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Chapter 1 Foreword

1.1 Purpose

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

1.2 Object

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

1.3 Target Products

This manual is applicable to the following products:

B | X series PLC products

1.4 Statement of Use

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

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

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

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

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

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

the data provided in this manual.
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1.5 Safety Precautions

1.5.1 Safety Statement

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

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

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

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

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

1.5.2 Warning

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

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

Warnings on property loss: Without any warning triangle.

A Danger

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

>

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

A Caution

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

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

2.1

Document Guide

Related Manuals

The available manuals for this product are displayed in the table below. Please choose and refer to them
based on your specific usage requirement.

Manual Name

Purpose

Content

Module Manual for LX Programmable
Logic Controllers

Learn about the hardware modules
of the LX system

Describes all hardware modules,
including:

Module functions

Hardware interface

Wiring

Indicator

Technical parameters

Communication Manual for
LX Programmable Logic Controllers

Guide users to build the LX system
communication network

Describe the communication networks
supported by the LX system, including:
Introduction to communication protocols
and use of functions

Basic Instruction Manual for LX
Programmable Logic Controllers

Learn about the use of basic
instructions of the LX system

Describe the use of basic instructions,
including:

Instruction functions

Parameter

Example

Motion Instruction Manual for LX
Programmable Logic Controllers

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

Describe the use of motion control
instructions, including:

Instruction functions

Parameter

Example

PLCopen Instruction Manual for
LX Series Programmable Logic
Controllers

Learn about the use of PLCopen
instructions of the LX system

Describe the use of PLCopen
instructions, including:
Parameter

Instruction function

Example

Precautions

See also

2.2

Usage Convention

The following symbols are used in this manual:

° @Tip: This symbol indicates helpful tips or suggestions for using the product more efficiently.
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2.3 How to Get the Manual

If you need the electronic PDF file of this manual, kindly access it through our website.

B The official website of HollySys (https://cn.hollysys.com/other/download.html) to download the file.


http://cn.hollysys.com/other/download.html
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Chapter 3

Revision History

Version RERTEEN] Revision Content
Date
\V1.0.0 |July 2023 Created
V1.1.0 |October 2023|Added the examples of LDS program and CFC programming
November |Modified the description of the option to install the USB driver, and the description of the 5.1.2
V1.1.1 .
2023 title bar
December . .
\V1.1.2 2023 Changed illustrations
V1.1.3 |August 2024 [Added 10.3.12 Export Public Variables Table
New Additions:
Multiple LX-LG901 Configuration Instructions
Controller Backup
Import and Export of Hardware Configuration
Februa Graphical Configuration Instructions
\V1.2.0 2025 ry Copy, Paste, and Cut for Hardware Configuration

Support for Comment State Switching in LD/LDS Program Sections
Associate IEC Variables

Updates:
DeviceNet Master/Slave Addition Method Update: When adding LX-CM005/LX-CMO006,
DeviceNet master/slave stations are automatically added.




r%z#'lé

Chapter 4  Software Installation

4.1 Requirements for Installation Environment

To install FA-AutoThink software, it is necessary to meet the following requirements for the software and
hardware environments:

Environment Type Requirement
USB interface  |At least one USB 2.0 interface
Graphics card Resolution 1920 x1080 or above supported

Hardware Environment|CPU Intel Core i5 standard edition or above
Memory 8 GB or above
Hard disk 10 GB or above
Windows Server 2012 or above
Windows 7

Operating system Windows 10

Windows 11
Utility software  |Microsoft Office Excel 2003 or above

Software Environment

4.2 Installation

421 Introduction

The following installation is described using AutoThink V3.2.3 as an example.

4.2.2 Requirement

B No other applications occupying storage space.

B  Storage space greater than 10 GB.

4.2.3 Steps

4.2.3.1 Select installation language

Double-click the installer!'i‘!? zetup | The Select Installation Language dialog box is displayed. In the

dialog box, select English for the language, and click OK.
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Select Setup Language

5

AT
)

e

Flease select the language:

English

0]4 Cancel

4232 Start installation wizard

3} Setup - AutoThink

Welcome to the AutoThink Setup
Wizard

Thiz will install AutoThink ¥3. 2.3 on your
computer.

It is recommended that vou clese all other
applications before continuing.

Click Next to continue, or Cancel to exlt Setup.

If vour computer is Windews T and above the
operating system, please use the administrator

privileges for installation.

4.2.3.3 License agreement

Select | accept the agreement (A), and click Next (N).
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cﬁ' Setup - AutoThink

License Agreement

Flease read the following important infermatien befeore
continming.

