
= Eﬁ Ethernet (Ethernet)
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Major revision |1
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[] check match
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Communication testing:
Define and associate variables, download the program into the PLC.

£33 -2 X (8] Pc_pes [2) PoU x| @ Perastentvas A RERES O, Reapes @ Emenet I Moduie [ Eercar_Master_Softston (i Deviee ] Emerniet 1P_sdapter ] ethemet @ o D pEEs

B REEs
i crutnze ® al0

= (@ ruc BiE ® a1 WORD 2 %Q817
) Apphcation (7] 2] WoRD 3 Q819
@oaon b ARRAY [0..7] OF REAL Q821
i =ues # bl REAL 2 Q821
[B) rcrrapra) # bl:] REAL 13 wQ82s
£ pou prg) # b2) REAL 14 [ mqes

= R mrEEs

@, Reces

= armE
= ©§8 BaPAdspteriOTask
&) Etheriet IP_Adapter 10Cyde
& rou
= O DaPadspterseneTask
) ethertiet_IP_adater Servicec
S8 EerCAT Tosk [«
= 5 Mantask ]
&) rc s
T Persatentvars
= [ EmhercaT_Master_Softvoton (EtherCAT Ma
@ xuE_DSSC 1_CoE_prive_Rev 9 0an)
= 5 [{ Etheret Ethernet)
= 5 @ Etheret Ip_adaoter (EtrertietiP Adar
@ emertiet P _Mode (Ethertiet/P M
' Softotion General Ax Poal
 Fpo

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.

101



'~ 7 X | & Network configuration X |
Untitedt L™ ||: Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100 - %
= [ Device (x5LH-30432)
—ﬁ Metwork configuration
w CPU Frame
=-BY PLC Logic

- =it [application
m Library Manz & Cut
' 8 pLc_rra @ Copy
= @ Task Configy [, Paste
= @ MainTasl 3¢ Delete
4 pLC
"3 SoftMotion General A (e '
- Local High Speed 10 Properties...
Add Object 2 | M Alarm Configuration...
Add Folder... £  Application...
L Edit Object ;5); Axis Group...
Edit Object With... g, Camtable...
Collapse Application @ CNC program...
% Lgin @ CNC settings...
Er Data Sources Manager...
Delete application from device al; DUT..
External File...
“ Global Variable List...
< Image Pool...
’;ﬁm‘“ =3 Interface..
Docediion }  Network Variable List (Receiver)...
) @ Metwork Variable List (Sender)...
achme = T Persistent Variables...
& PoU..
@ POU for implicit checks...
ﬂ Recipe Manager...
@ Redundancy Configuration...
|' % Symbol Configuration... |
Text List...
& _
Add Symbaol Configuration >

Create a remote access symbol configuration.

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.

PLCPRG  |JF] POUVHS '™ Symbol Configuration X

=[f Device (xsLH-24416)
= %l Metwork configuration

m EtherCAT Frame Changed symbol configuration will be transferred with the next download or online change
ﬂ' CPU Frame Symbols Access Rights Maximal  Attribute  Type Members Comment
= Bl pLc Logic +-[] [E] constants
=} Application = [@ [5] evL_orc
@ cvL_orc # DATA_BOOT K™ Sy ARRAY [0..199] OF BOOL
m Library Manager # DATA_INT 4y ™ INT
PLC_PRG (FRG) # DATA_REAL "t " ARRAY [0..199] OF REAL
] p (PRG) # 10_Control " UINT
ot | g o m
= {4 Task Configuration # MC_POWER " SM3_Basic.MC_Power
& EtherCaT Task # XINAxis Sy XJ_HSIO.XJ_PULSE_AXIS
=B MainTask E-[F IoConfig_Globals

& pLC_PRG

3-7-3. OPC UA example

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.

|ER v 8 x| [ oewe (B RS "3 HEmE x|[E] ncems
= ) SAATERES = RaE - R | R2gs - T8 -
i @E\‘;;;L;l%m (AT BRI RS U RBEEER (FEE— I EEL). P mE e
B i EASRERAT— TR
- 2l rciEsE 7= BEER @ BX Bt #F| @R 3R
= @W"ﬂm" #-[] [E] Constants
ﬁ?iﬁgtpm) & EI IoConfig_Globals
" emE = [¥] 5] PLc_PRG
- ramE V] # varl ™ 4y INT
i v # var2 N " T
@ HIGH_SPEED_IDP(I:,;‘_];; V| # var3 " " BOOL
"3 SoftMotion General Axis Pool V] # vara K™ M BOOL

(2) Weinview HMI settings

(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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[7'5: Device Response
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10 il L[ Tags =
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- [rags =
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S
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(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.

WiFi £ BHRIR:S /R SET BB FTP
BT HMI EtE —REE B I ArEE T EEFICER FEAPE 802.1X (WiFi)

BRE = |

[ 2 : Monitor Mode 4 . H#5 : [0PC UA Client
1 4: Common Window | .
[ 5: Device Response | @EE
[ 6 : HMI Connection
717 : Password Restriction BRTETE : A4 BE
[ 8 : Storage Space Insufficient
1 9: Backup
1 10: WINDOW_010
1
12
13
14 EOXRE: PAm
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
—— e
yr ! | g ST
Mk BRS | @mOFS | MR

P : 192.168.6.21, WMLl S=4840

e B e

(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 # ERIRE RS i HE{E FTP
|
[ HMI EiE —fREl =0 iR FAF=ES il =] Eahiies 802.1X (WiFi) S0
[ - . .,
OPC UA RS aatmEs
|| R S IE
; Objects(85) DRisplay Name Node 1D 1
| g:\r::eréi(sﬁ?ﬂl) Varl ns=4;s=|var|Xinje-x86-Windows (RTE)-SM-CNC.AppIi
Xinje-x86-Windows (RTE)}-SM-CNC( | plc|Xinje-xB6-Windows (RTE)-¢ :ar: n5=:;5=ivarlﬁme'x::fwnjuws i}:?’z:g:g?pp:?
ar. ns=4;s=|var|Xinje-x86-Windows -SM-CNC.Appl|
= Resources(1001) ' Ivar] K J ; (RTE) PP |
=] Application( | var | Xinje-x86-Windows (RTE)-SM-CNC.Applicatic Vard ns=4;5=| var|Xinje-x86-Windows (RTE}-5M-CNC.Appl|
[T Globalvars(|appo|Xinje-x86-Windows (RTE)-SM-CNC.App
Programs(|appo | Xinje-x86-Windows (RTE)-SM-CNC.Appli 3
PLC PROC] igiec = oM
zl Varl(|var|Xinje-x86-Windows (RTE)-SM-CNC.Appli
1 L/ Var2(|var|Xinje-x86-Windows (RTE)-SM-CNC.Appli
[/|® Var3(|var|Xinje-x86-Windows (RTE)}-SM-CNC.Appli
|v|E Vard{|var|Xinje-x86-Windows (RTE)-SM-CNC.Appli
|_ asks( |appo | Xinje-x86-Windows -SM- Applicatic
= peviceManual{ |vprop |Xinje-x86-Windows (RTE)}-SM-CNC..
[ ]m peviceRevision( |vprop | Xinje-x86-Windows (RTE)-SM-CNC < >
[ HardwareRevision(|vproplXinje-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
[=m RrevisionCounter(|vprop|Xinje-x86-Windows (RTE)}-SM-CN
[]= SerialNumber(|vprop|Xinje-xB6-Windows (RTE)-SM-CNC.,
[]m SoftwareRevision( |vprop|Xinje-x86-Windows (RTE)-SM-C
< 2 > < >
[t iz iR L = HET S b3
= BEA R MITEMIRE
RIRE... B

Address Mapping Table

(#) Click OK and the message "Successfully imported tag communication" will appear.
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WiFi #m FHERSE /RS HEE FTP
iRE HMI EfE —REE =5 i AFREE rEEeSE s 802.1X (WiFi)

05X (1024 X 6

A4, i85 4 OPC UA Client &4, OPC UA Client IR (IP=192.168.6.21, im[1S=4840) TCP/IP

EasyBuilder Pro

| AISAmEEER

Address Mapping Table

HE HE Al

(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
i
it B« s BEN TEve we mRER  loT/mRSE
— - : —BEM wEeA SR MEWESE ®e EA TR
= [ sl B b 8 A —
i ] -
L mHes  wE i |
. Clanswm |
S R T EFEEATEY
FR 5 o I + ST BRI R ETT (R \ RS TSR
[ 3 : Monitor Mode ~ L[ ¢ IPRPTRTITINY . PRI, RASPOOOIn
7 4: Common Window M
[ 5: Device Response
£ 6: HMI Connection
[T 7 : Password Restriction
1 8: Storage Space Insufficient
O 9 Backup
7 10: WINDOW _010
n [ SavS \EARRReE
13
12
EE/EA
E R OPC UA Client N

% Objects(85)

B Varl INT nsid;si

v %2 DeviceSet(5001)
~ %3 Xinje-x86-Windows R... B Var2 INT nsids|
bzl v %2 Resources(1001)
Dem v % Application(|va..
v %p

Rz PLC_PR...
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loT AR ]

—EE v BHE S
S0 S1 82 &

}ﬁﬁ:‘ \

- + - FPp|[ElL2 L3 L

Otk ® (RAIIET ¢
S 8 T ws/E

o S (RS A ERRREt L ;
7 3 : Monitor Mode ~ tennnn B
[ 4: Common Window BIUSK
7 5.: Device Response 41 |OPC UA Client v o)
[ 6: HMI Connection = E——
[71 7 : Password Restriction e |0 UINT
[ 8: Storage Space Insufficient
= 9:Backup
110 : WINDOW_010
NE_0 (INT-Var1 (ns:4;s:|var|Xinje-x86-Windows (RTE)-SM-.
NE_1 (INT-Var2 (ns:4;s:|var|Xinje-x86-Windows (RTE)-SM-...
1
32
13
14
15
16
17
18
19
20
21
22
23
24
25
26
a2
28
29
30
31
32
33
34
35
36
37
38 _ o

v B Tags =% P i
v % Objects(85)
v %2 DeviceSet(5001)
v Bz Xinje-x86-Windows (R... B Vard BOOL
~ % Resources(1001)
v %3 Application(|va...
v %z Programs(a...
A pIC PR

| Var2 BOOL  nsid;sivar|Xinje-x86-Win...

ns:d4:s:|var|Xinje-x86-Win...

1 Ok

INE_O %{ns 45 fvarXinje-x86-Windows (RTE)}-SM-CNC. Appiication PLC_PRG Var1})

M E'_1 %{ns% 18 hvarXinje-x86-Windows (RTE)-SM-CNC.Application. PLC_PRG Var2}}

T5_0 (BOOL-Var3 (ns:4;s:warjXinje-x86-Windows (RTE}-5SM-CNC Application PLC_PRG Var3)}

TS_1 (BOOL-Var4 (n=:4;s [varXinje-x86-Windows (Rﬁ]-srﬁcw}?wuplicatinn PLC_PRG.Var4))

(6) Select "Online Simulation” in the "Engineering Files" to achieve communication between the touch screen and
PLC.

X w @ = el Pl
FLEENl TE(PC- BUNBE HE BEE BR XS Sting HES Ml BE =F SH

>HMI) HMI - - -

jeava B

10 - WINDOW 010 X

d 1 ad B | sad oo 20 sl sl
ewer ( Simulatic - u} X

EEL

[ 3 : Monitor Mode

14 : Common Window

15 : Device Response

1 6 : HMI Connection

17 : Password Restriction 56

1 8: Storage Space Insufficient

19 Backup

&+ 110 : WINDOW _010 0
NE_O (INT-Var1 ( inje-x86-Windows (RTE)-SM-...

NE_1 (INT-Var2 (i 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...
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BE ~ & X| ) pevie ™% HEME '[5] PLCPRGE X

-5 E
o application [EFT] ® var2 INT
i ez # var3 BOOL
[E) ruc_pra pra) # Vs BOOL TRUE
o HemE
R
> @ mariTak
B e pnc
5 @ HieH_speED_10 GEigI0) 2, ¢MT Viewer ( Simulation ) = o B¢
* '8 softotion General Axs Pool
56
-
0

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.

s v % X | ([ pevice '"3FHERE x[[5) PCPRG
= @ oPcuA ~ wE - R e - T8 -

=-(f Device (xsA330-W)
2 MEATS

ALFR ECRBEENER RRNE A ENAEATIHEERR. BiF...
TR ERERET— THAEEEREE

=&0 pLc iB4E Be O Bk Bt HB g 2R
=} Application # [ (8 constants
m ghggi!sg + LE] IoConfig_Globals
" memE L # var2 L™ ™ Nt
- asmE @l # var3 K » Bo0L
= @ MainTask V] # vara » " BOOL
@] pLC_PRG

7] HIGH_SPEED_IO (Zj&10)
A SoftMotion General Axis Pool

(2) Weinview HMI setting

(1) 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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i B e s RHEN TEYE o Jms
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o k smEmer @ QY g HMIEE - mEE 25 i APEE  TESCE  Eas 8021X(WiF)
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A2 P2 ==
- Lanss AL
T =/E

BEFH -

[ 3 : Monitor Mode 4 @&

1 4: Common Window | N =

[ 5: Device Response FEfE : 4 E

[ 6: HMI Connection * HREEEEANE amy BRIE R BREEEZEMED ivy, ERE Rk

[T 7 : Password Restriction

[ 8: Storage Space Insufficient

1 9: Backup REAA CODESYE ¥3 (Ethernet)

[ 10: WINDOW_010
11
12 BORY: AR
13
14 = F umr _E 3 EEiRd) (B LB-12358).
15
16
17
18
19
20
21
22 =
23 BEINENS -

24 * 3748 Weintd E BIES (1 ‘

25 R I Emr s

26

27

28

FEFF : | CODESYS V3 (Ethernet)

&

| P [192168.6.21, FAS=1740

29

e B

a
g

(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.
:

»

— - = BRI WiFi s BRI ES AT T FTP I—
[ = * SHERSE ) @ g BE e HVIEE AR 3R i ARSIl PESTE BIRE  802.1X (WiF) 80 s1 s2
R T zmEm mE =)=

- Clmnss Al

et 2 R =

~ B L ocal HMI 2], cMT (1024 x 600

sl il [ZHl... | CODES.. 7Hl CODESYS V3 (Eth {
[~ 31 Monitor Mode J - e gL | P .

= 4 : Common Window
[ 5: Device Response T X

7 6 : HMI Connection

17 : Password Restriction T 0 > utesBE > FE (E) > codesys > TR > v D

[ 8: Storage Space Insufficient

[0 9: Backup B - R

1 10: WINDOW 010 ~
11 = e B [l Esidl KN
12
13 FEDESE b 2022/12/13

by B wm I 2/ OPCUA.Device.Application.xml 2022/12/191
15
16 =Bk
i & xay
18 =]
19 ¥ =
20 N
21 & &R
22 [ i)
o Windows (C?)
Fh0Es (D)
0 (E)
KINGSTON (F) |, )

PN L2 L3

i
=]

WA

®

‘g s

'

gy | v| [xmi Files (~:xmiy

Address Mapping Table

ik BRW BORS K&
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WiFi #5 HEEE/E4 BB FTP
BgE HMI Eit —REE =R i HF=E ¥ EECE S 802.1X (WiFi)

Hl, cMT3105X )24 %

CODES... Z#1 CODESYS V3 (Ethern...

EasyBuilder Pro

| ATSAEEEER.

e EE =a

(3) Click OK and the message "Successfully imported label information" will appear.

WiFi #s3 FiEIRE /RS A B FTP
|oeE HMI EtE —fREN E= Irim AFES rEErE HAE 802.1X (WiFi)

Local HMI

ZH1 i85 4 OPC UA Client Z841 OPC UA Client LUKR (IP=192.168.6.21, i&[15=4840) TCP/IP

EasyBuilder Pro

| AEIS AR,

WE B ]
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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.
[EERE 0 V6.08.01.214s : EBProje NDOW._
prai BE « »; Rl TEvd Tt lloT/BERERER

" 80 s1 82 S3

| BN gEmA B MATERE £ BR TR

o sk |

~ 3 L1 L2 L3 L4
ALOHEH®@ 9
s ] T BRSNS HEAEE

Sl B < gl * UETHABRIEBMETT [(RAe% \ —REE] TEEE.
7 3 : Monitor Mode e 9
1 4 : Common Window |
[ 5: Device Response
1 6 : HMI Connection
[0 7 : Password Restriction
[ 8: Storage Space Insufficient
= 9:Backup
110 : WINDOW_010
1
12
13
14
13
16
17
18

T R T

OlismvS A SR R I

EEVSA
8% :  CODESYS V3 (Ethernet) vl @

B |0 I ‘[]NT ]

v B Tags £ SEEE #E
~ % Application
{2 PLC PRG

N
®

1 |® var1 INT

@ Var2 INT

Osm

w
&

ME_O Watinn.PLE_PﬂG War1)
NE_1 wﬂinnﬂ_tjﬂ& Var2)

TS_0 (BOOL-Application PLC_PRG.Var3)

TS_1 (BOOL-Application.PLC_PRG Var4) +
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(5) Select "Online Simulation” in the "Engineering Files" to achieve communication between the touch screen and
PLC.