Flease read the following License Agreement. You must accept the
terms of thls agreement before contiming with the installation.

Copyright notlce:

For hollysys in the ownership of the futeThink software.

Without authorization, any unlt or individual shall net he
copled and used in any form.

Hollysys to provide technical suppert for authorized users.

Hollysys all rights reserved
2008-2025 Copyriszht HollwSys

@I accept the agreement
()1 do not accept the asreement

Cancel

4.2.3.4 Select installation path

Click Browse (R)... to select installation path, and click Next (N).
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(5 Setup - AutoThink —

Select Destination Location
Where should AuteThink be installed?
Setup will install AutoThink inte the following folder.

To contime, click Next. If wvou would like to select a different
folder, click Browse.

it least 1,238.1 MB of free disk space 1s reguired.

|d:\AutoThink| Browse. .

Cancel

4235 Select Start Menu folder

(1) Click Browse (R) ... to select the folder, and click Next (N).

(5 Setup - AutoThink —

Select Start Nenu Folder
Where should Setup place the program’ s shortouts?

Setup will create the progran’s shortcuts in the following
Start Memu folder.

To continue, click Next. If wou would like to select a different
folder, click Browse.

[[1Dor t create a Start Meru folder

AutoThink| Erowse. .

Cancel

(2) Select additional tasks

Check the shortcut icons that need to be created, and click Next (N).
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(5 Setup - AutoThink

Select Additional Tasks
Which additlional tasks should be performed?

Select the additional tasks wou would like Setup to perform while
installing #utoThink, then click Next.

Additicnal icons:
[«] Create desktep sherteut (D
[v]Create a Quick Launch icon

¢ Back Cancel

(3) Prepare for installation

After confirming the installation information, click Install. If you want to make changes, click .

(5 Setup - AutoThink

Ready to Install

Setup is now ready to begin installing AutoThink on your
computer.

Click Install to continue, otherwise click Cancel to exit.

Destination location:
d:vwhutoThink

Start MNenu folder:
AutoThink

Additiconal tasks:
Additional icons:
Create desktop shortcut (D)
Create a Quick Launch icen

< Back Cancel

(4) Installation process

Installation progress is displayed during installation. To cancel the installation, click Cancel.

(5) Installation completion prompt

10
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After the installation is complete, the AutoThink Installation Completed window is displayed.

ﬁ Setup - AutoThink _

Completing the AutoThink Setup
Wizard

Setup has finished installing #uteThink on vour
computer. The application may be launched by
selecting the installed icons.

Click Finish to exit Setup.

Install Microsoft Windews Desktop Euntime -
5. 0.17(Profinet protocol dependency library)

Inmediately start the AT

Install Microsoft Windows Desktop Runtime-5.0.17(Profinet protocol depency library): In versions
V3.2.3 and above, this option is set to mandatory by default. After clicking the 'Finish' button, an interface
for installing the driver will pop up. It is recommended to install the driver; otherwise, the PN protocol will
not be usable."

Start AutoThink immediately: After installation, if you need to run AutoThink software immediately, then
check this option.

424 Result

By checking Start AutoThink immediately, the software startup interface is displayed, otherwise, no
interface is displayed.

4.3 Uninstall

4.3.1 Steps

Uninstall AutoThink software via:

11
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B On Desktop: Click Start menu > All Programs > AutoThink > Uninstall AutoThink.

H In Control Panel, uninstall it.

4.3.2 Result

Once the uninstallation is complete, AutoThink software is completely removed from the computer where it
was installed.

12
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Chapter 5

5.1

5.1.1

5.1.1.1

Software Interface

Interface Composition

Software Interface View

Introduction

The programming interface of AutoThink software is composed as follows:

Title Bar|

3 AutoThink - Untitled.hpf* - [Main(PRG).Id]

Neru Bar| IF Flle(® EdR(E) Project(’) Insert() ToolD Online(@) Window(W) Help(H)

Toolbar|

EEHEAFLFNH[ e 4Q[mS

Project Nanagement]

1403 Untitled

&% Task Configuration
E- @ TASK1(Task2)
4k Main(PRG)
{8 Program Block
4l Main(PRG)
~{J Motionl4ain(FRG)
{8 Function Block
{8 Function
i Hardware Configuration
B Lx-cusoo(x-cusooy
[ Etherniet1ETHERNET)
|4 Etherer2(ETHERNET)
[ com_1com
| EtherCAT Master
‘83 Global Variable
B AxisParaGroup
B 6v_croup
~[& Table
2 TaskDiagGroup
- Network Variable
5 Data Type
=-{] Monitor List
i [ Groupt
132 Iinterrupt Configuration
L Onine Trace

O EIEEE

= 5

AF 1 dbk ok © O € € > v @B Y, @ ST F

Main.