B 8 x|| @ oeve |"% mEEE (5 PCPRG x
= o B
= (4] Device (AN (XSA330-W) ot E] & i -3 2]
B RS # vart T
- Arcizg » vz wr 7
= (€2 Application [E1T] # Va3 B00L
! REES # Vard 800L E
) PLc_pra pRG)
"ifeER
= anuE
- %":::c E, ¢MT viewer ( Simulation ) - m} ®

7 (i HiGH_SPEED IO (EiFI0)
3 "8 SoRMotion General Axis Pool
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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
csp | Cyclic synchronous position mode
position | PP | Profile position mode
Modes of operation 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)

113




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:

~n .:== expansion module

Ether CAT

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 DS5CI 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
‘ Ethemnet Header | EtherCAT Header | Datagrams
| 6byte 6byte  2byte | 1lbit 1bit 4bit 44(*1)-1498byte |

Datagrams| Source | EtherType | Length | Res.‘ Type| Datagrams [

88A4h e ,

| 1st Ethernet Header | 2nd --- | | Nth EtherCAT Datagram
| 10byte Max. 1486byte- - 2byte.
Datagram Header | Data | WKC |
| lbyte  1byte 4byte 11bit 3bit 1bit Ibit 2byte! T
Commandl Index | Address area | Len l R | C I M | IRQ | Working Counter
: ! i ! A
| 2byte  2byte | ——— More EtherCAT Datagrams
AP** Position ‘ Offset [« Position Addressing
ER | Address | Offset «— Node Addressing
L** | Logical Address 147 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 ‘
)
(IP)| (PD T
‘ Pre-Operational |
(0D A A
(PSO| (SP)| (SD
v
(OP) | Safe-Operational | % The IP 1n the state transition diagram is an
(SO) abbreviation for state transition
SO (08) (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)
. . i PDO PDO
Slave station status Actions in each state Sending . o
Sending | Receiving
and
. message | message
receiving
messages
it 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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4-2-3-2. Address space

Ports (MII/EBUS)

SPI/uC parallel/

Reset =

o 1 2 3 Ditigal 1/0O On-chip bus
A
AutoF der+ !
utoForwarder
Loopback PDI
A A
ECAT Interface PDI Interface
A 4
PHY A A A
Management B
FMMU
A A
ECAT v Y Y
Processing ‘ SyncManager
Unit
A
Y Y v
ESC address space
> Reset Registers User RAM | Process RAM
Monitoring | istributed EEPROM ‘ Status ‘
Clocks
— l
SYNC LATCH 12C EEPROM LEDs

The DS5C1 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 . o
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 -
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ESC Register

Byte

Address Length (Byte) Explanation Initial value
Application Layer

0120h~0121h 2 AL Control -

0130h~0131h 2 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 FMMUSs[2:0] -
+0h~3h 4 Logical Start Address -
+4h~5h 2 Length -
+6h 1 Logical Start bit -
+7h 1 Logical Stop bit -
+8h~9h 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 DS5C1 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 ‘
Cl0byte Max:1486byte T gbte
{ Datagram Header Mailbox Protocol { WKC ‘
6byte 2byte Max:1478byte
Mailbox Header ‘ CoE Header ’ Cmd Specific ‘
__lebit  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 Unsigned?2 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 Unsigned1 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 Ule6 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 Ul16 1o 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

0

1 Not support

2

3

4 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 DS5CI1 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
01h | 604000 10 h
02h | 6060 00 08 h
03h | 607A0020h
04h | 60B8 00 10 h
05h | 0000 00 00 h
18h | 0000 00 00 h
6040h 00h Controlword ule6
6060h 00h Mode of operation 18
607Ah 00h Target Position 132
60B8h 00h Touch probe function Ul16

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 0lh

0lh 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

0lh 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 ~ 8 X|| By Networkconfiguration '] XINJE_DS5C_CoE_Drive_Rev5_0 x
=) Untitieds ~|| :
= [ Device (isLH-24A16) General Address Additional Eih c‘“-‘-'
=B Network configuration h Autolnc address [o : er e
Expert Process Data
{8 EthercaT Frame | EtherCAT address 1001 = [] optional
m 0 Frami Process Data
= PLC Logic 4 Distribute ocl
=0 Distributed Clock
=17 Applicati
fu& mﬁ_i‘:;r:,:magar Startup Parameters Select OC DC SYNCD =
i @ PLC_PRG (PRG) Log Enable 4000 Sync unit cycle (ps)
= @ :;sk(:onﬁguraﬁon - . Synco
£ EthercaT Task EtherCAT /O Mapping EablEED
=g MainTask
&) Fic_FRG EtherCAT IEC Objects ® syncunitcyde |y 1 v 4000 2| cydetime (us)
7 1 () User-defined 0 2] shifttime (us)
-IEﬁ XINJE_DSSC_CoE_Drive_Rev5_0 (XINJE-DS5C EI | ST :
@ Axis (Axis) Information synct
m HIGH_SPEED_IO (HighSpeedlo) [] Enable Sync 1
'3 SoftMotion General Axis Pool Sync unit cycle x1 4000 3 Cycle time (ps)
General Sync Manager oh add [ Edit 3 Delete
I Expert Process Data M Size Type FRO Lt
0 0 Mailbox Out Index Size Mame Flags SM
Process Data 1 0 Mailbox In 1621600 13.0 1st RxPDO Mapping i
2 13 Outputs 16%1601 6.0 2nd RxPDO Mapping
Startup Parameters 3 13 Inputs 1641602 6.0 3rd RxPDO Mapping
16%1603 4.0 4th RxPDO Mapping
Log 16%1A00 13.0 1st TxPDO Mapping 3
16%1A01 12.0 2nd T*PDO Mapping
EhecehT 20 Maobing 1621402 12.0 3rd TWPDO Mapping
SO PDO Assignment (1651C12) b Insert [ Edit 3 Delete @ Move Up Move Down
Status vl 1821600 PDO Content (1651600
E_]EUI Index Size Offs Name Type
Information L] 16#1602 T6Z6040:00 20 0.0 Control Word UINT
[] 16¥1603 16#607A:00 4.0 2.0 TargetPosition DINT
16#60FF:00 4.0 6.0 TargetVelocity DINT
16%6071:00 2.0 10.0 TargetTorgue 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

123




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 | | mstructions based on ESM status |
communication *1) | - . - ~
status . re ate i
(ESM status) : Init Operational Operational Operational
Servo drive : SDO (Mailbox) can send receive message
Communication '
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 | . Dyne 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 + 0 X & Network configuration X
=5 Untitled1 X Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100 - %
=[] Device (x5LH-23416)
= % Network configuration

COM1(RS232)
W EtherCAT Frame
{E crurrame [] MODBUS Master [] MODBUS Slave (XINJE) [] MODBOS Slas
= Bl PLC Logic COMZ (R5455)
=} Application [] MODEUS Master [] MODEUS Slave (XINJE) [ MODEUS Sla
m Library Manager
E] pLc_PRG (PRE) EtherNet
= [# Task Configuration [[] ModbusTCP Master [] ModbusTCP 5lave (XINJE) []ModbusTCP &
% EﬁTerCATfTask T
= EIHTESk therCAT Master
:| PLC_PRG
= Lﬂ EtherCAT_Master_SoftMotion (EtherCAT Master Soff EtherNet/IF
=[] %INJE_DSSC_CoE_Drive_Revs_0 (XINJE-DSSC [] EtherNet/IF Naster [] EtherFet/IP Slave

HgP s (Axis)
ﬂ HIGH_SPEED_IO {HighSpeedIo)
"3 softMotion General Axis Pool

4-3-1-2. General

(1) EtherCAT NIC setting

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 +~ B X || B MNeworkconfigwaton | ] XINJEDSSC_Cof Drive Revs 0 ' [f] EtherCAT Master_SoftMotion x
=5 Untitled1 : —
= m Device (XSLH-24416) General Autoconfig master/slaves Ethercn":i-
= &3 Metwork configuration 2
m EtherCAT Frame Sync Unit Assignment EtherCAT NIC Settings
= cruFrame o Destination address(MAC) FFFF-FF-FRAFFF Broadcast [ ] Redundancy
=0 PLC Logic
BN msaras Source address (MAC)  [00-00-00-00-00-00 | | Browse... |
# Application EtherCAT /O Mapping
m Library Manager . Network name
@ PLC_PRG (PRG) EtherCAT IEC Objects (®) Select network by MAC () Select network by name
= @ Task Configuration
2 EtherCAT Task Siatus Distributed Clock Options
= 8 MainTask |
@ PLC PRG Information Cycle time l4000 2l ps
= I i EtherCAT_Master_SoftMotion {EtherCAT Master Sof} | Sync offset 20 B %
=[] ¥INJE_DS5C_CoE_Drive_Revs_0 (XINJE-DSSC B (T S—
HgP s (Axis)
[T HIGH_SPEED_IO (HighSpeedia) Syncwindow |1 = ¥
"% SoftMotion General Axis Pool

(2) Distributed clock

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 1I/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 4 Eﬂ EtherCAT_Master_SoftMotion X

* o X ﬁ Network configuration | gj
=5 Unbitledt |7
= [{ Device (X5LH-24415)
= % Metwork configuration
m EtherCAT Frame
w CPU Frame
=B PLC Logic
= i',:: Application
m Library Manager

XINJE_DS 5C_CoE_Drive_Rev5_0

General Bus Cyde Options

Bus cycle task EtherCAT Task ~

Sync Unit Assignment

Log

EtherCAT IO Mapping

PLC_PRG (PRG)
= @ Task Configuration
g% EtherCAT Task
=8 MainTask

EtherCAT IEC Objects
Status

Information

& pLC_PRG
= E|] EtherCAT_Master_SoftMotion (EtherCAT Master Sof’l |
=t XINJE_DSSC_CoE_Drive_Rev5_0 (XINJE-DSSC H

: gl Axis (Ais)

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.

2 Untitled1.project™ - X5 Studio V2.2.0
File  Edit Project  Build Debug | Tools | Window
QO EB=sH & b SRR S (M| D
m Library Repository...
-z x|
=43 Linfitled 1 -

&l
=[] Device (xsLH-24A16) ]
W

View Online Help

Package Manager... on [Device: PLC

Eoieeas Device Repository... KIMIE_DS5C_CoE

Visualization Style Repository... 3
: i s Cyde Options
License Repository...
: 5 cycle task
e % MNetwork configuration

License Manager...
w EtherCAT Frame

m CPU Frame Scripting »
= PLC Logic
Dl] . a B Customize...
=-iC} Application ;
(B | iz Manznar Options...
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PR TITRCTRTTRTEAn

H 2 DeviceRe

pository

| Edit Locations...

Location System Repoghory v
[H 1I,:(s stud|o‘,CODESYS'I,Rep05|tor|es‘l,Dewoes}l
Installed Device Descriptions
|String for a full text search Vendor <,m1 vendors:> v
Mame Vendor Version Description
+-| 2 Install Device Description
=+
& € v 4 » ThisPC » Local Disk (G} » Xinje CD » XML file w
+
ﬁ ] Organize « Mew folder
H-
| XSPLCopen ™ Mame Date modified Type
stepping systemn 10/13/2022 215 AM  File folder
3 This PC e ;
= VFD 7/12/2023 209 PM  File folder
l N 3D Objects XS 10/17/2022 824 AM  File folder
[ Desktop XSF package file for codesys software 9/5/2023 11:21 AM  File folder
— Documents X5F package file for xs studio 9/5/2023 11:21 AM File folder
= 4 Downloads | gsdml-v2.33-xinje- ds5p-20220622 xml 12/14/2023 428 PM XML File
J, Music Mj 5P-General devdescxml WTT 2023 3:23 PM XML File
=] Pictures :wj SP-XJ720T-M210.devdescaml 8/12/2022 427 PM XML File
g vid D XIMJE-DS5C-ECTxml I 5/6/2022 10:45 AM XML File
G T XINJE-LC3-AP-Rev2.1 0(T)xml 11/2/2022 444PM XML File
. Local Disk (C2) = e o -
| XINJE-LC3-AP-Rev2.1.1xml 6/16/2023 3:50 PM XML File
= Local Disk (D) | XINJE-LC3-AP-Rev3.1.0xml 11/2/2022 443 PM XML File
- Local Disk (F:) ﬁ KIMJE-LC3-AP-Rev3. 1 1Exml 3/21/2023 218 PM XML File
= Local Disk (G:) ol KINJE-LC3-AP-Rev3.2.1.xml 8/31/2023 132 PM XML File
. Local Disk (H) I (| KINJE-LC3-AP-Rev3.2.3.xml I 11/2/2023 232 PM XML File
8 Device Repository x

Location

;System Repository

{H:\s studio\CODESYS\Repositories\Devices)

EdItLOEEtIDnS

Installed Device Descriptions

String for a full text search

| Vendor | <Al vendors:

Mame

- X1 ¥INJE_E4TCP
X XINJE_E4TC_P_v2
X XINJE_E4WT
%] KINJE_E4WT
X XINJE_EBAD_A
%] XINJE_EBAD_A
%] XINJE_EBAD_A_S_V1
X1 XINJE_ESAD_A_S_V2

[ e

ﬂ' G:Winje COWML file WINJELC3-AP-Rev3. 2. 3.xml
- 48 Device “XINIE_16X16Y" installed to device repository
- ¥ Device "XINJE_4ADZDA" installed to device repository
- ¥ Device "XINIE_E4DA" installed to device repository
- ¥ Device "XINJE_ESAD A" installed to device repository
& Device "XINJE_ESAD_V~installed to device repository
48 Device "XINIE-ESAD-A-S" installed to device repository

Install...

Uninstall

EO

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.
Demces > X ﬁ “étﬁnrkcunﬁi_;urat;mn x-
= «j] Lintitled1 e Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100 - %
=[] pevice (xsLH-24416) |
= Metwork confi i
ot i COML (R5232)
i m EtherCAT Frame
[] MODBUS Master [] MODBUS S
@ CPU Frame
= B0 PLC Logic COMZ (RS4B5)
=i} Application [] MODBUS Master [] MODEUS S
m Library Manager
PLC_PRG (PRG) EtherNet
3 @ Task Configuration [] ModbusTCP Maszter [ MadbusTC
38 EtherCAT Task SaitnT
= B 2
5 Marticle EtherCAT Master
] pLC_PRG [
EtherCAT_Mast— : EtherNet/IF
“[if] HIGH_SPEED I ° - [] EtherNet/IP Master [] EtherNet
"% SoftMotion Gen Copy
T Paste
. Delete
Refactoring 3
Properties...
Add Object
[C3  Add Folder...
Add Device...
| I Scan for Devicssk..l
Disable Device i
e device information cutput
Update Device...

In this example, one DS5CI1 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
L]
| &= 2R Hsmr_‘
‘?IH_TE_DEETL_T of_Drive_Revd D |l-1117IE—I‘SE-Cl EtherCAT(CoE) Drive Revd.O v3.7.70 |l
SERHE O8FIEES
HESRE | EHEITES |

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 + 3 X & Network configuration (] IMIE_DS5C1_CoE_Drive_Rev5_0 X
= 5 Unbitled 1 - o
Address Additional
=[] Device (xSLH-24A18) Beneral Eth CAT_."
=8 Netwark configuration AutoIncaddress o = Expertsettings er o
Expert Process Data
{8 EthercaT Frame EtherCAT address 1001 = [] optional
w LA Fame Process Data
=& PLC Logic Distributed Clock
=3 Application
e m g Startup Parameters Select DC DC SYNCO o
Library Manager
PLC_PRG (PRG) Log Enable 4000 Sync unit cycle {ps)
= @ l’;sk[:unﬁguraﬁul‘l . y Syncd
EtherCAT I/O Mappin
i EtherCAT Task Pping Enable Sync 0
= @ MainTask
) pLc_PRG EtherCAT IEC Objects ® Syncunitcyde |y q = 2000 = Cydle time (s)
= m EtherCAT_Master_SoftMotion (EtherCAT Master Sof| (O User-defined 0 B shift time (ps)
=-ff) XIE_DS5C1_CoE_Drive_Revs_0 (ngEDssc|| | TS
Syncl
" Aods (Aods) Information ¥
ﬁj HIGH_SPEED IO (HighSpeedlo) [] Enable Sync 1
"3 SoftMotion General Axis Pol Sync unit cycle x1 4000 Z Cycle time (ps)
User-defined 0 = Shift time {ps)
I Startup Checking |- Timeouts
|» DC Cyclic Unit Control: Assign to Local pC
I» 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.