[0001]

Yorkspace

The liorary ‘PLCOPEN NI

Nessage Output ¥indow

|| &8 Lierary Manager

E-[)) Standard hstruction

| Arithmetical Operation
| Logic Operation

|, Comparison Operation
| Select Operation

| Shift Operation

[ Data Type Conversion
[LJ Pointer Operation

Device Library

Status Bar | pease press F1 if you need help

5.1.1.2

Title Bar

Toolbar

[OffLine [ m| [

Reference message

Menu Bar

Workspace

Project Management Window

Message Output Window

Status Bar

13
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51.2 Title Bar

51.21 Introduction

In the Title Bar, there are the following items displayed from left to right: software logo (software icon and
software name), project name (unsaved marking), and window control buttons (minimize, maximize, and
close buttons).

@ AutoThink - Example.hpt* - o X

e

i 2 i)

- -

1. Software logo and project name;
2. Project name;

3. Unsaved marking;

4. Window control buttons.

For the modified project, the project name is displayed as Project Name.hpf*. Where the project state *
indicates that the modification has not been saved. After the modification is saved, * disappears.

51.3 Menu Bar

5131 Introduction

The Menu Bar is below the Title Bar. Left-click each menu. In the drop-down menu, select each menu
command item to perform operations related to algorithm configuration. Depending on the editing content
of the workspace, the menus displayed in the Menu Bar are slightly different. Generally, the following
groups of menus are included:

A File(F) Edit(E) Project(P) Insert(l) Tool(T) Online(Q) Window(W) Help(H)

B |con: Used to display the type of interface currently open, including: & (CFC Language), 4 (LD
Language), (£ (ST Language), ¥ (SFC Language), D] (Hardware Configuration), B (Global
Variables), ¢# (Network Variables), etc.

B File: Used to execute operations related to project files, such as open, save, and close.
B Edit: Used to perform operations on existing content, such as edit, replace, and find.

B Project: Used to perform operations on the project currently being edited, such as compile, setup, and
view log.

B Insert: This menu is displayed when the program block is configured. It is used to insert elements in
the graphical programming language.

B Tools: Used to provide various instruction wizards and usage wizards.

14
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B Online: Used to provide commands related to the project's operations in the actual system or simulation
system, such as install, online, and simulate.

B Window: Used to provide commands related to the operations on the currently opened window, such
as arrange, switch display, and close.

B Help: Used to provide help information for the software.

514 Toolbar

In the Toolbar, there are the following items displayed from left to right: Main Toolbar, Online Toolbar, ST
Toolbar (available only in the ST Editor), Special Toolbar, and Input Assistant. Depending on the
programming language, the programming language toolbar is displayed as LD Toolbar, ST Toolbar, and
CFC Toolbar in different versions.

= & aQ|m =] =
5.1.5 Workspace
5.1.51 Introduction

The Workspace is a rectangular area used for specific operations such as variable definition, program
editing, and hardware configuration, as marked in gray in the figure. Various editing windows are centrally
displayed as tabs at the top of the Workspace. By clicking the tabs, you can access the corresponding
editing windows.

15
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@ AutoThink - Untitled.hpf*
File(F) Edit() Project(P) Tool(T) Online(0) Window(W) Help(H)

FNEE2% -F0 e a4 Q&8 rungde Gz @AEEOR =G
=0 woma = !

S5 & Tosk Canfiguraton
S @ TAsKitang)

< & Occostaxcvstn

£ cou_1icom

9% numupt Contguraten
% onine Trace.

< > 44k [\ syvtancheck [ N
| [T —

In the Workspace, each window has a set of window control buttons in the upper right corner. By double-
clicking the Title Bar of each window, you can switch the window between its floating and fixed state.

When the editing window is active, on the left side of the window's Title Bar, click the Window icon to
display the window control drop-down menu, as shown in the figure below. This operation also switches

and controls windows.

16
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File(F) Edit(E) Project(P) Insert(l) Tool(T) Online(0) Window(W) Help(H)
NEE=2a k20 e RGNAE ) n adR| ===z GEEOE|T Ot i ko 0o0 > D

* E e EmCmdType =
-3} untitled Close Window [T |
- Task Configuration m Close Other Windows
[ & TASK1(Tagk2)
B J1d
= E—ﬁ Program Block No. “ariable Name Address Variable Description Variable Type
‘o fJ} Main(PRG)

i d][» MotionMain(PRG)

({fy Function Block

el FBA(FB)

(38 Function

[—]m Hardware Cenfiguration
E‘El] LX-CUS00(LX-CUS00)

EtherMet1 (ETHERNET <
: EtherMet2(ETHERNET

=

i ] com_1(com)
EtherCAT Master
= B3 Global Variable 0001
@ AxisParaGroup

B 6V_Group

[ Table

@ TaskDiagGroup

=- @ Data Type

<15 DPSlaveStdDiagStructTyp
<12 EIP_ldentity_Data[LIB]

- Wiy EméxisParalD{LIB]
|l EmAxisType(LE]

Main: Please add comments here...

EmCmdType[LIB]
GFN MONFN IR

5.1.6 Project Management Window

51.6.1 Introduction

Project management adopts a tree structure diagram for the management of the corresponding contents.
This management method makes the whole project management with clear levels, clear structure and
convenient management. The root node name of the Project Management Tree diagram is the name of
the current project, which includes various sub-nodes below it: task configuration, program block,
functional block, function, hardware configuration, global variables, data types, watch list, interrupt
configuration, online tracking, etc.

5.1.7 Message Output Window

51.71 Introduction

The Message Output Window contains 4 tabs, Syntax Check, Communication Message, Finding
Message, and Call Stack, which are used to display messages about compilation, error, warning,
communication, lookup, and online call stack.

Monitoring.

4] 4] » [HI]\, Syntax Check }, € ication Information  Search Infnrmatiun)\ Call Stack

Double-click the line where the error message, warning message, or finding result is located to
automatically locate the relevant position. Select the error message, and press Shift + F9 or F9 to quickly

17
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locate it up or down. Click Close to close the Message Output Window.

When an exception occurs during operation, an exception message is indicated in red font in the
Message Output Window.

In the Message Window, right-click to bring up the menu item Clear All Messages, which clears all the
messages in the tab currently being displayed.

Hide/Show Message Window: In the Window menu, use the Message Window command to control
whether to display the Message Window. After the Message Window is hidden, compiling and finding
operations automatically load and display the Message Window.

In online mode, the Call Stack tab is visible. Users can view historical call stack information for the
currently commissioned POU. See Commissioning Modes for details.

518 Status Bar

51.8.1 Introduction

The Status Bar is used to display information related to the current editing window, as shown in the figure.

Pisase prass F1if you nesd help OnLing{ALL): 192 158.0 243 U

o —
wn—
o —
~— g
00—

1 2 3

1. Used to display help tips;

2. When editing a POU in ST language, the Status Bar displays information about the row number and
column number where the current cursor is located;

3. Used to display the Online + IP, Offline and Simulation status of the project;

4. Reserved;

5. Reserved;

6. Used to show the uppercase state when the input method is in uppercase;

7. Used to display numbers;

8. Reserved.

5.1.9 Device Library

The window of Device Library displays all the module’s models supported by current object configuration.
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5.1.10 Interface in Online Mode

51.101 Introduction

In this mode, it is important to connect the hardware device and install the successfully compiled program
into the main control through the correct channel address, and then the program can be commissioned.

5.1.10.2 Reference message

To execute online operations, please follow the steps below:

(1) After installing the program to the CPU module, select the Monitor command to enter the
monitoring state.

No. Variable Mame Address Variable Description Variable Type Online Value Power Fail Safeguard
oo &1 BOOL FALSE FALSE M
o002 82 BOOL FALSE FALSE M
0003 cl BOOL FALSE FALSE M
Main: Please add comments here.
0001
s1=FALSE = s2-FALSE c1=FALSE
I I w {
I I ~
c1=FALSE
0002|

(2) Double-click the contact S1. In the pop-up Commissioning Variables window, preset S1 to
TRUE, and click Force to determine the forced value.
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No. Variable Mame Address ‘Wariable Description Variable Type Online Value Power Fail Safeguard
0001 &1 BOOL FALSE FALSE Not Pu
0002 s2 BOOL FALSE FALSE Not Pu
0003 cl BOOL FALSE FALSE Mot Pu

Main: Please add comiments here.