4 Distributed Clock

Select DC DC SYNCO ~

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.
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4-3-2-3. Expert settings

In the general interface, selecting Expert Settings will bring up the configuration interface for expert process data.

Devices v 0 X || B Networkconfiguraton '] XINJE_DS5C1_CoF_Drive_Rev5_0 X |
=5 untitied -
'y = Address Additional
=] Device (xsiH-24n16) General ) ) Eth CHT_."
=-§8 Network configuration AutoInc address o = Expert settings er =
i Expert Process Data —
H ’ EtherCAT Frame EtherCAT address |1001 [ optional
i E B Frame Process Data
=50 PLC Logic 4 Distributed Clock
i ’0 Application Startup Parameters E il
: m Library Manager select DL D >
' PLC_PRG (PRG) Log Enable 4000 Sync unit cycle (ps)
r 5 ;sk Configuration : . Synco
EtherCAT_Task EtherCAT /O Mapping
e T [+] Enable Sync 0
= 8 MainTask ; . —
i & pLc_PRG EtherCAT IEC Objects @ syncunitcycle [y q | 4000 Cydle time (ps)
- Eﬁ EtherCAT_Master_SoftMotion (EtherCAT Master Sof| () User-defined b Shift time (ps)
=[] XINIE_DS5C1_CoE_Drive_Revs_0 (INEDssc] | | SRS =
Axis (Axi Syncl
H B Aois (is) Information
: &i HIGH_SPEED_IO (HighSpeedlo) [] Enable Sync 1
"% SoftMotion General Axis Pool — Sync unit cycle %1 14UE|7EI = : Cycle time (us)
User-defined o 3 Shift time {ps)
| Startup Checking [ Timeouts
| DC Cyclic Unit Control: Assign to Local pC
| Watchdog
|_Identification
General ‘ Sync Manager dh Add [ Edit 3 Delete
PDO List
Expert Process Data | S Sie| Type
0 0 Mailbox Qut Index Size Name Flags SM
Process Data 1 0 Mailbox In 16#1600 13.0 1st RxFDO Mapping 7
2 13 Qutputs 16#1601 6.0 2nd RxPDO Mapping
Startup Parameters 3 13 Inputs 161602 6.0 3rd RxPDO Mapping
161603 4.0 4th RxPDO Mapping
Log 16#1A00 13.0 1st T*PDO Mapping 3
16%1A01 12.0 2nd T*PDO Mapping
EtherCAT /0 Mapping 161A02 12.0 3rd TXPDO Mapping
EtherCAT IEC Objects
PDO Assignment {16%1C12) op Insert [ Edit 3 Delete & Movelp & Move Down
Status vl 16+1600 PDO Content (1651600
BEL L) Index Size Offs Name Type
Information Ll 621602 1626040:00 20 0.0 Control Word UINT
[ 1621603 1626074:00 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

Load PO O Info from the Device

PDO Assignment PDO configuration

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:
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- i}lx | % N.etml.'konr.lﬁguratinn »

1= Unfitled > ||° Refresh Copy Paste Delete Revoke FRedo Enlarge Reduce 100 - %
=i Device (xSLH-24A16) |
= ﬁ Metwork configuration
: m EtherCAT Frame
. w CPU Frame
=Bl pLC Logic
= }f} Application
2 m Library Manager
; PLC_PRG (PRG)
= @ Task Configuration
% EtherCAT Task
=-§8 MainTask
-8 pLC_PRG
= m EtherCAT_Master _SoftMotion (EtherCAT Master Sofi
=[] XINJE_DS5C1_CoE_Drive_Rev5_0 (XINJE-DSSC
| B |asis (ods) |
[ HIGH_SPEED_IO (HighSpeedla)
& SoftMotion General Axis Pool

EtherCAT

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:
= L.@ Task Configuration
§8 EtherCAT Task
=g MainTask
& pLC_PRG
= m EtherCAT_Master_SoftMotion (EtherCAT Master So
=[] xmIE_DSSC1_CoE_Driv :
HeP Asis (Axis) & Cut
[} HIGH_SPEED_IO (HighSpeed Copy
% SoftMotion General Axis Poo| [,  Paste
¥ Delete

Refactoring 3
Properties...

it Add Object
[ Add Folder...

Disable Device

Update Device... E
cu - - t
[§ Edit Object o e
Edit Object With... ot
vice name Describe

Edit 10 mapping
[JE_DS5CT ... | EtherCAT Slave i

Import mappings from CSV...
Export mappings to C5V...

Add Xinjie 402 Axis |
Add SoftMotion CiA402 Axis

AAdA Crbrbdmtinm] take TIAANT Ao

After adding Xinje 402 axis:
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> B X || & Network configuration X |
=gl Uniitledl > Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100 - %
= [ Device (¥SLH-24415)
= 8 Metwork configuration
: ; w EtherCAT Frame
B o w CPU Frame
=8l pLC Logic
= @ Application
; i) Library Manager
~[5) rLc_Pra (PRE)
= @ Task Configuration
%3 EtherCAT Task
= & MainTask EtherCAT
: {8 PLC_PRG
E m EtherCAT_Master_SoftMotion (EtherCAT Master 5.,
- = pxarzE_Ds5C1_CoE prive_Revs_o (ANIEDSSC
CHEP Axis (Axis
[ HICAEPEEDTOTRIGNSpERdIe)
"% SoftMotion General Axis Pool

Double click on "Axis" to open the corresponding axis configuration interface, as shown in the following figure:

Homing setting Homing methods | Homing Method 1 w
General Homing Vel |1 | ufs
Acceleration |2 | ufs"2
Scaling/Mapping
Homing Crawl Vel |U-5 | ufs
Commissioning
SM_Drive_ETC_GenericDSP402: IfO -
Mapping =1
SM_Drive ETC_GenericDSP402: | |
IEC Objects T S
Status R 6 5 ——
Information
IR, TR SR :

ER . NS —o

3. Homing configuration
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

General
Scaling/Mapping

Commissioning

I SM_Drive_ETC_GenericD5P402: IfO
Mapping

SM_Drive ETC_GenericDSP402:
IEC Objects

Status

Information

Homing Method 1

b

Homing Vel |1

| ufs
Acceleration |2 | ufsn2
Homing Crawl Vel |U-5 | ufs
B &1
Ay |_|
AR & —

S . RS

B, ARG —

The main options and their functions in the figure are as follows:
(1) 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.

(2) 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.
(4) 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

Haoming methods

General
Scaling/Mapping

Commissioning

SM_Drive ETC GenericDSP402: IfO
Mapping

| 5M_Drive ETC GenericD5P402:
IEC Objects

Status

Information

] 1

PR

Horming Method1
B Qs
2 w/s"2
Homing Crawl Vel 1 lovs
[EEEnEER | TEEEE |

LR fs 8

B Ahe, RREESLR

R Ehe . R —
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4-3-3-2. SoftMotion drive: general

Devices > & oxX % Network r.onﬁg_urauon "ae Botis_1 X
= 5 Untitieds - T
= m Device (XSLH-24A16) Homing setting Axis type and limits ) Velodity ramp type
=88 Network configuration | - i [] virtual mode So&waré limits (@) Trapezoid
{ StherCAT Frame ]w Mo [ Activated Negative [u): O s
i cruFrame R ® fnte Positive [ul: © Quadratic
m Library Manager : Deceleration [W/s7k Cl Identification
[£] ruc_pré (PRE) fﬂ'ggm‘;-mﬁe”e”@ﬂ‘*ﬂl: vo Max. distance [ul: b || o
= Task Configuration -
% EtherCAT Task Isgz,ggjze&:‘rcﬁenm(DSan: Dynamic limits Position lag supervision
=g MairTask | Velocity [ufs]: Acceleration [u/s?]  Deceleration [u/s2]  Jerk [u/s?]: deactivated ot
"] PLC_PRG Sak [0 | [1000 | [1000 | [10000 | Laglimit [ul: | 1.0
= [ EtherCAT Master_SoftMotion (EtherCAT Master Sof| | |
=[] ¥INJE_DSSC1 CoE_Drive_RevS5_0 (XINJE-DS5C S
4 rods (poas [
[l HIGH_SPEED_IO (HighSpeedo)
& SoftMotion General Axis 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 1620000 increments <=> motor turns
i {7 Linear

Homing setting

Scaling/Mapping motor turns <= gear output turns

gear output turns <=3 units in application

Commissioning

SM_Drive_ETC_GenericDSP402: yo | Mapping

Mapping [] Automatic mapping
. ISE::_E[;L;\;%SEI'C_GEHEHCD SP4n2: Inputs:
| Cydic object Object number Type o
S status word {in.wStatusWord)  1626841: 1650 UINT'
I ; actual position {diActPosition) 16#6864: 1640 'DINT
_ tefarmaon actual velodty [diActvelodty)  162686C:16%0 DINT'
L actual torque (wActTargue) 16#6677: 1640 TNT
Modes of operation display (OPF) 16#6861: 1650 'SINT'
digital inputs {in.dwDigitallnputs) 16#68FD:16#0 i it o
N S SO LY A R e A, u ..
Qutputs:
Cydic object Object number Address Type A
ControlWord {out.wControlWard) 16#6840:16#0 "SR "UINT
set position {diSetPosition) 16#687A: 1620 "8e0D 1 ‘DINT
zet velodty {diSetVelodty) 16#68FF: 1620 80D ‘DINT
set torque (wSetTorgue) lo#6871: 16%0 "SRG 'INT
Modes of operation (OF) 16#6860; 16#0 "8e0B 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

EtherCAT_Task
MainTask

Scaling/Mapping

Commissianing
SM_Drive _ETC_GenericD5P402: If0
Mapping

5M_Drive_ETC_GenericDSP402:
|| IEC Objects

Status

Information

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 1O or buses, corresponding high-speed IO 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;

® [tis 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 I/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 %I1X0.0, %QWO0. The
specific format of direct variable declaration is shown in the following figure:

Identifier AT Address :  Datatype ;
( = ) (5T f ()
Identifier \ATJ L A) J \XJ \iByte J Data 'typ)
L J __ @

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

%QWI10 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 64KWords %QWO0-%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

=] 2 VAR GLOBAL PERSISTENT RETAIN
M AT $MBO: BOOL:=TRUE; D
D AT MW40000:ARRAY [0..5] OF WORD;
HD AT $MW40006:ARRAY [0..1] OF LREAL;

END VAR

Table declaration

|

A
el =% it EEE WwE BE &
1 @ VAR_GLOBAL RETAINPERSISTENT M %MEO BOCL TRUE
2| @ vAR_GLOBAL RETAINPERSISTENT D %MWA0000 ARRAY[0..5] OF WORD
:

| “ VAR _GLOBAL RETAIN PERSISTENT HD oMW 40006 ARRAY[D..5] OF LREAL

In the table declaration, various attributes of variables can be edited and set. The following table provides a

specific explanation of the table declaration:

Table 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
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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: _
I: & Network configuration [ e Pods_1 "|E] PLC_PRG X -|
9 | * x PROGRAM PLC_PRG E

Scope Mame  Address  Datatype Initialization ~ Comment  Attributes |

| #vr M %MBO BOOL TRUE

2| @ var  newvar %MBo ARRAY[1..10] OF INT  TRUE IE‘

I

I

-

Double click the blank place in the comment, then click

Array element comment *
Expression Data type Comment
= newWar ARRAY [1..10] OF INT
newar[1] INT
newVar[2] INT
new\ar[3] INT
newVar [4] INT
newVar[5] INT
newVar [6] INT
newVar[7] INT
new\ar[8] INT
newlar[9] INT
new\Var[10] INT
~ After setting up, the text declaration effect is shown in the figure (it can also be declared directly using text):
12 g; Netwnri(‘ mnﬁg_uraﬁon .5 Hd Axis_1 @ PLC_PRG X |
PROGRAM PLC_PRG '
O
3 M AT 3MBO: BopL:=TRUE;
newVar AT $MBO: 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:ARRAYT1..2,2..3] dimension changed to ARRAYT1..2,2..3,3..4],
the original array elements INT ARRAYT1,2] comments will migrate to new array elements
INT ARRAYT1,2,3].
& For example, INT ARRAY:ARRAY[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 ARRAYT1].
® 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 object1
newVar[Z] INT object2
newVar[3] INT object3
new\g =
newya Monitoring Range >
B Please enter the array indices to be monitored.
new\Vsg
— Validrange: [1..10]
newyd  Maximum number of array elements: 1000
newVa e 1 |
End: | 10 |

‘ Begins the indexoffset: ‘

1 11 —

cancel

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.

1@ | & & |
e £ st s wE e i
l| @ VAR newvar ARRAY[1.,5] OF struct1 Egieltae) El
mETELEAE x
=ET TR R &
= newvar ARRAY [1..5] OF struct1 R
= newvar[1] structl
P varl BOOL
= var2 BOOL =
= var3 ARRAY [1..5] OF BOOL A3
var3[1] BOOL [mEss
var3[2] BOOL ik
war3[3] BOOL
war3[4] BOOL
- war3[s] BOOL
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< POU

V2] PLCPRG x @ GV [%¢ stucti | POUL
i PROGRAM PLC PRG
2 VAR
3 /o EEFAE R
4
6 U 1
7 newvar: ARRAY[1..5] OF structl;

END VAR

®  When internal member is FB type, only input, output, and input-output variables will be displayed, and
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.
| ¥ ¢ FUNCTION_BLOCK POU_1 =
T o= % i sEER WE 28 BE E
@ VAR YO BOOL
<
L i -
1
FREEIEFE
Epifr g i Y
33
GVL.newVar.var3[1] Y0
Il r’FD
L] W
Instance comment:
@ | & >
E-=1] =5 o214 g i E EE s
1| @ VAR GLOBAL  newVar structl e BTk ] E|
;iJH—%Iﬁ\gn:n
FEA bE =i ===
= newWar structl EaiF4EA
warl BOOL
war2 BOOL
= var3 ARRAY [1..5] OF BOOL Rifa3
var3[1] BOOL HiF33
- var3[2] BOOL
var3[3] BOOL
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B Initial value setting of variables

1. Initial value setting

Click | | 1in the initial value column of the variable declaration.

Initialization value *
"] | Expression Init value Data type Comment L]
|| = newvar ARRAY [1..5] OF struct1 I
- mewVar[1] 1 struct1 object1
o newVar[2] 2 structl object2
- mewVar[3] 3 structl object3
o newVar[4] 4 structl
newVar[5] [0 structl
0 | Apply Value to Selected Lines Reset Selected Lines to Default Values Il
Values different from the default are displayed in bold letters.
Variables of FB not within In/Out are displayed in gray backaround.