0001
51=FALSE s2=FALSE c1:|iALSE
Cc1=FALSE Debug Variables X
0002 Current Variable: MAIN.s1 Write
Current Value: |FALSE E.
Input Value: | TRUE ~| ﬂ
Debug |
[~ Readback M
Cancel |
After forcing, S1 is displayed in red, and the Online Value is displayed as TRUE in its
corresponding variables area.
0001
|$ S2=FALSE C1=FALSE
i ¢ )
| lm \
C1=FALSE
0002

(3) Double-click the contact §1 again. In the pop-up window, click Release to release the S1 contact
forced, as shown in the figure.
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Mo. Variable Name Address Variable Description Variable Type Online Value Power Fail Safeguard
0001 s1 BOOL TRUE FALSE No
000z 52 BOOL FALSE FALSE No
0003 cl BOOL TRUE FALSE No

Main: Please add comments here...

ooo1

==

Debug Variables

X
0002 Current Variable: MAIN.s1 IE

Force

Current Value: ITRUE

Release
Input Value: I FALSE LI
Debug

[~ Readback Uncebug

Cancel

Uil

After the forcing is released, the 81 contact changes from red to black, and the assignment item in

the global variables area is also restored to black. The data shall be unforced after it has been
forced. Otherwise, the forced data remains.

No. Variable Name | Address ‘ Variable Description Variable Type Online Value Power Fail Safeguard
ooo1 &1 BOOL TRUE FALSE Not
ooz 82 BOOL FALSE FALSE Not
o003 cl BOOL TRUE FALSE Not

Main: Please add comments here.

0001

sZ:FI:ALSE ﬁ%
i il

0002]

5.2 Shortcut Menu Commands

This section describes the shortcut keys in AutoThink configuration software. This helps users to better
master the functions of AutoThink software and make it easy to use.

In AutoThink, the shortcut keys are divided into menu command shortcut keys and non-menu command
shortcut keys. In addition, the shortcut keys are different for different function modules. A detailed
description is given below.
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5.2.1

1. General menu command shortcut keys

B Shortcut keys for offline editing

Menu Command Shortcut Keys

Function Shortcut Key|
File\New Ctrl + N
File\Open Ctrl + O
File\Save Ctrl + S
File\Save as F12
File\Print Ctrl + P
Edit\Undo Ctrl + Z
Edit\Restore Ctrl+Y
Edit\Cut Ctrl + X
Edit\Copy Ctrl + C
Edit\Paste Ctrl + V
Edit\Delete Del
Edit\Find Ctrl + F
Edit\Replace Ctrl + H
Edit\Input Assistant|F2
Project\Compile  |F11

B Shortcut keys for online editing

Function

Shortcut Key

Online\Monitor\Exit Monitor

Alt + FB\CTL+F8

Online\Single-step Commissioning

F10

Online\dump Ctrl+Shift+F8
Online\Jump In Ctrl+F11
Online\Run at Breakpoint Ctrl+F5
Online\Run F5
Online\Stop Shift + F8
Online\Write Ctrl + F7
Online\Force F7
Online\Release All Shift + F7

Online\Show Forced Variable Table

Ctrl + Shift + F7

B LD menu command shortcut keys

Function Shortcut Key|
Insert\Contact (Append) F3
Insert\Previous Section Ctrl+ M
Insert\Next Section Ctrl + W
Insert\Parallel Contact F10
Insert\Coll F6
Insert\Block Element Alt + F9
Insert\Invert Ctrl+ G
Set/Reset Ctri+T
Multiple Inputs (Add Block Pins)|(Ctrl + D
Insert\Invert Contact Alt + F3
Insert\Parallel Inverted Contacts|Alt + F10
Insert\Invert Coil Alt + F6
Insert\Set Coil Alt + R
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lInsert\Reset Coil Alt + Ctrl +R

B CFC menu command shortcut keys

Function Shortcut Key|
Insert\Input Element Ctrl + |
Insert\Output Element Ctrl + U
Insert\Block Element Ctrl +B

Insert\Jump Element Ctrl +J
Insert\Return Element Ctrl+ R
Insert\Tag Element Ctrl + L
Insert\Annotation Element|Ctrl + K
Insert\Invert Ctrl+ G
Insert\Set/Reset Ctrl+T
Insert\Enable Ctrl +E

Insert\Multiple Inputs Ctrl +D

B SFC menu command shortcut keys

Function Shortcut Key|
Insert\Step-Transition (Forward) Ctrl + T
Insert\Step-Transition (Backward)  [Ctrl + E
Insert\Alternative Branch (Right) Ctrl + A
Insert\Alternative Branch (Left) Ctrl + D
Insert\parallel Branch (Right) Ctrl + L
Insert\parallel Branch (Left) Ctrl + M
Insert\Jump Ctrl + J
Insert\Transition-Jump Ctrl + R
Insert\Add Entry Action Ctrl + 1
Insert\Add Exit Action Ctrl + G
More\Add parallel Branch Codename|Ctrl + Q
More\Add Action\Transition Ctrl + W
More\Delete Action\Transition Ctrl + U
More\Associated Action Ctrl + K

5.2.2 Non-Menu Command Shortcut Keys

B General Non-menu command shortcut keys

Function Shortcut Key|
Help F1

Modify Variable Attributes in the IEC View Area|Shift + F2

Exit Monitor Ctrl + F8
Highlight Next Error Message F9

Highlight Previous Error Message Shift + F9
Automatically Declare Variables Enter

Select All Ctrl + A

B ST Keyboard Command Shortcut Keys

Function Shortcut Key
Delete One Character Forward Backspace
Delete One Character Backward Delete

Next Line l

Previous Line 1
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Scroll to Next Line Ctrl + |

Scroll to Previous Line Ctrl + 1

Select Downwards Line-by-Line Shift + |

Select Upwards Line-by-Line Shift + 1

Cursor Jumps to End of Line End

Cursor Jumps to End of Program Ctrl + End

Select Entire Line after Cursor Shift +End

Select Entire Program after Cursor Ctrl + Shift + End

Cursor Jumps to Beginning of Line Home

Cursor Jumps to Beginning of Program |Ctrl + Home

Select Entire Line before Cursor Shift + Home

Select Entire Program before Cursor  |Ctrl + Shift + Home

Insert\Overwrite Switching INSERT

Cursor Jumps One Character to Left |«

Cursor Jumps One Word to Left Ctrl + —

Select One Character to Left of Cursor |Shift + «—

Select One Word to Left of Cursor Ctrl + Shift + «

Cursor Jumps One Character to Right |—

Cursor Jumps One Word to Right Ctrl + —

Select One Character to Right of Cursor(Shift + —

Select One Word to Right of Cursor Ctrl + Shift + —

Insert Tab Tab

Cursor Rolls Back One Tab Shift+ Tab
5.3 Use the Help Documentation
5.3.1 Online Help Composition

The online help consists of four main sections: Contents, Index, Search, and Favorites.

5.3.2 Open the Online Help

5.3.21 Introduction

The online help supplements this manual. It is intended to provide detailed support in the use of the
software.

5.3.22 Instructions for Use

This help system is integrated into the software. Users can open it in two ways:

(1) Click the Menu bar, Device Library, Library Manager, and sub-nodes of the Project
Management Tree, and press F1 to accurately locate the relevant help instructions.
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(2) In the Menu Bar, go to Help > Contents and Index (C) to call up the Online Help. In the Index
and Search tabs, enter the keywords to find and locate them.

o Index: Used to traverse index pages for quick find.
o  Search: Used for full-text searches.

When users search for a keyword in the Online Help, only the pages that contain the keyword are
searched, and the pages whose names contain the keyword are not searched.

When users search for a keyword in the Online Help, it is necessary to enter *keyword or
keyword* to perform a fuzzy search. For example, to search for the Target instruction, enter: *GET
in the Search tab; and to search for GetTickCnt, enter: GET* in the Search tab. This allows users
to search for relevant pages.

In the AT software interface, Library Manager and Device Library, if you want to press F1 to open
the Online Help, you need to manually click the manual pages of the other two sections in order to
load the keywords of the corresponding manuals. Otherwise, when using the Index and Search
functions to search for keywords, the results are incomplete or cannot be searched.

low(W) Help(H)
Directory And Index(C)
What's this?

Network Support
About AutoThink(A)...

o Locate the Online Help portal

— About This Document
Software Overview
@ Installation and Uninstallation

@ Quick Start Guide

-@ Introduction of AutoThink Configuration
@ Library Management

-@ Frequently Asked Questions

L @ Appendix

FPositioning through the device library @ Instruction

@ Device Library

Positioning through the AT interface —

Positioning through the library manager.

1. Description of the legend displayed

The illustrations in this manual are normally displayed correctly. If @ appears in the legend position,

press F5 to refresh.
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Chapter 6 Project Management

6.1 New Project

6.1.1 Introduction

This command is used to create a new project or library, which can be created via:

B Menu Bar: Click [File]- [New];
B Toolbar: ;

B Shortcut key: Ctrl + N;

B  Start page: New Project.

6.1.2 Steps

(1) Select the New command, and the New dialog box is displayed.

New X
Project lLibrﬂry ]
oK
Cancel
Project Name: m
Target Platform: L CPU -

Project name: The default is Untitled. It is recommended to modify this name when saving this
project.

o  The 10 characters, namely, \, /, :, *, ?, ", <, >, | and space, shall not be used in the project
name.

o  The project name shall not be null.

o  The length of the project name shall not exceed 32 bytes, and the part that exceeds the range
cannot be entered.
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o  When the project name is invalid, the OK button cannot be operated.

o  Target platform: Users can select the corresponding platform according to the type of CPU
used. The platform cannot be changed after the project has been created.