2. It can also be declared directly in text form

= 2 VAR_GLOBAL PERSISTENT RETAIN
HA’I‘ ;.‘".EK': BOOL:=TRUE;
- 4
D:ARRAY [0..2] OF WORD |:
=
HD AT $MW40006:LREAL;
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& 8 |X PROGRAM PLC_PRG
~
=5 ER il byei=it] wE B s
1 & VAR  newVarl  %MB2000  ARRAY[D..Z] OF ARRAY [1..3] OF BYTE
et x
= PLC_PRG.newVarl %eMB2000 ARRAY [0..2] OF ARRAY [1..3] OF BYTE
= PLC_PRG.newVar1[0] 9LMB 2000 ARRAY [1..3] OF BYTE
PLC_PRG.newVar 1[0][1] %LMB 2000 BYTE
< - PLC_PRG.newVar 1[0][2] 9LMB2001 BYTE L
PLC_PRG.newVar 1[0][3] %LMB2002 BYTE i
=i PLC_PRG.newVar1[1] 5LMB2003 ARRAY [1..3] OF BYTE
. PLC_PRG.newVari[(][1]  %MB2003 BYTE
- PLC_PRG.newvar1[1][2] %LMB2004 BYTE
PLC_PRG.newVar1[1][3] %LMB2005 BYTE
+- PLC_PRG.newvVar1[Z] %LMB 2006 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 w 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

143



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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=51 = hiche| ' =i mE  aEE FHE
@ var_clLoBAL newVarGlobal BOOL
2| @ VAR_GLOBAL CONSTANT newVarGloball INT
3| @ vAR_GLOBAL CONSTANT RETAIM newVarGlobal2 byte
4| @ 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 InitWalue Comment Attribute

VAR _GLOBAL new\arGlobal BOOL
VAR_GLOBAL COMSTANT new\/arGlobal INT

VAR GLOBAL CONSTANT RETAIN newlarGlobal2 BYTE
VAR GLOBAL PERSISTENT new\arGlobal3 WORD 100
VAR GLOBAL RETAIN PERSISTENT  newVarGlobald DWORD TEST
VAR GLOBAL new\arGlobals UIMT
VAR GLOBAL VAR IMNT 10
VAR GLOBAL WVAR2 BYTE =3N
VAR GLOBAL WVAR3 WORD
VAR GLOBAL WVAR4 REAL
T mm i Myt ZEEME E IR Bk
| @ var_cLOBAL newVarGlobal BOOL
2| @ vaR_GLOBAL CONSTANT newVarGlobali INT
3| @ VAR_GLOBAL CONSTANT RETAIN newVarGlobal2 BYTE
4| @ VAR_GLOBAL PERSISTENT newVarGlobal3 WORD 100
5| @@ VAR_GLOBAL RETAIMPERSISTENT  newVarGlobald DWORD TEST
£l @ var_cLoBAL newVarGlobals UINT
7| @ var_cLOBAL VAR1 INT 10
9| @ var_GLOBAL VARZ BYTE =¥}
5| @ VAR_GLOBAL VAR3 WORD
10l @ 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:

. VAR PERSISTENT .
Online command VAR VAR RETAIN RETAIN M retained area
. 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
) o 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

-~ 2 x| PLC_PRG X
=5 Untited! ~|lig | 2 x PROGRAM PLC_PRG
= Devi SLH-244 16
E,j =vice (X ) i Scope Mame Address Data type Initialization Comment  Attributes
= ﬁa Metwork configuration E I I
{8 cPUFrame | |_#]vaR RETAIN PERSISTENT | newvar2 BOOL
=80 pLCLogic Sais
=1L} Application VAR
) Library Manager B VAR_IN_OUT
PLC_PRG (PRG) 4% VAR_INPUT
= ;a}sk(:c.:nﬁguratian . < g VAR OUTPUT -
T AL LA, 1| Ty VARTEMP '
=
[l HIGH_SPEED_IO (HighSpeedin) Haas
2 SoftMotion General Axis Pool CONSTANT
v | RETAIN
[v] PERSISTENT

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
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i@ CPU Frame e P e T D s
=-Ell PLC Logic H

=-} Applica™

&

m £ Cut
FLC Copy

= @ Tash [E, Paste
2 $ ¥ Delete =

Refactoring »
[ HIGH_sPEED

2 SoftMotion ¢ Properties...

[:] Add Object » | @ Alarm Configuration...
) Add Folder... £ Application...
[ Edit Object &) Axis Group..

Edit Object With.., &l Camtable..

Collapse Application & CNCprogram..
% CNC settings...
iﬁ Login @ =

&  Data Sources Manager...

Delete application from device ag DUT

&) External File...

ﬂ Global Variable List...

| ¢ Image Poaol...

Conﬁé =2 |nterface...

ﬂ Metwork Variable List (Receiver)...

Devi
ﬂ Metwork Variable List (Sender]...
M |Tr' Persistent Variables...
& POU..
H]  POU for implicit checks...
ﬂ Recipe Manager...
Devices ~ & X|| 5] rpcPre ' g PersistentVars x|
=) Uhtitldl - i it 1 o1
e m Device (XSLH-24415) 2 VAR GLOBAL PERSISTENT RETRAIN
= ﬁ MNetwork configuration =R
w CPU Frame
=B PLC Logic

= ﬁ}i Application
: m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=& MainTask
] PLC_PRG
Tr' PersistentVars
[} HIGH_SPEED_IO (HighSpeedlo)
"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 View Project Build Online Debug Tools Window Help
LR I B LR R T

.

Application [Device: PLC Logic] = @ = , g 9 |[= o= o=

* 3 X

PLCPRG ' g PersistentVars X |
T E ; : T A
= [ Device (xsLH-29A16)

= El Network configuration
: @ CPU Frame
=B PLC Logic
=ik Application
m Library Manager
i[E] PLC_PRG (PRG)
-@ Task Configuration
=" & MainTask
: & pLC_PRG
i k. T PersistentVars
() HIGH_SPEED_IO (HighSpeedlo)
i ‘L SoftMotion General Axis Pool

Z VAR GLOBAL PERSISTENT RETAIN
3 END VAR

i

Build

~ |} D error(s) .(D 1 warning(s) 0 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:

I___, PLCPRG ' (g PersistentVars x|
f [attribute 'gualified onljy
2 VAR GLOBAL PERSISTENT RETAIN clﬁln Cut
3  END VAR oy
B Paste
¥ Delete
Select All
Advanced b

E‘ 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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_[£] PcPRG @ Persistentvars x |

1 dlLLI'l 1Ce Mallfied Ooniy

2 [[] VAR_GLOBAL PERSISTENT RETAIN

3 // Generated instance path of persistent wvariable
4 FLC PEG.newVard: BOOL;

5 L 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 new Var 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.

BE ~ 8 || [ pevice '[5] PLC_PRG x| |
S8 AmEI Bdl Device.Application.PLC_PRG
=2 (i Device [EEiEf] (XSLH-30A32)
e ]
i ﬁ PERARS @ newVar INT LLE]
i cruinze
=Bl pc BB
=} Application (EfT]
D BEEE
~[E] rc_rre R
=¥ @ MainTask
: & pLC_PRG
T PersistentVars
% softMotion General Axis Poal =
s a Fio -
2 [RETURN
Power on after abnormal power off:
e ~ % X|| i vevice x|[E] mcrre [ Persstentves |
,@ EmEr I'_ N o = i
= [0 Device (SLH-30432) BREE FHARER . | PO - | B -
- B P B
il crumnzm | O .
- Bl eci®g FIHSITE | :
= aApprmﬁon 1 | . - SO
D meE B am— e = ®
2] pLc_PRG (PRG) A= Fi=
E (& remE Gateway-1 ..| |XSLH-3UA32 s v‘
= @ MairTask PLCIEE 1P-Address: BEER:
: i @ PLC_PRG localhost XSLH-30432
’ T” PersistentVars PLOIES f??—} E%ﬁjgﬂiuﬁﬁ
% SoftMotion General Axis Pool =
AP :
9 o XS Studio V2.2.0 X Bi5 D
B 1707 0003
el
Symbol Rights 8 REEEIREE EEHTERE EE
' EHFLE
FRE Wuxi Xinje Electric Co.Ltd,
AEHE Bk
#7E

The data did not change when powered on again, and the retained variable ran successfully.

BE v B %|| [ pevie ] PLCPRG x (@ Persstentias |
SRE Device.Application.PLC_PRG
%3 (@) Device ] 5L-30432) - m & e e e
- 8RR
i crutnze
=Bl pLciBig
. = £} Application [i&47]
i seEs
PLC_PRG (PRG)
- 3 rEmE
H=E 2 & MainTask
: 8] pLC_PRG
| Tr Persistentvars
2 "W SoftMotion General Axis Pool z o

L0 o

K3

@ newVar INT 888
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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

* 1 oX |

=5 Lhifitled1
= [ Device (xSLH-24A15)
= % Metwork configuration
w CPU Frame
=0l PLC Logic

-

= ._I.Cl"_
L4 Appli
i Lt & Cut
] rug Copy
= @ Taf [ Paste

=& # Delete

T rer Refactoring

[ | HIGH_SF‘EE| Properties...

. SoftMotion
3] Add Object

-+

) Add Folder...

7 Edit Object
Edit Object With...

Collapse Application

o Legin
%5 Log

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] X

Boot Application  Application Build Options  Encryption | Target memory settings | Build 24 | *

|:| Override target memaory settings

Input size 131072 Bytes
Qutput size 1531072| Byles
Memory size 262144| Bytes

M Retain Area Setting

Start Address @ %GMB Ijl
End Address : %GMB Ijl
This device M retain areais 0

Tips: When use MoudbusTep(V1.0.0.0) in ARM Device,
power_down hold area is fixed memory size

Note:

(D) If the starting address of M retained area is "%MB50" and the ending address is "%MB100"; The non
power-off holding area is "%MBO0-%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 "%MB0-% 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

L B | T pevice [ . RLCERa & W?ﬁiﬂ?ﬁi ﬂb iif#éﬂ?a‘\_ V@ e x
=5 AT - 1 :
=[] Device (xaLH-24416) 2 F] VAR _GLOBAL
=-d8 FERETS 3 a:WORD;
i crutnze - b:WORD;
- Bl pLC B35 c:WORD;
=% Application i .
@ o | Enp_vag
il
PLC_PRG (FRG)
=@ rEmE
= @ MainTask
& pLC_PRG
ﬂi HIGH_SPEED_I0 (ZjH10)
A SoftMation General Axis Pool

2. Create recipe manager

[S14 Ml L

=-IL} Application

4 Cut
il Library M :
m by Moy S
[£] PLc_PRG (PR
Paste

= @ Task Configur
=¥ MainTask ¥ Delete

& pLc Refactoring 3

T PersistentVar

[ HIGH_SPEED_IO (High

'A SoftMotion General A |

il

Properties...

Add Object 3
Add Folder...

Edit Object

Edit Object With...

B

Alarm Configuration...

5

B EEEE LDEES BT

Application...
Axis Group...

[ L L

Cam table...
CMC program...
CMNC settings...

Collapse Application
€8  Login

Delete application from device

Data Sources Manager...
DUT...

External File...

Global Variable List...

Image Pool...

Interface...

Metwork Variable List (Receiver)...
Metwork Variable List (Sender)...
POLL..

POU for implicit checks...

Configure device

Device Infor

Machine sla

Recipe Manager...

Redundancy Configuration...

Cormmlbrnl Tanfiaoe i
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3. Create recipe definition

Devices

> o X

Lintitled 1

= ({1 Device (xSLH-24A15)

- B8 Network configuration

: E CPU Frame

=2 PLC Logic

= a‘ Application
ﬁﬂ Library Manager
5] pLc_pRG (PRE)
ﬂ Recipe Manager

_[g] Pc_PRe

|| Storage  General

File path

Separator

() Tab

}/“ PersistentVars

f4, Recipe Manager X |

Storage type | IEENE]

File extension |.txh'ecipe

() Semicolon

() Comma

= @ Task Configuration Cut @ := Ol
o =g MainTask Copy
L=
: 8 pPLC_PRG Paste Columns & Selected Columns
i T Persistentvars > Delete == 'b\l'ariable
[ HIGH_SPEED_IO (HighSpeedlo) S| g Cuvent vakie
"% softMotion General Axis Pool Browse Pt <
Properties... Value [
| Value 55
3 Add Object v Recipe Definition... | |
) Add Folder...
[§ Edit Object
Edit Object With... 3 1
. efault| Up Down
Collapse Application
4. Select variables that require the use of recipe functionality
Devices v # x| [6] PICPRG @ Persstentvas |, RecpeManager '3, Recipes x|
=) Untitleds || variable Type Name Comm... Minim.. Maxim.. Curren...
= [ Device (xSLH-24416)
= ﬁ Metwork configuration
{8 cpu Frame
= Eﬂ PLC Logic
= £} Application Input Assistant
h m Library Manager
; PLC_PRG (PRG) Text Search  Categories
: Variables =  Name Type Address Origin
Task Configuration :ﬁ izt =
= §8 MainTask - & 1o Breakpoint
. - nfig_Gl...
H & pLepro +-{} sM3_Basic
T PersistentVars G L) a3 path
-l HIGH_SPEED_IO {HighSpeedIo) =
% SoftMotion General Axis Pool
im [ structured view Filter |None

5. Add recipe
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Devices ~ & x|| ] P.CPRG | @ PersstentVars  [p4 RecpeMarmger X Recipes X
Linitled 1 ™1 Variable Type MName Comm...  Minim...
= (@ Device (isi-29416) PLC_PRG.newVar2 BOOL
= -5 Metwork configuration
m CPU Frame T
=B PLC Logic A
= @ Application Copy
m Library Manager Paste
PLC_PRG (PRG) Delete
= Recipe Manager
RQ Recipes Select All
= {4 Task configuration Edit Object With...
=58 MainTask
v’@ PLC PRG W Insert Variable
=, + P ron
T PersistentVars % Add Child
[ HIeH_sPEED_IO (HighSpeedio) T AddSibling
'3 SoftMotion General Axis Pool Cg  Update Structured Variables
[ AddaNewRecipe |
:—25 Remove Recipe
" Load Recipe...
&  Save Recipe...
£ -
&, New Recipe >
Mame Al
Copy from existing | <Create Empty = w
Ok 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.

BE

= 3 x| 7 oviee | FEEE W, B5EERE O, Recpes x @ on 5] pc e
G ADRATIRR ARG ~l| =8 #8  &m IR BM BAE  SEE  AA
= A f) Devie [F 50 pELR-22A15) ana T 5 .
- B R GiLb WORD 0 i
{i cruize GYL.c WORD 0 E_%‘J
= B rc B =N
=} Application [&=fT1 L
" X
i) s
PLC_PRG (PRG)
- R maEEs 19
i@, Recpes y
=5 frpmE i
= g MainTask Gy
8 pLc_PRG &
4% "8 SoftMotion General Axis Pool @
& () HIeH_SPEED 10 (Ei#I10)
o
&
b
[
.
o ISR

7. Instructions can also be used for recipe creation, reading, writing, and other operations.
(1D Write a program for creating, reading, and writing recipes

Example:

VAR
RecipeManCommands_0:Recipe Management.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.

RE > 3 x

=) BEASTERFE =
= > () Device A (XSLH-24416)
- 2 RS
B cthercatize
i crumze
- 80 e iBig

5] POU (PRG)
- A, AoTEIES
@, Rreapes
- @ urma
5 & EtherCAT Task
=43 & MairTask
& pic_prG
3 (@ HiGH_SPEED_IO (HifI0)
= () ethemet [Ethemet)
> (i) Modbus_TCP_Master (Modbus TCP Master

_ @ o |Q Reomes

Device Application POU
sl
+ @ RecpeManCommands_0
# READ
# WRITE

#|creat

] I READEENEE) THEN

=D _1P
Ir WRITENENEN THEN

mmands_0.ReadRecipe

onName:= 'Recipes’, = ')/ ESTER

END_IP
1P CREATEENES THEN

=D _17
A

mmands_0.WriteRecipe

RecipeManCommands_0.CreateRecipe (RecipeDefinitionName:= 'Reci

initionName:= 'Recipes’, im 'CCY); /T RIA

s, RecipeName:= 'CC');// &/ ENCCHES

@ G x
Device Application.GVL
;A =5 & el HBhk =3
@- WORD }
@ WORD 2
@« WORD 3
(2) Read the value to recipe
@on  [5 pou x|
Device Application.POU
T =i & el gtk =
+ @ RecipeManCommands_0 Redpe_Managemen...
| # reap BOOL l:'
# WRITE BOOL
& CREAT BOOL
<
r—
1
El 3 IF READEGNE THEN
4 RecipeManCommands_0.ReadRecipe (RecipeDefinitionName:= 'Recipes', RecipeName:= 'CC');/ S ER
s| END_IF
El € IF WRITENEE THEN
7| RecipeManCommands 0.WriteRecipe (RecipeDefinitionName:= 'Recipes’', RecipeName:= 'CC');//E 5EFA
8 END_IF
E| 9 IF CREATENES THEN
190 RecipeManCommands_0.CreateRecipe (RecipeDefinitionName:= 'Recipes', RecipeName:= 'CC');// @U@ & 25CCH05
11|  END_IF
BETUEN]

(3) Change the current value

@ on x| [5] pou

to other value
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(4) Write recipe value