(2) Enter the project name, select the target platform, click OK, and the Select CPU dialog box is
displayed, as shown in the figure.

Select CPU

Please select CPU for the new project

...... e L{-CUS00
(- e L{-CUS01

Pt
_ o |

(3) Select the desired CPU, and click OK to create a new project. The Project Permission Settings
dialog box is displayed.
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Project Permission Settings

Readonly Account

Account: ‘

Password: ‘

a password with 1-12 length!

v

ReadWrite Account

Account: ‘

Password: ‘

[ Use default Account

The account support letters and numbers. Please enter a account with 1-12 length and

Cancel

(4) Set Usernames and Passwords for Read-only Permission and Read/write Permission

respectively.

o Naming: The username and password can be entered in both letters and numbers.

o Length: 1-12 characters for username, and 1-12 characters for password.

o  The default permission can also be used as the project permission. Users need to check Use
default account password, making the corresponding default account information to be

synchronized to the project permission account information.

(5) Click OK, and the Setting Succeeded dialog box is displayed.

6.2 Open Project

6.2.1 Introduction

This command is used to open an existing project or library.

6.2.2 Steps

Users can open it via:
B Menu Bar: Click [File]-[Open];
B Toolbar: ;

B Shortcut key: Ctrl + O;
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B  Start page: Click [Open Project] - [Browse].

The Open dialog box is displayed. Select the target file of the project or library. Click Open. The software
loads the file and displays the progress of opening in the Status Bar at the same time.

Select the target file of the project or library. Click Open. The Project Permission Login dialog box is
displayed.

AutoThink X

Account: ‘test

Password: ‘******

0K | Cancel

Enter the Account and Password for the project permission. Users can use either read/write or read-only
permission accounts to open projects with different permissions.

6.2.3 Result

After executing the operation, users can open a project file.

6.3 Open a Recently Used Project

6.3.1 Introduction

It is used to open a recently used project.

6.3.2 Steps

Users can execute it via:
B Menu Bar: Click [File] - [Recent Projects list];
B Start page: Click Open Project. Select a recently opened record, and double-click or click Open.

The Recent Projects list is used to display the most recently opened projects, including the project path
and project name. This command allows you to quickly switch projects.
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6.3.3 Result

It is used to open a recently used project.

6.4 Save Project

6.4.1 Introduction

After modifying a project or library, users can use this command to save the changes.

6.4.2 Steps

B Save
Users can execute it via:

o Menu Bar: Click [File] - [Save];

o Toolbar: [=];
o  Shortcut key: Ctrl + S.

If the project or library is saved as Untitled, make sure to change the name. For the project or
library saved to the corresponding folder under the installation path by default, its saving progress
is displayed in the Status Bar when it is saved.

B Saveas
To modify save path of current project or library, you can use the order of [Save as].
o Menu bar: Click [File]-[Save as].
o  Shortcut: F12.

The dialog box of Save as pops up when this order is selected. Select an existing file name or
enter a new file name, select file type and click the button of OK to complete.

6.4.3 Result

The project and library files are saved to the specified path.

6.5 Close Project

Users can execute it via:
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B Menu Bar: [Click File] - [Close].
Use this command to close the currently opened project or library without exiting AutoThink software.

If the project or library has been changed, the system prompts whether to save the current project or
library.

6.6 Configure Project Options

Open the Options dialog box via:
B Menu Bar: Click [Project] - [Option].

The Options setting contains settings for Configuration, Color, and Configuration Language.

6.6.1 Configure

The Configuration dialog box is used to set the monitoring period, log, online display, variables, and save
related to the project
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Option >

Configuratio
Configuration mJ_m
Caolor Monitoring Cycle: 500 v | ms Record Type of Communication Log: Full Mode -
Configuration Langua [ 2 [~ Readback

~ = - Initialize New Variable in M Area

After Download
[¥ Confirm In Full Download v History Version Incremental [¥ Monitor Auto Retry
Download

[*" Project Compare Before Download

Big Endian / Little Endian Display Mode Data Conversion POU
C @ " Binary @ Decimal " Hexadecimal " Show @ Hide
Wariable Import Variable

Automatically Online
| Hide Variable Area Import Mode (" Clear ® Add

Same Name

[v Auto Declare Variable Variable ® Overlap " Jump
[¥ Automatic Backup Automatic Backup 5 min |~ Rename Reference ¥ Download Vi file

Default Project State When You Open Software

" Open Last Project " Open New Project " Do Not Open Any Project ® Open Startup Page

Restore Default OK Cancel

Monitoring Cycle: The default is 500 ms. 250 ms, 500 ms, and 1000 ms are optional based on the
actual needs.