R & X @on B Recps  [F] Pou x|
= monaron |
& P + @ RecipeManCommands 0 Recpe_Managemen...
I EthercaTinze # READ BOOL
B crutnze [ v Lo ] ]
Bl rcims # CREAT BOOL
= 3 Application 7]
o
i FEEE < <
' [B) rLc_PrG (PRG) 3
~[&] Poupre) 5 3| IF READQENEE THEW
-, BEEES 4 ‘cnmands_(0.ReadR: nName:= ' = QYY) > 7 J -4
END_IF
R, recpes 5 o Ir WRCTESENER THEN
=0 fremE comands_0.RriteR tionliame:= ‘Recipes’, RecipeName:= 'CC')://EEFEEA
<> EtherCAT Task END_IP
= 38 ManTask 8 eI C:?‘- THEN
H cipeManCommands_0.C R pe (R b H
& pLc_PRG i 5
-~ () HIGH_SPEED 10 (ZiRIO)
=3 [ Ethernet (Ethernet)
*3 [ Modbus_TCP_Master (Modbus TCP Master
R NS S R
|5 rcrre (i) BEEE |
=3 & HEE it
WORD 1
WORD 2
woro ; —
Note: Other functions of the recipe can be found and used in the definition
e [ rov x(fip BEEE |
1 PROGRAM POU
8 2 VAR
3 RecipeManCommands 0:Recipe 4 =t anCommands;
i READ:BOOL; <
6 WRITE:BOOL: =5l
€ CREAT:BOOL; B
7 END VAR B
2%
[ oms ’
- =) » |@ Browse Cross References: Recipe_Management.RecipeManCommands
1 = 5
£ T @AmE. D SR
=] 3 IF READ THEN =i 3
4 RecipeManCommands_0.ReadRec niame:= 'Recipes', Recipelame:= i R
5| END_IF
8 € IF WRITE THEN
7 RecipeManCommands_0.WriteRecipe (RecipeDefinitionName:= 'Recipes', RecipeName:= 'CC');://EE5ESA
s END_IF
8 S IF CRERT THEN
10 RecipeManCommands_0.CreateRecipe (RecipeDefinitionName:= 'Recipes', RecipeName:= 'CC');// YIS & 0CCAIE 5
‘@on 5 rou ) FEES x -
EEE X MR FEE 2E 51508 @5ES © conlegend... (<>
BR RS il
#-|LJ 3slicense = 3sLicense, 3.5.16.0 (35 - Smart Software Solutions GmbH) 3.5.16.0
% |8} BreakpointLogging = Breakpoint Logging Functions, 3.5.5. - Smart Software Solutions GmbH) 3.5.5.0
%- |8 CAA Device Diagnasis = CAA Device Diagnosi 5.15.0 (CAA Technical Workgroup) DED 3.5.15.0
#- |l 10DrvEtherCAT = 10Drv 0 (35 - Smart Software Solutions GmbH) IeDrvEthercatiib 3.5.16.0
® [&¥ 105tandard = IoStandard, 3.5.15.0 (System) IoStandard 3.5.15.0
® [0 RecpeManagement = Recipe Management, 3.5.16.40 (System) Recipe_Management 3.5.16.40
% 1B cM3 Raci- = SM2 Racic 4 100 N (35 - Smart Snfiware Snlifinne Gohi SM? Radr annn v

= [3) Regpe Management, 3.5.16.40 (System)

-~ g @ Eve [

&0 General Types
* D Interfaces
@ Returnvalues

D o]
/

METHOD CreateRecipe : DWORD

Creates a new recipe in the given recipe definition

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. crecipe definitions.crecipe extension>. At the end the new recipe would be stored in the
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default file
InQut:
Scope | Name Type C
Return | createrecipe OWORD Possible last error values:
« ERR_RECIPE_DEFINITION NOT_FOUND
» ERR_RECIPE_ALRFADY EXIST
= ERR_RECIPE_NOMEMORY
= ERR _NO RECIPE MANAGER SET
= ERR_OK
See ReturnValues (GVL) for a description of all possible errors
Input | RecipeDefinitionName ['staine | Name of the recipe
RecipeName STRING | Name of the recipe




6. Programming language

6-1. XS Studio supported language

PLC programming languages supported by XS Studio programming software:

® [Ladder 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:=0 TO 0 BY 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:

o fic_ericerarameter_Cof 0
xEMecure = WRITE, £ A

Line mumber ]

™

P

elzrore: )5
SMC)_ETC BrizeParameter Cof_ 10
xExecute 1= HRITE,

xDonesa:

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 call Function narpe
(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 ) )
block/Function Call Function block/Function name();
IF < Booleans > THEN
1IF <statement contents>;
Selection statement
END_IF
CASE
FOR
Iteration statement WHILE
REPEAT
EXIT
Jump statement CONTINUE
IMP
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 TONI1, and the

specific implementation is as shown in the figure:
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& Trace r__;;i PLC_PRG.Int_active i B

1 PROGRAM FOU 1 . E
= g VAR :ég[
3 TON1: TON: i
4| END VAR -
4 — ITF F
W
1| TON1{IN:= , PT:=, Q=> , ET=> }:

[ %]

3. Selection statement

() IF

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:

Boolean

expression

FALSE

Statement content

A

(2) IF..ELSE

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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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

\{
FALSE
Boolean
TRUE expression 2
TR Boolean FALSE
expression 3
TRUE
Y \ 4 Y
Statement content Statement content Statement content Statement content
1 2 3 n
Y \4 \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:

163



¢ 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 INT1 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:

I-' £
Operationdctive:=FALEE
OrdeyActiver=FALEE
RecipelActive:=FALSE;
nfoldctive:=FALEE;

bferviceActive:=FALSE;

o]

A )

=

bSimnlationActive:=FALEE;
=)
IF iMainArealndex = 0 THEN
bOperationfctive:=TRUE:
ELSIF iMainlreaIndex = 1 THEN
bOrderActive:=TERUE;

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:
/4 gestore handling:
A4 only ¥vhen mouseup w¥as done
IF xRight AND bDragCenStart = FALSE THEN
xBight := FALSE:
IF iMainArealndex <« MRX MODULES-1 THEN
iMainhrealndex := iMainlreaIndex + 1;
bIndexChanged := IRUE;
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 B B | Application [Device: PLCEE] - &8 7 |} w % == @ | o M| |2
§ Testan20726  [[F] Test20230705 )[E] Test20230529 x [[] Test20230620  [[] XI OmonUtls  [[E] Testz0230617  [[E] Testzn2iens  [[5] Testan23n7iw
. PROGRAM Test20230529 ~=)
! [ VAR O
3
L | // aaInl:ARRAY [1..4] OF BOOL := [FALSE,TRUE,FALSE, TRUE];
i | // aaIn2:ARRAY [1..4] OF BOOL := [FALSE,TRUE,TRUE,FALSE];
ol /S aaSize:USINT = 4;
i | // =aaOut:ARRAY [l..4] OF BOOL;
ol S/ aaRes:iBOOL;
[150% [&R «

// aaRes := AryAnd(Inl:= aaInl[l], In2:= aaIn2[l], Size:= aaSize, AryoOut:= aaOut[l]); #;
! // axRes := AryXor (Inl:= aaInl[l], In2:= aaIn2[l], Size:= aaSize, AryOut:=axOut[l]);
§ // axnRes := AryXorN(Inl:= aaInl[l], In2:= aaIn2[1l], Size:= aaSize, AryOut:=aznOut[1l] );
:
; //resl3 := McdReal (Inl:= modInl, in2:= modIn2, Out=> modoOut) ;
3 resl4 := ModReal LR(Inl:= medlrInl, in2:= modlrInZ, Out=> modlrOut);
VSR TR RS
' // RES1 := Dispart8Bit(In:= disptIn, Num:= dispNum, Aryout:= dispoOut) ;

// res2 := DispartDigit(In:= dispdIn, Num:= dispdNum, AryOut:= dispdout);
! SUB_TOD time(Inl:= ttimeInl, InZ:= ttimeInZ, Out=> ttimeIn3);
}
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6-2-4. ST editing

1. ST toolbox

The tool category interface is as follows:
ToolBox

ISearch. " o ]

P My Favorite
A Basic Instructions

= l_j ST Sentence

& IF

FOR
WHILE
CASE
REPEAT
CONTINUE
IMP

EXIT
RETURN
LogicOperations
Math Functions

Counters

CERR R I ¢ R T S R S

Timers

Data Process

Data Write and Read
Data Shiftment

Data Transfer

Comparers and Selection

VEVVUVPYRUREE

Data Conversion

Inzert "IF" statement

Insert "FOR" statement
Insert "WHILE" statement
Insert "CASE" statement
Insert "REPEAT" statement
Jump to next cycle execution
Jump to "Label" to execute
Jump out of this oycle
Return(Bxit from this POU)

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:

T -
=F identifier
& IF

< [IF... THEN...

@ ToMarldentify 5
F SMC_AXIS_GROUP_AXIS_IM_DIFFERENT_TASK

=F SMC_AXIS_GROUP_DEPENDENCY _IM_DIFFERENT_TASK
&F SMC_CP_AXIS_ORIENTATION_IPO_CONFIG_DIFFERS

=F SMC_CP_CONFIGS_DIFFER
2F' SMC_DEC_CIRCLE_MON_UNIFORM SCALING
=F SMC_SMOOTHBSPLINE_LNIFORM ;

(1/3) AN items

== v

(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 x
@] cFc Editor ~
el Compaoser 4
% Edmiic Theme N9 Margin  Text Area  Monitoring  Colors and FontStyle
i Dedaration Editor pr
Eﬁ Device Description Download Number of undos =
[ Device editor Tab width 4k Keep tabs
FBD, LD and IL editor =
@ 7 Indent width o s
L Help
IEC Text editor Auto Indent Smart indent with code completion v
h Input as.mstant . Folding Keyword e
H International Settings Mone
ffip Libraries
: ¢ Indent
@ kiey v demeton] Code control(Formation: /) comment{{{ code [/ }}
[ Load and Save
@ Manitoring

=

£

% PLCopenxML
?,_, Proxy Settings
ﬁ Refactoring

Conce
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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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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:

-

section

execution
process

WATITIE ex

ecution process

.
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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:

Lable1

Lablel

\j

— 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:

bInputl

Il pLabell

bInput3 bOutputl

[l D

Labell:
CTU_ 0
bEnable CTO
LT EN  [5E ENO drETURT p
bCounter | EREE—U T 0=
bEeset m—EESEI CV—nCurrentValue |I|
999 —{BV

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, bOutput2 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.

Libel:dee |3bel function/function block
CTU_0 /
Al bEnable I . g2
1 B 1B o G oo {]
'
""H ECouncer — (1 0 = bDone /
contact .
bReset —RESET CV [~ nourrentValae CD!IS
—Fv

1. Power supply rail

The graphic elements of the power rail in a ladder diagram are also known as busbars. Its graphical representation
is located on the left side of the ladder diagram, also known as the left power bus.
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Label:

BEnskle

ctu w2

L

g

Left busbar

blrunter —{C0 G~ bhone
BREasE —{RESET CV |- aeucsreatValus
1BV

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
connecting elements

(b) Vertical connection
elements

A label is an optional identifier and its address can be determined when defining a jump. It can contain any

3. Label
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
pull-in. If the state of the connecting element on the left side of the contact is True,
Normally

open contact

1F

then the state True is passed to the right side of the contact, causing the state of the
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 41T 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 right Multiple contacts can be connected in series and inserted on the right side. Multiple
contact .ﬂ_ﬁ. series connected contacts are in a closed state
Only the last contact can transmit True.
Insert I'H |]J 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

w 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 i
. right.

connection
Insert
normally Multiple contacts can be connected in parallel, with normally open contacts inserted
open I'I I}l 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. Coil

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 instantancous 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

=0

Boolean variable of the coil is set and held until it is reset by the Reset coil.

Reset coil ﬁ_ 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 H Invert the signal.

There are two modes, P and N, which can be switched by clicking the tool. P is

Edge

deot fi n triggered at the rising edge of the collected signal, N is triggered at the falling edge of
etection

the collected signal.

There are two modes, R and S, which can be switched by clicking on the tool. S is set,
Set/reset

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 SWITCH1 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.

TON_O
bStartButteon bEmg_Stop TON blorking
il 1M m 2 W
T
bPWorking
il

T#55 —{PT

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 0
bEnable ctu bWorking
A LrumrLr
I} (EE L
T
bCounter | CU Q= bDcne
bReset ST RESET CV - ncurrentValue
389 —py

It can be seen that when the bCounter has a rising edge trigger signal, the parameter output variable CV is
calculated by adding 1.

¢ When EN is False, the operations defined by the function block ontology are not executed, and the value of

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 o £ MainTask x| [f] Device [ [f] HIGH_SPEED_IO
=2 Uniitled? w || Configuration
=[] Device (xSLH-24415)
=1 Network configuration Priority ( 0.31 ): |3
i w CPU Frame
= Bl pLC Logic ke
=1} Application || & Bxternal I V| Biternal event | X2_TRIG
m Library Manager
=] PLC_PRG (PRE) Watchdog
= @ Task Configuration [ ]Enable
Time (e.g. t¥200ms)
[t HIGH_SPEED_IO (HighSpeedia) S ;
‘2 SoftMotion General Axis Pool

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 WritelnterruptParameter 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 J): |*3

Type
& External v|  Bedernal event |X3_TRIG
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B MainTask

[H Devie (] HIGH_SPEED_I0 x|

Hardware Port Configuration

Generic Input s

Counter Parameters

Axis Parameters

HighSpeedlo /O Mapping

Status

Information

Generic Input e
Generic Input =—
Interrupt input =—
Generic Input e
Generic Input =—
Generic Input e
Generic Input s
Generic Input e
Generic

Input =—

Generic Input me

Generic Input e

Device Application.PLC_PRG

=

@ XJ_Enablelnterrupt_0
“$ xEnable
“» udiExternal
% uiCompare
ke xvalid
"$ xBusy
"$ xError
% eErrorlD
& X0_WritelnterruptParameter_0
“$ Port
4% xExcute
% byValue
"$ xDone
‘Q xBusy
"$ xError
®$ eErrorlD

Filter{us;
fus) [1 countero
X0 120000
- Count Mode AfB Multiple:
X1 120000 Coincident Qutput None
External Input Mone
x2 [0 E
[ Counter1
X3 2
Count Mode A(B Multiple:
x4 120000 Coincident Output None
External Input Mone
%5 [20000 Gl
[] counter2
X6 120000
Count Mode AfB Multiple
X7 20000 Coincident Output None
x10 20000 External Input Mone
[ Counter3
X1 |20000
Count Mode AfB Multiple:
Xz Coincident Output None
w13 0000 Bxternal Input MNone

s
¥J_Enablelnterrupt

4

]

4

BOOL
UINT

UINT

BOOL

BOOL

BOOL

HSIO_FRROR
XJ_WriteInterruptParameter
UINT

BOOL
BYTE

BOOL
BOOL
BOOL

HSIO_ERROR

Interrupt Input

O A &
Ox %] H
Oxwo (3] & &
Ox2 (3] ¢ &
[ asiso
Pulse Qutput
Pulse Port
[ axis1
Pulse Qutput
Pulse Port
[ asis2

Pulse Qutput

Pulse Port

b General output

[1xs } ] ¥1 = General output
Ox Bl & ¥2 [ General output
D Bl | 7 b General output
[as (%] & 8 Y4 o Gemeral emtput

¥5 e Gemeral output
Pulse +dred R ve | Gemeral cutput

Y4

Pulse +direc =

¥5

Pulse+direc +

b

Y7 |— General sutput

Y10 e Gemeral omtput
E ¥11 b General cutput
v12 = General output
o Y13 b General output

P32

G
FTFSMEBRIN R B0
FTA S —Farh iR 0
Gl 35

ETEiEST

RIS

iR {E

WOE, Hln CHhEpHLA P
L5y

{B(0: EHE AT,
ETE&ET

BRI

RIS

XJ_Enablelnterrupt_0

XJ_WritelnterruptParameter_0
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7-2. High speed counting

B Application for firmware 1.1.0

Note: Firmware versions below 1.1.0 do not support high-speed 1O 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 v 1 x & MairTask ‘ﬁj' Device ) HIGH_SPEED_I0 x
. i = Filter(us) Interrupt Input
=/ [ Device (xsiH-24a15) Counter 0 Phase A—yx0 Yo |— General cutput
=83 Network configuration E—— auntorllEhage CountMode  A/BMultiple ~ Ox A& & B2 3] ¢ &
CPU Frame
=i Et,_w( N— Counter 0 phase B—4X1 Coincident Qutput None T Ox FlE % Os e ®% Y1 [— General output
=% Application X External Input ~ Nene i
9 Lrary Manager P Generic Input =l X2 O Fly % O Fle % vz |— General output
PLC_PRG (PRG) [ Countert seneral
e .| | ceneral output
@;“M“”:Qim” Eate Tatarcunt it e=p0) CountMode  A/BMultiple ~ OxoFllg 2 O e e | © 2
= & ManTa
8] PLC_PRG Information Generic Inputmmdl X4 Caincident Qutput Nane - Dz [l # O Bl e | ¥ [ Genaxel outpue
Generic Input=——gX5 fevmtloy o : vs | General output
[ axiso
[] Counter2
Generic Input——flX6 Pulse Output  Pulse+direc ~ Y6 l— Genersl output
Count Mode AJBMultiple ~
Pulse Part Y4 E
Generic Input=—g X7 Coincident Qutput None - vi | seneral output
i " [ Axis1
% Bxternal Input lone ) ; f=— General outpul
Genle, Topdt —g 10, Pulse Output  Pulse+drec ~ yio Gumeral iy
Generic Input=—fiXil L counters Pulse Part Y5 = Y11 l— Genersl output
Count Made A/BMultiple ~
Axis2
Generic Tnput—flX12 otk B |7 V12 s i
Pulse Output  Pulse+drec ~
Generic Input=——g¥13  [20000 External Input  None i L - = vi3 = General cutput
Devices ~ & X| & ManTask  [[f] Device '] HIGH_SPEED_I0 x
Reiel bt T Courvier | Coter | Gomeer3
. 3 i ounter ounter. ounter.
= m Device (XSLH-24A18) Hardware Port Configuration |
5 : General Pulse frequency,rotational speed
s! Network configuration et
{8 cruFrame | Example{XJ_Counterd Type: X]_COUNTER_REF
e § ] Measure Period: 10(ms) X
‘jl] ;LJC Logic Axis Parameters
=L} Application Count Mode: Linear Count i =
i o . ® O circle Count Pulses Per Turn: 200,000 ~
Library Manager HighSpeedlo I/O Mapping
PLC_PRG (PRG)
= @ Task Configuration Status
=% MainTask
8 pLe pRG Information e, —
npu ogic: ositive MNegative
[ HIGH_SPEED IO (Highspeedis) HEREIE 3
SoftMotion General Axis Pool Func Select: [Mone
Default
(0 Device i1 Grsasa0-) =as E= & wEE i I8
=80 ;Lf 28 - = @ )_Counter_Enable_0  XJ_Counter_Enable
- 12 Application [fT] # ™ Counter REFERENCE TO X1_COUNTER ... #1#R2EDA_COUNTER_REF
-
i) FEms %y xEnable BOOL T
L _[pRG’ # eMode HSC_EDGE_MODE PosEdge Poskdge: | FSEHEIs NegEdge: TREAHE: BothEdge: FRIFIHEL
) 4 xDirection BOOL False N true: WA
- 1{-?353% $ divalue DINT 2147483582 EEE
g I 3 1
E TR "% udiFrequency UDINT FORSRENIRIE (Pl b SHEMIRESEE A ER
b e " udiReM UDINT SRR (Bl ymin) » SREREHSER TGS ER
? HIGH_SPEED_IO (Z#I0) "$ xBusy BOOL 2
SoftMotion General Axis Poal i = ey
F$ eErrorlD HSIO_FRROR ERE
=
X%J_Counter_Enable_0
XdJ_Counter_Enable
[N Cowie? -SiCounter avalue 2
B3, Encble udiFrequency
jeMode udiRPM
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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) [] countern Interrupt Input
Generic Input=——fiX0 20000 - vo | — General output
e ARSI oo Count Mode AJB Multiple: ~ (e A N Mo 2]+ 0%
ounter Farameters
Generic Input w1 20000 Coincident Output None = . - | Y1 f— General output
Axis Parameters Che [R14 s [ R4 f
External Input None o
[ io Input =—_iZ 20000 , | Y2 f— Gemeral output
HighSpeedIo /0 Mapping SRR Ox By & Ox By %
[] counter1 5
Interrupt i —_ 2 . : . ¥3 o Gemeral output
Status rt it Count Mode AJB Multiple: ~ Oixwo 3§ # Oxa 31§ #
Information Generic Input X4 Coincident Output None Oz [5] 4 Oxs [5 Y4 [ General output
S, A Je
. External Input None .
Generic Input el X5 20000 Vs = Gemeral output
=
[ counter2 .
Generic Input=———_ K6 20000 Pulse Output Pulse +direc = Y6 f— Gemeral output
Count Mode AJB Multiple: =
Pulse Port Y4 2
Generie Input=——gtX7 20000 Coincident Output None - Y7 |— General output
[ Axis1
: External Input ~ None - ) | General output
SenefiecTapir —4X10 Pulse Output Fulge+direc = ¥i0 eneratOLERY
[ counter3
Generic Input=—fiX11  [20000 Pulse Part L2 E vi11 [ Gemeral sutput
Count Mode AJB Multiple: -
Axis2
Generic Input meld 12 20000 Coincident Output None - U Y12 f— Gemeral output
Pulse Output Pulse +direc =
Generic Input—Q %13 [20000 Bremalinpdt, [Hoos & pulse Port Y6 = ¥13 = Gemeral output
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:
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.Ir|1.:errupt .Inpu.t

[ @ & M 2 N

Y0 — Axiz 0pulse output

¥1 b Gemeral output

Clxe @4 & (1% [HlE &

b Gemeral output

Cx G & O FlE & | 7

E] b Gemeral euntput

[ixwo (B¢ # [Dar A %

[xi2 -T v []x13 -T L V4 == Qutput inaxizDdirection

Y5 b Gemieral output

] Axis0
Pulse Output Pulse +direc - G e enieral eutput

Pulse Port =

\'Fi b General euntput

[] Axis1
e G al output
Pulze Output Pulse+direc - Y10 Enerat mmtem
Pulse Port Y5 T Y11 b Gemieral omtput

[] sxisz2

Pulse Qutput Pulse +direc =

Y¥i2 b Gemeral eutput

Pulse Part Y6 * Y13 e Gerieral ountput

¢  Configure the high speed pulse output working mode:

Pulse command pulse+direction
format Forward run Reverse run
Forward PULSE PULSE _|_|_|_|_|_|_
direction SIGN J SIGN j

Reverse |  PULSE ose L L] L L

direction SIGN _‘ SIGN J

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 Configuration Axis pisl  Axis2  Axie3

Counter Parameters Axis Mame Velocity ramp type
I | Bxample: Type: X]_PULSE_AXIS @ Trapezoid
. HighSpeedlo IO Mapping | Software Limit ) sin?
| Status (C) Modulo Cladivats  Unpedal: e () Quadratic
|- Information . @ Limited Lowerul: B () Quadratic{Smooth})

MotorType Scaling
[[] Reverse Direction

PulsePort (®) Rotation < -
10,000 T Increment<=>Motor Rotation 1 =
v
) Linear 1 & Motar Rotation<=>Gear Output Rotation 1 3
1 = = i 1 =
Reducer Qutput<=>Applied Units Pt
Dynamic limitations
Speed[u/s] Acceleration[ufs?] Deceleration[ufs2]: 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 Port Configuration . "'“’(‘50 Axisl  Axis2  Axis3

Counter Parameters Axis Mame Veladity ramp type

Axis Parameters Example: Type: X1 PULSE AXIS @ Trapezoid
HighSpeedlo 10 Mapping Software Limit () sinz

Status () Modulo [lidivate  Upperul e (O Quadratic
Information @) Limited Lower[u]: i (O Quadratic(Smoath)

Origin positive and negative limit signal selection Home Parameter
ZeroPart Unallocated ~ | ZeroPolarity No Reversal
| Homespecdlu/sT:
PulsePort ¥ ;
Forvrort |Unslocated | Fowpolarty  [NoReversal Ceepspeedysk |
¥o =
Reveport  Unallocated | RevePolarity Mo Reversal v Acceleration[ufs3]: E
_ Decelerationu/s2]:
ZPort Unallocated | ZPolarity NoReversal ~ | Num |0
Serk{u/s}:
MotorType Scaling
[] Reverse Direction Direction: (@) Positive () Negative
(®) Rotation

10,000 £ Increment<=>Motor Rotation 1 = Position: l:l u

¢ 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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=
# @ MC_Power 0
# Pwr_on
= # MC_log_0
L
¥p JogForward
“p JogBackward
¥ velocity
“p Acceleration
# Deceleration
4 Jerk
F$ Busy
"% Commandaborted
F$ Error
"% Eord

MC_POWER
BOOL

mc_jog
REFERENCE TO AXL..
BOOL

BOOL

LREAL

LREAL 100
LREAL 100
LREAL 1000
BOOL
BOOL
BOOL

SMC_ERROR SMC_NO_ERROR

Reference to axis

“TRUE " Axis is mo.

*TRUE" "z Axis is mo.
Velocity in [ufs]
Acceleration in [u/s?]
Deceleration in [ufs?]
Jerkiin [ufs®]

| **TRUE" *: Function.
| **TRUE" *: Executio.
**TRUE" " Error has

Erroridentification

with the specified d...
with the specified d..

ks in operation dur.
interrupted by anot..

rred while " JogFor..

=

[=]|= @ 0w

wiAxis StructlD
nAxisState
bRegulatoron
bDriveStart
bCommunication
wCommunicationState
uviDrivelnterfaceError
bRegulatorRealState.
bDriveStartRealState
wDriveld

iOwiner

iNoOwner
feydleTimespent
FraskCyde

bError

s
Enable
[ Puron | bRegulatorOn
bDriveStart

MC_Power_0
MC_POWER

bRegulatorRealSiate
bDriveStartRealSiate

Busy
En
ErrarlD

MC_ResdStatus_0

‘SynchronizedMotion
Homing|
ConstantVelocity
Accelerating e
Decelerating e
FBEmorDccured

2. PWM output function
PWM output can be configured on the hardware parameter configuration interface. When using the XJ PWM

instruction, it is necessary to first

configuration is shown in the figure:

Interrupt Input

O
x4
[xs

10

x[+Q) [wo%

duErrorID

bErrorAckn
bDisableErrorLogaing
fbeFBEror
duRatioTechUnits Denom
iRatioTechUnitsNum

nDirection

TSI I T IS LTSS LTSS TS ST &

fcalefactor

% fFactorvel

4 fFactoracc

* fFactorTor

M fFactorterk

“p fractorCur

* iMovementType
g fPositionPeriod
* eRampType

*# byControllevode
“$ byRealControlleMode
* fSetPosition

p factPosition

* fAimPosition

M fMarkposition

* FSavePosition

Hp fSetvelocity

4p factvelocity

4 fMadelocity

H fSWMavelodty
* bConstantyelocty
% fMarkvelodity

4y fsavevelocity

% fSeticceleration
#p factacceleration
* fMadcceleration
4 fSWMaxacceleration
“p baccelerating

* fMarkacceleration

fiz
Device. Application

=m
X1_PULSE_AXIS
WORD
SMC_AXIS_STATE
BOOL

B0OOL

BOOL

WORD

LREAL
LREAL

BOOL

DWORD

BOOL

BOOL

ARRAY [0..9_S...
DWORD

DINT
MC_DIRECTION
LREAL

LREAL

LREAL

LREAL

LREAL

LREAL

mr

LREAL
SMC_RAMPTYPE

&

65042

continuous_motion

10000
1
positive
10000
10000
10000

trapez
3

3

1569
156.70000000000002
1569

0
156.70000000000002

check the corresponding port on the hardware parameter interface. The

ki

3

L Ox A

G N S R
&N O B &

€ ode Ox Ry

Oz [F] & 4 O 3] 4
[ axiso
Pulse Output Pulse+direc =
Pulse Port Y4 7
[ Axis1
Pulse Qutput Pulse+drrec -
Pulse Port ¥5 =
[ Axis2
Pulse Qutput Pulse+drrec ~
Pulse Port Y6 =
[] Axis3
Pulse Output Pulse+drrec ~
Pulse Port Y7 =
PWM Qutput
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W0 j=| PWE output
¥1 = P¥E cutput
¥2 = P¥E cutput
¥3 f—| P¥E output
A7 fe Gemeral output
Y5 fe Gemeral output
Y6 fe Gemeral output
7 p Gemeral output
Y10 b General ocutput
Y11 b General cutput
Y12 b 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:

FET =3

= @ X_PWM_D XI_PWiM
4% xEnable BOOL
4% ePort Y_PORT
*% byDuty WORD
% udiFrequency LDINT
" wvalid BOOL
P wBusy BOOL
T xError BOOL
" eErrorlD HSIO_ERROR
L4

cyclels REAL

Device.Application.POU

ez

TRUE: $i PWMIEERZ, FALSE: {S1EHILH
Hidimn

b, TBEA 165535

LHATE, B 0.0HZ, SEE A 1~200KHz
EEEH

RS ETEAT

HEIRITFID

g tE
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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 v & X|| [f HGHSPEEDIO '[f] Device x
=5 Untitled? |7 i
2 [ Device (4SLH-24A16) Communication Settings Ethernet
= 5}.’1 Network configuration
Applications (@) Etho
m CPU Frame e
=Bl pcLoge Backup and Restore (@ Manual () DHCP Read

= ,!:i Application

m Library Manager Files IP address: l:l
- ' [ ]

= @ Task Configuration Log Subnet mask: Write
=& MairTask Default gateway: l:l

&) PLC_PRG PLC Settings
[ HIGH_SPEED_IO (HighSpeedia) Date and time
" SoftMation General Axis Pool PLC sShell Date: |2024,|'01,|’1? Wednesday [Ehg | Read
Users and Groups
Time: [ 9:56:49 AM =
Write
Access Rights
Time zone: | (UTC+08:00) China Standard Time ~

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 > 8 X|| & Mantask [ HIGH SPEED_IO (@ pevice x
= TR
= [ Device [E#] (xsLH-24A16)

BREE

- B FEas >
@ ounze -
- Bl rciEg i
=) Application
0 s i
[E] PLc_prG RO B%
- EiasmE
=& ManTask PO
8] rcpRG
B HicH_5PEED._10 CEmIO) i
% SoftMotion General Axis Pool FBrEEA

iR
Symbol Rights
FHRE
EEHE
W

i

|caTEwAY
Sat and gec the gateway
anep

Autcmatically Obtaining sn 1P address
e

Automatically Obcaining an 1P address
Feca

Read the EEGA ver
#nga
2d the FPGA ver:
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For example, entering "ipaddr" can obtain the current IP address of the PLC.

RE > 3 X | % Manask (@ raeH_speeD 10 Device X
S =] Set UIC wia DateT: (see 150 se0L)
R et wia Datelime string (see £01) -
= (0] Device GEEHHH (XSLH-29416) AT fequired formec: "rec-sec YYYE-MM-DDTHh-rm-ssl,sss]"
A o cerc-getapplist
= Display all registered applied 6 £: tes ID and 1 :
& crunze cert-genselfsigned (<mumber retrieved by “cert-gerapplisce> <expdays=>]
= B pLc msg EHSITE Generate all self signed cerrificates
i cerc-gendhparams [len in bits]
= 13 Application Generate parameters needed for Diffie-Hellman key exchange. Attention may run several minutes!
A ot Ly
Get a list of all cerrificates
PLC_PRG (PRG) 8t cert-createcsr [<number retrieved by "cert-gevapplist”>]
- [ asme Create CSR files for all spplications
cert-import <trustlevel> <filename>
= & vk AcEE e
& picrre cerc-export <trustlevel> [<number retrieved by "cert-getcertlist”sl
= PLOES Export a certificate
@) vicH_speen_Io GEEI0) ikl e e v teed By i gereeraTiar Ty Al
"3 SoftMotion General Axis Pool Remove a cercificate
FA AR howsecuritysettings
Show the list of all security sectings and the current configuration.
VIR ipadaz
Set and get the IP address.
zoADDR
Snealches Set and get the IP address.
netmask
Set and get the metmask.
NETMASK
e Set and get the netmask.
HEHE gateway
Sec and get the gateway.
e GATEWAY
Set and get the gaveway.
dhep
28 utomatically Sbtaining an IF address
Drce
Automatically Obtaining an IP address.
Foca
Read the FEGA version information.
pga
Read the FEGA version information.
version
Zead version informavion
vzrsow

Read version information
saveretains [<applicationname>]

Save retains to files(s). [Optional only from specified applicavicnl.
|zestoreretains t<applicationnames1
Restore retains from file(s). [Optional only for specified application]

ipadar

152 163 ¢.¢

[lpadad |

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.

wE > x 82 MainTask [{ HreH_SPEED 1O [ pevice x
=3 mwTEE e —
- [ Device AR (GSLH-29416) BRRE Generave pazamecers needed for Diffie-Hellman key exchangs. ATTenticn may run seversl minutes!
n cert-getcertlist [<trustlevel>]
- B FEEE ©A Get a 1ist of all cersificates
ik crutnze cert-createcsr [<number retrieved by "cert-getapplist”:]
. v . Create CSR files for all applications
-8 rc ez BIRSITR certimpors <trustlevels <filensmes
=3 application Import a certificate
gt cert-export ¢trustlevel> [<number retrieved by "cert-getcertlist"s]
i FaEs Export a cervificate
PLC_PRG (PRG) = cert-remove <trustlevelr <number retrieved by "cerc-getcertlist” or "all®s
o Remove a certificate
- @ irsmE chowsecuzizysettings
=B MainTask PLCIER Show the list of all security settings and the curzent configuraticm.
& 1paddz
PEC PRO s Set and get the IP address.
[ HieH_SPEED 10 (ZifI0) = 1eADDR
Y 1 Set and get the IP address.
SoftMotion General Axis Poal AR R
Set and get the netmask.
- NETMASK
AR Set and get the netmask.
gateway
Symbol Rights Set and get the gateway.
GaTEwAY
" Set and get the gateway.
FHRE ahep
Automatically Obtaining an IP address.
HEDE ez
Automatically Obtaining an IP addzess.
e reca
s Read the FPGA version information.
=paa
=8 Read the FPGA version information
Read version information.
vEasTON

Read version information.
saveretains [<applicationname>]

Save revains to files(s). [Opticnal enly from specified application].
restoreretains [<applicationname>]

Restore retains from file(s). [Optional only for ified application].
1paddr
152168 6.6

ipaddr 152.165.¢.¢

Write to successful.
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Enter "netmask" to obtain the current subnet mask of the PLC.

BE > 8 x|| “® ManTask ] HIGH SPEED IO (7] Device x
=G EAATER |
- IR jcert-import <trustlevel> <filename>
[ Device (A1) (XSLH-24A16) Import a certificate
- B RS 5E cert-export <trustlevel> [<number retrieved by "cert-getcertlist"s]

xport a cercificate
cert-remove <trustlevel> <number retrieved by "cert-getcertlist” or "all">
Remove a certificate
showsecuritysettings
o Show the list of all security sectings and the current configuration.
ipaddr

Set and get the IP address.

PLC_PRG (PRG) = TpapDE
- B EnmE Set and get the ID address.
netmask
3 o
& MainTack PLORE Set and get the necmasi.
) pLc_prG NETMASE
. e PLCfES Set and get the netmask.
[ HreH_SPEED_IO GZiEIO) gateway
"3 SoftMotion General Axis Pool Set and get the gateway.
ilaitd laaTaway
Set and get the gateway.
ThITHRER dhep
Zutomatically Obtaining an IP address.
e prce
SyErbotRichts Butomatically Obtaining an IP address.
[FRGA
Read the FPGA version information
#pga
Read the FPGA version information.
[version
Read version information
s v=asIoN

Read version information.
saveretains [<applicationname]

=8 Save zetains to files(s). [Opsicmal only from specifisd applicasion] .
it -
Restore retains from filels). [Optional only for specified application].

ipaddr

152 168 6.6

ipaddr 192_168.6.6

Write to successful.

Enter "netmask 255.255.254.0", set the subnet mask of the PLC, and display "Write to successful" to indicate

successful writing.

& > 1 x s MainTask (] HIGH_SPEED 10 [{ Device x
= O MEARITERA = A T
g Bifiz peta-k
] Deviee GE41] (1sLr-24816) Set and get the netmask.
= RS 3 NETMASK
o Ef Set and get the netmask.
e cruze gatevay
= PLC B35 EETE Set and get the gateway.
s ¥ CATEWAY
L7 Application o Set and get the gateway.
D ez ancp
Automatically Obtaining an IP address.
PLC_PRG (PRG) 8% bECE
= @ HEES Lo Automatically Obtaining an IP address.
= 2 ins e
& MainTask PLCIRE Read the FEGA version informasion
8] pLc_PRG fpga
PLCHES Read the FPGA version informatiom.
[l HIGH_SPEED_IO (Zi®10) version
"8 SoftiMotion General Axis Pool Read versica information.
A vzasTon
Read wersion information.
iR saveretains [<applicationname>]
Save retains to files(s). [Oprional only from specified applicationm].
restoreretains [<applicationname>=]
Sbelgiahs Restore retains from filels). [Optional only for specified application].
FoRE
HEHE daar
s 152 168.¢.¢
"R

ipaddr 152.1€8.6.€

Write to successful.

netmask 255.255

Write to successful.

hetmask 255.255.255.0

firite to successful.
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Enter "gateway" to obtain the current default gateway of the PLC.

wE > & X | & MainTask
= SRR 22 I
= [ Device GEHAT (xsLH-29A16) e
=B P A
i crutnze
= B e B FHSTR
=4} Application
il i
PLC_PRG (PRG) A=
- @ nama
= MairTask PLCIEE
& pLc_PRG —
[ HiGH_sPEED_IO (EEEIO) PLClEE
"3 Softiotion General Axis Pool J=1=ont:]
ThiaHRAR
Symbol Rights
FARE
HERE
Wi
=)

Enter "gateway 192.168.6.1" and set the PLC gateway. If it displays "Write to successful", the write will be

successful.

- a2 x|

BE ‘& ManTask
= O BAATERA = =
= [ Device [EE45AT (XSLH-24A18) et
= FEREE i3}
{ cruinze
=8l e g FHSIER
=i} Application
i FeEE G
£] PLC_PRG (PRG) |=F
- B3 rrmE
= & MaiTask PLCRE
& pLc_PRG "
[ HIGH_SPEED_IO (ZiI0) LR
"3 SoftMotion General Axis Pool e
hiHER
Symbol Rights
RanE
I5HE
br¥d
=]

[{ HIGH_SPEED_IO 'g Device X

Foca
Read the FBGA version information.
£pga
Read the FPGA version information.
version

Read version information.
VERSION

Read version informavion.
saveretains [<applicationnamer]

Save retains to files(s). [Optional only from specified application] .
restoreretains [<applicatiomname>]
Restore retains from file(s). [Optional only for specified application].

ipaddz
152.1€8.6.€
ipaddr 192.168.€.€

Write to successful.

T
n
n
x.
o
o
t
n
&
o

netmask 255.255.255.00

Write to successful.

netmask 255.255.255.0

Write to successful.

getavay

lgateway

152 .168.6.1

‘[ HieH_sPEEDI0 ' [f] Device X

IVERSION

Read version information.
saveretains [<applicationname:]

Save retains to files(s). [Optional only from specified application].
restoreretains [<applicationname>]

152.1¢2.€.¢€

ipaddr 192.1€9.€.€

Write to successful.

Inetmask 255.255.255.00

Write to successful.

netmask 255.255_255.0

Write to successful.

getaway

gateway

152_ 168 6.1

gaseway 192168 6.1

Write to successful._

Restore retains from filels). [Optional only for specified application].
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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.
|EE > 1 X & MainTask  [[fJ HIGH_SPEED_IO Device X
=Ll BERATESEH =
= (7] Device [ZE#ET (tSLH-294 16) B RE
- PSS HE e
i crumnze | brmint
= B iz BHSITEE
- 152_168.€.6
= "‘;; Application
i s Mz
5 ric_prs pro) A% ipaddr 152.168.6.€
- & emE L =
2. wantask e rite ©o successful.
) PLC_PRG -
[ HIGH_SPEED IO (S5EI0) PLCIES PRt
"% SoftMotion General Axis Pool f— A
hiTHRRR
netmask 255_255_255.00
Symbaol Rights
B Write to successful.
Fepit®
1{%%‘1}3 ;l;;];ask 255.255_255.0
s [Write to successful.
=8 -

getaway

gateway

152.168.6.1

gateway 192.168.€.1

Write to successful .

Hhep

firite to successful.

=

Input "fpga" to obtain the current FPGA version of the PLC.

R

- 1 X

=) AORITEERSES
= 1) Device (AT (SLH-24A16)
- FESEE
B crutnze
- 2l picBiE
=1} Application
i
2] pLc_Pre PRG)
- @ pma
=g MainTask
&) pLc_PRG
[ HiGH_SPEED_IO (BiEIO)
"3 Softhotion General Axis Pool

& MainTask

BRE

ool

PLCIRE
PLCIES
AP
HIEHTER
Symbol Rights
FimRE
H5HE

ﬁj HIGH_SPEED_IO

V" Deviee x

Write to successful.

netmask

255 2852550

netmask 255.255.255.00

Write to successful.

_ |netmask 255.255.255.0

Write to successful.

getavay

gateway

192.1€8.€.1

gateway 192 163 6.1

Write to successful.

Write to successful.

£ga

epga

bo230214

==
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Enter "version" to obtain the current firmware version of the PLC.

wE

* B X

=) BEAATERR A
=[] Device [EEEEE (X5LH-29A16)
=B RS
e crutnze
=80 rcizig
= a Application
it
-[8 pLc_PRG (PRG)
- E ramE
=g MainTask
L pLc PRG
[ HIGH_SPEED_IO (ZHI0)
"' SoftMotion General Axis Pool

-

& MainTask_

rﬂi HIGH SPEED 10 /[ Device X |

BREE

oot}
EHSITE

i

BE

PLCIZER

PLCHES

FEFnER

hiaHRBR

Symbol Rights

FiRE

HEEE

Inetmask 255.255.255.0

Write to successful.

getaway

gateway

1592.1€2.6.1

gateway 192 168.6.1

Write to successful.

dhep

Write to successful.

£ga

rersion

3.5.15.40_1.1.0_20230225

Enter "rtc get" to obtain the current UTC time.

BE

> 8 x

=) BT IR
= (1) Device GEIZAT (SLH-24A16)
= B R
- crutnzpe
=Bl pcEE
. =L} Application
D sEes
; PLC_PRG (PRG)
- rpme
=38 MainTask
B pLC_PRG
- [ HIeH_SPEED 10 (ZEiFI0)
" SoftMotion General Axis Pool

-

% ManTask | HeH.SPEEDIO ' Device x|
BiRIEE
-Eﬁﬁ getaway
;
EHSIER
i gaveway
BE 192.168.6.1
PLCIRR i
1 gateway 192.168.6.1
PLCHES
Write to successful.
AFnA
ThiTHRR dnep
| Syt Write to successful.
mbol Rights
FRE .
£fga
IEHE
s
s fpga
=]
20230214
vasion
versicn

192

3.5.15.40_1.1.0_20230225

frte-get

Current UTC date and time: 2023-05-10T17:11:42
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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.

uE 1 x @ MainTask IIi HIGH_SPEED_IO ([ pevice x
=) MARATERRESY el [ I
= ﬂi Device [EEi5H1] (X5LH-24416) BIREE gateway 152_168.6.1
- B REETS o Write to successful.
ik crupze
= B0 pc iBtE EHSIFERE -
= £} Application dhep
i) zEEs B izice o successful.
[8] pLc_PrG (PrG) o
- B nEmE e
= ¢ MainTask PLCIGE g%
) pLc_pRG o
[ HreH_sPEED_T0 (ZiI0) PLCIES
SoftMotion General Axis Pal =
" SoftMotion General Axis Pao AR £
hiaRiR 20220214
Symbol Rights -
[vasion
FHEE
HEHE
s version

3.5.15.40 1.1.0 20230225

1| |zte-get

Current UTC date and time: 2023-05-10T17:11:42,157Z

rte-set 2023-05-10T17:11:42,1572

Invalid timestamp given. See required format.

rto-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.

[&& > 1% & MainTask | () HIGH_SPEED_IO [ Device x
=ir
(| imiRiEE
= e getaway
& cuinze |
= [ pc 248 | WBSER
= £} Application | ———
i Eums Rt gasavay
) pc pra g | o
= @ asmE :
= @2 MainTask PLC IR By
8] pc_pre - B y 192.168.¢6.1
T HiGH_SPEED_10 (IO 2 I PLCIES ite b mumeesTERL]
'3 SoftMotion General Axis Pool | )= ]
| spiate anep
symbol Rights Write to successful.
! g!
R ==
| fga
EEHE
e
e thee
[ 20230214
aeion
BRre

3.5.15.40_1.1.0_20230225

3 | pte-get

Current UIC date and time: 2023-05-10T17:11:42,197Z

2. Clock instruction
(1) Open the software and write XJ GetTime instruction in the PLC-PRG editor. As shown in the following

figure.

[%& v 2 x|| [ vevie |Bn PT (i) FEEE 5 PLCPRG x =l
=g Fedl = 1 PROGRAM PLC_PRG El
=[] Device (xsLH-30432) 2 0 VAR B}
- 5 FEET 3 bGEetTime
e crutnze 4 myTimeRead
= B L B35 5 myTZRead
= 1 Application 6 | END VAR
il -
PLC_PRG (PRG)
= 5 rEmE
= @ MainTask
8] PLC_PRG T
+ m Ethernet (Ethernet) I - e — —— . =
"2 SoftMotion General Axis Pool - IF bGetTime y THEN ) » .
B Fimo 2 XJ_GetTime (stTime=> myTimeRead, iTimeZone=> myTZRead);
3 bGetTime := FALSE;
4 | END IF

(2) Establish a connection with the PLC device, log in and run it. As shown in the following figure.
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%E > 2 x|| [ oeviee |8 FEET (i) EEEE 9 mcere x|
- ans -
=72 [ Device [FEHEHT (XSLH-30432) =t e aEE Hahk =2
=B RS # beetmine B00L
B cruinze = @ myTimeRead SYS_X1_TIME
- Bl pcimg @ Year umT 0 &
= €k Application [3Z{T] # Month umT 0 A
@ s # Doy T 0 H
PLC_PRG (PRG) # Hour UINT 0 i
= 5 remE # Minute U 0 k)
=48 MainTask & Second UINT 0 2
8] pLc_PRG # Milliseconds umT 0 it
5[ Ethernet Ethernet) & DayOfweek UINT 0 B
3 "3 SoftMotion General Axis Pool & myTZRead INT -480
< Fifo
1 IF bGetTime o
2 XJ_GetTime (stTime=> myTimeRead, iTimeZone=> myTZRead 480 | ;
3 bGetTime := FALSE;
4 | END_IFEEEH
BE | % Peas (@) F22s 5 Pcrre x|

- FEES # bGetTime BOCL

o crumnze = % myTimeRead SYS_XJ_TIME

=B rc2E # Year UINT 2023 &

- =2 Application [ZfT] # Month Ut 8 &
i) memE # Day umT EE =
~[2) rcprs RS oS i 2 fif
’@ EHEE @ Minute UINT 10 Ll

= g MainTask # Second UINT 23 w
& e pre # Milliseconds UINT 800 A
; * [ Ethernet (Ethernet) # DayOfiWeek UINT 5 A
4 "% softMotion General Axis Pool ® myTZRead INT -480

s Ao

-

IF bGetTimc[FXEE THEN
XJ_GetTime (stTime=> myTimeRead, iTimeZone=> myTZRead] 480 |) 7
bCetTimePNEE := FALSE;

END I FReruan]

LTS I SV T

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

O

@ 6 ® 6

Number Name Note
© XSDH-60A32 PLC model
©) 3.5.15.40 Runtime version
©) 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

Currently Installed Packages

@
]
W
W

Device Repository...

Visualization Style Repository...

License Repository...
License Manager...
Scripting

Customize...

Options...

Import and Export Options...
Device Reader...

Edge Gateway

<

| (Bl  Package Manager... Refresh Sortby |Name v nstall..
Name Version  Installation date  Update info 1
m] Li bra r_',r HEpOSitDI’}f. - ¥ CODESYS Automation Server Connector 1.14.0.0 12/27/2023 Free version 1.32.0.0 available 1
- Q CODESYS SoftMotion 4.10.0.0 12/27{2023 Free version 4.14.0.0 available M
v [X5-Devices_3,5.15.40_2.2.0_20231225 | 2.2.0 12/27/2023 r

Uninstall...

Details...

Updates

Search Updates

CODESYS Store

CODESYS Store

[] Display versions [ Search updates in background

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.

Communication Settings Host | Location \ Fisoftware\PLC hardware\XS3\XSEFIPACKAGEEL R B\ xs EFIPACKaGEBIBEA (-1 X Runtime | Location

Neme Size Modified Name Size Modified
Applications

e <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 1.03MB (1,076,153 bytes) 12{7/2022 11:02 AM

{8 [ xsDH-60A32_3.5.15.40_1.0.0_P2_20220530.2p | 3.42MB (3,585,428 bytes) 12/7/2022 11:02 AM
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:
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[ pevice x

| spsnE

B
A%
PLCimE
PLCiES

| e
iR
Symbol Rights
FG0E

| s

st
Y]

IP-Address:
localhost

Port
1217

(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:

=0 AwBe =
- Bl e g
PLC_PRG (PRG)
) ric Pre

i -2 x
S ET—
~ B RS
& crunze \
=& Applcation
i
- @ ismE
= & vanTask
% Softiotion General Axis Pool
» o

52 %4 (M) pous

@ vevice x

BREE

B
PLCEE
PLCES
FAFA
iaHRpR:
Ssymbol Rights
FgE
TEHEE
s

i

I EE:

X5LH-30A32

i E L :

0768.4A006

BirID:
1707 0003

EneE:
4102

EE:ni3m=
Wuxi Xinje Electric Co.,Ltd.

Sk
3.5.15.40

EH EH D:\software\20230823 XSLH-30A32_USEHFHRETE\SPAN XSLH-3 ~ [ < I RuntimeizfTid #E  / 3t L X 4
R¥ % S R
3 Pitogic
[ ] sysupciste 297M8(3113,... 2023.08.23 1021 3 cert
£ ¥SLH-30A32_1.0.22 T0_2.2.0_update 1 20230823.2p L40KB(1,432... 2023.08.23 18:18 5 version. xt 5FH
LH-30A32_1.0.23_T0_2.2.0_update2_20230823.2p 2112 B (22,14... 2023.08.23 18:23 ) Plctog.csv 263.46 KB (269,779 7

T str-s0a32_1.0. 2073502, 20.md

545FH 2023.08.29 14:03

B ac 1.01K8 (1,033 32%5)
] hitest SAMR(5.957.320 7

T — L0 0525 |

[

(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:

FUE(F)

~

|

o
=Tk

|_] sysupdate

£ XSLH-30A32_1.0.2a_TO_2.2.0 update2 20230823

w [v] o I

A=kt

2023/8/23 10:21
2023/8/23 18:23

=
el

3,041 KB
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

(D 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.

EED_IO Eﬂ Device w Hardware configuration X - |t

Devices 2 x| [ ~H

=3 Unttied? | CPUFrame ~ Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100 - % | E
= [ Device (X5LH-24416) |

= - Network canﬁiurah‘on

!:Jlgnal Input Module
XL_K-EBX8Y_EBX_E&Y

=E PLC Logic XL _KE16%

=} Application [l % _kE3x
) Library Manager | Digital Outnput Module
(2] PLc_PrE (PRE) | B ey
= % Task Configuration -ll X _xE32
1 2 3 2 Digital IO Module
=i ManTask XL_K-ELEX16Y
B PIC PRG Analog Input Module

XL_K-E4AD
[# x_x-EsaDv

-Jill ¥__K-E3AD-A
XL_K-EBAD-V-5
XL_K-EBAD-A-5
Analog Output Module
XL_K-E4DA
Analog I0 Module
KL_K-E4AD2DA
Temperature Module

= ﬂj Left_Expansion_Module (ExtModuleMaste
(T xL_NES_ED (¥L-NES-ED)
- ﬂj Right_Expansion_Module (ExtModuleMast]
[ XL_K_E32% (XUKE320)
[ ¥L_K_ESAD_A (XL/K-EBAD-A) =
[ %_k_E4ADZDA (LK E28D208)
[T %_Kk_E20WT D (i /K-E2WT-D)
|l HIGH_SPEED_IO {HighSpeedIo)
"2 SoftMotion General Axis Pool

|7 Spedal Module

(2) Right click “Right Expansion_Module”, select “scan for devices” to add the right expansion modules.

P e

= Eﬂ Left_Expansion_Module (ExtModuleMaste
[ ¥L NES ED (XL-NES-ED

XL K _E3
[ x_xesdB2 Copy
[ XK EMER Paste
M a_kEN
[ HIGH_sPEED
" SoftMotion Gf (=  Properties...

Refactoring 2

: Add Object
) Add Folder...

| Scan for Devices...

Dizable Device

Update Device...
[7 Edit Object
Edit Object With...
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f #itaT ) Device x
AR

E=2 T a x

3
EirS e

EayEy EaTay
Fi6X E15X
EI6X El6X

copy all devices to project [OBTIHES

Al | HeMTHS | #if) v

(3)After scanning and adding, connect the PLC device and log in to run it. As shown in the following figure.

s Devee ) [ esxeY x|
= O #EEF
= 7 [ Device (AT (SLH-24A16) EX I S |
- & s EXTEEYI/0R] =5 =m mE  mEE B HUE BT &R
e cruze o Filter_Tme1 UsINT 1 10 10 XOXSERA R ms)
B0 pciE EXTBXBYIECTIR. % Filter_Time2 USINT 1 1 1 XATERE B fims)
= £ Application [EfT] o % X0_Logic Enumeration of B00L | [EB{E EHE B2 XOIEE
i e - # X1_Logic Enumeration of B00L  [E3Z4§ EZE  ESHE x1B4E
PLC_PRG (PRG) el # x2_Logic Enumeration ofB00L  [EZHE EZE 2 X2EH
- B ramE % x3Logic Enumeration of800L  [EZHE EZE 28 XIHER
=5 MainTask - & ¥4_Logic Enumeration ofB00L  [F3248 Ei%ig Ei%ig XHB4E
&1 pic rre ] s Enumerstonof 600l Ei24E E2E 28 XSBE
=5 [ Left_ Expansion Module Ui if RABKR ) # X6_Logic Enumeration of 800L  EZHE EZE 28 X6iEH
* 3 [l X._NES_ED (XLNES-£D) - % X7_Legic Enumeration of B00L  IESB4R Eifig Eifig xTEE
=2 [{) Right Expansion Module G # PR i) # Y0_Logic Enumeration of 3001 [E324§ EZE S8 oiZ4E
] |EsxaY 0ok Esxev/EBKESY) @ v1_Logc Enumeration of800L  IEAZH§ Ei%§ L ViEE
5 Evex (LE18Y) # v2_Logc Enumeration of800L  IEAZH§ Ei%§  EEg v2iBHE
) Evex_a (xkE16K) -~ # ¥3logc Enumeration of800L  IEAZH§ Ei%§  EiEE 3B
G { Etx16Y (L KE16X16Y) # v4_Logic Enumeration of B0CL  EIB4§ Ti%i§ Eifig YHEE
> i HieH_SPEED_I0 (Fi10) i & Y5_Logic Enumeration of B00L  EIB4§ Ti%i§ Eifig YSiEE
'3 SoftMotion General Axis Pool # ¥6_Logic Enumeration of B00L  EiB4§ Ti%i§ Ti%i§ Y6iRiE
& ¥7_Logic Enumeration of B00L  EiB4§ Ti%i§ Eifig Y7iEE
+- [ sFOCfg0
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8-4. XS series remote expansion modules

(D Connect the LC3-AP remote module to a 24V power supply.

(2) Add LC3-AP xm file.

Tools | Window  Help

(# Package Manager...

ﬁ] Library Repository...
' Device Repositony..

[&]
&
t
]

2 Device

i1 Location System Repository

{H:'ws studio\CODESYS\Reposi.to ries\D evim).

Visualization Style Repository...

License Repository...
License Manager...
Scripting 2

Customize...

Options...

v Edit Locations...

X20-¥23 Filter Time (unit ms)
X24-%27 Filter Time {unit ms)
¥30-X33 Filter Time(unit ms)
¥34-X37 Filter Time(unit ms)

X0 Logic
. i X1Logic
Installed Device Descriptions
X2 Logic
String for a full text search | Vendor | <all vendors > ~ %3 Logic
Pairia A Tieoon X4 Loqic
I ) 2% Install Device Description
+- 4 Xinje Electric Co., Ltd.
=4 ¥inje Electronics, Inc. 1 » ThisPC » Local Disk (G:) » XinjeCD » XMLfile »
+- [l Servo Drives
= XINEIO Organize « MNew folder
] T . -
') LC3-AP ETHERCAT ADAPTER 2.1.1 PETEIRTIES A o
i X LC3-AP ETHERCAT ADAPTER 3.2.3
+- [l Yaskawa Electric Corparation - Servo Drives E This PC CANbus
; g Accelnet EtherCAT Drive (CoE) SoftMotion v “Jf 2D Objects stepping system
& 2 [ Desktop VEL
e X5
= i || D t
& G:\inje CDWML file\XINIE-LC3-AP-Rev3. 1. 1E, xml ~ =] Documents XSF package file for codesys software
- &% Device "XINJE_16X16Y" installed to device repository J. Downloads . -
X5F package file for xs studio
- 4% Device "XINJE_4AD2DA" installed to device repository J‘ Music . L. VT T T —
@ Device XINIE_E4DA" installed to device repository i, ﬂ S R L el
- €% Device "XINJE_ESAD_A" installed to device repository B Rickures g SP-General devdescacm
€ Device "XINJE_ESAD_V™ installed to device repository B videos | SP-XJ720T-M210.devdescxml
- 4% Device "XINJE-E8AD-A-S" installed to device repository b . Local Disk (C2) | XINJE-DS5C-ECTaeml
< > = _LCI-AP-
. Local Disk (D) g KINJE-LC3-AP-Rev2.1.0(1)xml
- ) XINJE-LC3-AP-Rev2.1.1 xml
ocal Disk (F: b
= : 3 | XINJE-LC3-AP-Rev3.1.0xml
) ool e 1) I XINJE-LC3-AP-Rev2 1. 1Exml
M = Local Disk (H:) T XINJE-LC3-AP-Rev3.2.1 xm
: i = " ¥ H WINIF-I C2-AP-Rew? 7 2wml
Jevice information output Gl ||
Hormation list

(3) Add EtherCAT master station.
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Devices

=0 @

Devices

Lintitled?
[ Device (xsLH-24A16)
=& Network configuration
: # EtherCAT Frame
i ‘ @ CPU Frame
=B pLC Logic
= @ Application
m Library Manager
~[E] PLc_PRG (PRG)
= @ Task Configuration
8 EtherCAT Task
= @ MainTask
-4 pLC_PRG

- o X

=
7 [f] HGH_sPEED_IO

fﬂj Device "m

Hardware configuration

= Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100

o ﬁ Network configuration X |
- %

COML (RS232)
[] MODBUS Master

COMZ (R3485)
[] MODEUS Master

EtherNet
[] ModbusTCF Master

EthezrCaT

EtherCAT_Master_SoftMotion (EtherCAT I

[ HIGH_SPEED_IO (HighSpeedio)
"% SoftMotion General Axis Poal

(@) Select the network port for communication.

* 0 X

=45 Unfitled2 -
= [ Device (5LH-24A16)

= ﬁ Metwork configuration
8 EthercaT Frame
H w CPU Frame
=B PLC Logic
- @ Application
m Library Manager
[E] pLc_PrG (PRE)
= @ Task Configuration
48 EtherCAT Task
= @ MainTask
] pLC_PRG

5

I EtherCAT Master I

EtherNet,/IF
[] EtherNet/IF Master

[] MODEUS Slave (XINTE) [

[] MODEUS Slave (XINTE) Iz

[ ModbusTCP Slave (XINJE) [

[] EtherNet/IF Slave

[l HIGH_SPEED_IO

|'m Device

|w Hardware configuration

i’gg MNetwork configuration

T m i Ei‘;her(k'lil'-‘l‘as.ter_-ﬁl:

General

i ﬁ EtherCAT_Master_SoftMotion (EtherCAT I
i) HIGH_SPEED IO (HighSpeedo)
"3 SoftMotion General Axis Poal

Sync Unit Assignment

Log

EtherCAT If0 Mapping

EtherCAT IEC Objects

Status

Information

(5) Scan to add the LC3-AP module.

: g% EtherCAT Task

=gk MainTask
- pLC PRG

Autoconfig master/slaves

EtherCAT NIC Settings

Destination address(MAC) FF-FF-FF-FF-FF-FF

EtherCAT. ¥

Broadcast [ ] Redundancy

Source address (MAC)  [00-00-00-00-00-00 |

I Browse.

Network name

(®) Select network by MAC

4 Distributed Clock

Cycle time 4000 ps
Sync offset |20 L
[] Sync window monitoring

Syncwindow :1 : ps

| Status
.

Information

A1) EthercAT Master Soft

() Select network by name

- |» Options

it

_ HIGH_SPEED IO (Highs
e % SoftMotion General Axi

=

Copy
Paste

Delete
Refactoring
Properties...

Add Object
Add Folder...
Add Device...

Scan for Devices...

[hzable Device

Update Device...
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(6) Copy all devices to the project.

FE R
EEE BlEint
= - LI I lapter i]
O EFIRES
EEf i FRlFRGEETES *id ]

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.

204



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".

Communication Settings Scan Network | Gateway - || Device '|

Options 3
Applications

Rename Active Device...
Backup and Restore || Wink Active Device

: Send Echo Service...

Files °

Encrypted Communication .
Log Change Communication Policy. .. I |

—|_|me ] BPC v

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:

(1) After activating the administrator account, if you forget your account and password

ARM series: XS3 must return to factory for recovery; XSDH and XSLH can restore by updating the firmware.
XSA-W industrial computer series: After stopping RTE, delete 2 .csv files under D:/CODESYS. If you need to
set a new password, enter the default account password: Administrator, Administrator, and then reset the
password; If not forgotten the password, just to remove it, right-click on Device in debug mode and use the
initial reset device, which will automatically delete these two CSV files in the background.

(2) XSA-L industrial computer series: can restore by updating the firmware.

(3) XSF5: XSF5 firmware 2.3.0 and above can be restored by updating firmware.

(4) Product factory password setting:

XS3: XS3 3.5.15.40 20210126 version: Default administrator account: Administrator; Password: xinje.

The remaining versions have not activated the administrator account. If you need to use the account,
permissions, and other operations, you need to activate the administrator account.

The activated account is: Administrator; Password: Administrator.

After activation, a new administrator account and password need to be set up.

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,
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the device cannot be scanned, but the IP address can be directly entered to connect to the device.

@ . PY

Gateway
| v| |192.163.s.3| v|
IP-Address: Press ENTER to set active path
localhost
s 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?”

(1) 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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8-15. 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—CODESYSS 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 *

4y 1EBE L ATHEE 7T BMEHEME? code changed from the last donwloading.
' what operation would yvou like?

RIG:

@ ¥R rifizay login-online modify

O 8P#TH login and download

O $%-Tfi#deeek login-not change anything

BB EIER update auto-start program

DHO© 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 _ :

. - [ | :
i |application [, | —
m Library Mani &
[E] e prap = SOPY
= @ Task Config| “= Paste
% Etherca W Delete
e, "
e Maniay Refactoring »
& pLc
[ EthercaT_Master_s Properties...
(6 e _seeeD 1o (4 i) Add Object 4 | M Alarm Configuration...
% SoftMotion General = o
Add Folder... £  Application...
Edit ObJECt & Axis Grgup
Edit Object With... &, Camtable..
Collapse Application '6 CNC program...
; @ CMC settings...
‘% Login
™  Data Sources Manager...
Delete application from device OI; DUT,
External File...
Information @ Global Variable List...
Image Pool...
«=3  |nterface...
§  MNetwork Variable List (Receiver)...
@ Network Variable List (Sender)...
T Persistent Variables..,
& PoU..
[&] POU forimplicit checks...
ﬂ Recipe Manager...
@@ Redundancy Configuration...

We will introduce these commonly used functions.
Devices *+ 0 X Do | ﬂi Device w Hardware configuration 8 Metwork

= gj Lnfitled? - 1 l.’,f Implicitly generated code : DO NOT EDIT
= Gj Device (XSLH-24A16) 2 FUNCTION CheckBounds : DINT
= % Metwork configuration g VAR 1R
m S AT Fram 4 index, lower, upper: DINT;
5 | END VAR
w CPU Frame c B
=2 PLC Logic
= iﬁ' Application
! m Library Manager
+|E] PLC_PRG (PRG)
|E] chedkBounds (FUN)
CheckDivDInt (FUN)
CheckDivLInt (FUN) |
] CheckDivLReal (FUN) 24 J/ Implicitly generated code: Only an implementa
ChedkDivReal (FUN) 2 IF index < lower THEN
i 3 CheckBounds := lower;

Eheday oot B0 4 ELSIF index > upper THEN
E| CheckLRangelnsigned (FUN) c CheckBounds := upper:
CheckPainter (FUN) - PLSE
£| CheckRangeSigned (FUN) 7 CheckBounds := index:
CheckRangeUnsigned (FUN) = | END_IF

=8 Task Configuration =

(1) CheckBounds
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: ARRAYT0..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+tdata 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 v1 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 Ul 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. X86 models (XSA330, XSAS500 series) have an internal UPS that can maintain data when power failure,
while other X86 models (formerly 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.
Fi|e|Edit View  Project Build Online Debug Tools Window Help

=] MNew Project... Ctrl+M : -9 |1
[ Open Project... Ctrl+0
Close Project
E Save Project Ctrl+5
Save Project as...
‘ Project Archive 4 | Extract Archive...
Seurce Upload... ‘ Save Archive..

Source Download...

Project Archive X

Indude the following information into the archive

4 | Library profile

* |:| Options

+ Referenced devices
3 Referenced libraries
B
£

[B] SoftMation 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

@] cFc Editor

ﬂ Composer
Debugging

‘# Dedaration Editor
@ Device Description Download
Device editor

] FBD, LD and 1L editor
Lﬂ Help

IEC Text editor

=] Input assistant

“ International Settings
.I] Libraries

iI] Library download
[ Load and Save

Fl Monitaring

I PLCopenxML

i_ Proxy Settings

ﬁ Refactoring

(T

£ >

General FBD LD L

View
[] Show network title
[v] Show network comment |
[+] Show box icon

Show operand comment

Show symbol comment
| showsymboladdress
[] Shaw network separators

Font {dick onto the sample to edit)

AaBbCodYyZz

x

FBD, LD and IL editor

Behaviar

Placeholderfor new operands
[] Empty operands forfunction block pins

[JEixed size for operand fields:

Edit Operand Sizes...
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