Recording Type of Communication Log: Used to set whether the communication log is recorded and
the format of recording. The default is Full mode. Detailed communication information can be recorded
in Full mode. Only the name of the communication message is recorded in Lite mode, and no
information such as the code value is recorded.

Download Symbol Table: Install the symbol table generated from project compilation to the specified
communication station. The default is checked and this option cannot be modified.

Download Logic File: Install the project file whose compilation passed to the specified communication
station. The default is checked, and this option cannot be modified.

Initialize New Variables in M Area After Download: Used to set whether to initialize new variables in
M Area after installing, which takes effect after compilation.

Automatically Saved After Download: Used to set whether to save the project automatically after the
installation. the default is checked. This option is grayed out by default. By unchecking the Compare
projects before installing checkbox, this option is enabled.

Auto Download User Project After Download: The default is checked. After the project is installed,
the project source file is automatically installed to the controller. Uncheck this option to clear the
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historical user projects from the controller. Before installing, the system prompts whether to delete the
user project on the controller. This option is grayed out by default. By unchecking the Compare projects
before installing checkbox, this option is enabled.

B Confirm in Full Download: Used to set whether the user is required to enter a verification code for
confirmation in full installing.

B Project Compare Before Download: The default is checked. When installing, the current project is
compared with the controller project.

B Monitor Auto Retry: Check this option, and AT automatically tries to be online once in case the link is
abnormally disconnected during the online monitoring of the project.

B Readback: Used to set whether the data can be read back to the control station project during
commissioning. The default is unchecked for commissioning readback. This option can be modified.

B Bid Endian/Little Endian: It refers to the data storage mode. The default is Small end mode. This
option cannot be modified.

B Display Mode: In online or simulation state, set the data format of online display. It can be selected as
Binary, Decimal, or Hexadecimal. The default setting is Decimal. This option can be modified.

B Variable: Used to set incremental installing and auto-declaration settings for variables.

B Change Variable initial Value Increment to Take Effect Download: Used to set the incremental
installing to take effect when the initial value of a variable is modified. This option is unchecked by
default. That is, in the normal condition, if the project has been installed, the initial value of the
variable is modified offline. After the incremental installing is performed, the modified initial value
does not affect the online running value. This option cannot be modified;

B Auto Declare Variables: Used to set whether to automatically display the Variable Auto-
declaration dialog box for variable declaration if an undefined variable is used when a program is
being written. The default is unchecked, that is, it is automatically defined as a declared variable.
This option can be modified. Once this option is unchecked, the Variable Auto-declaration dialog
box is no longer displayed when an undefined variable is entered;

B Automatically Online Hide Variables Area: Used to set whether to automatically hide the
variables area in the POU if online. This option is unchecked by default.

B Import Variable: Used to set how variables are imported and how variables with the same name are
imported during incremental import.

B Import Mode: There are two types of import modes, namely, Clear and Incremental. If Clear is
selected, when importing variables, the variables in the corresponding POU or global variable
group are cleared before the import is executed. If Incremental is selected, when importing
variables, the incremental variables are imported, and variables with the same name are imported
in two ways: overwrite or skip;

B Same Name Variable: This option can be set when the import mode is Incremental. If Overwrite
is selected, when importing variables, the variables with the same name in the project are
overwritten, and the message Group XX: X is overwritten. is displayed in the Message Output
Window. If Skip is selected, when importing variables, the variables with the same name are not
imported, and the message Group XX: X is skipped! is displayed in the Message Output Window.
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B Automatic Backup: Used to set the time and interval for auto backup of a project in offline state,

designed for project backup when the software is shut down abnormally.

B Rename Reference: Check this option to rename the referenced variable. In the Rename dialog box
displayed, users can choose to rename the variable.

B Download VI file: Check this option to automatically generate a .csv file of variable table after the
project is compiled successfully. If the project has not been saved for the first time, the File Save dialog
box is displayed; And if the project has been saved, a .csv file is automatically generated to the project

directory with the file named Varinfo (project name).csv.

B Default Project Status When You Open software: Used to set the project opened when the software
is started, with options: open the last project, open a new project, do not open any project, or open the

start page. The default setting is to open the start page. This option can be modified.

6.6.2

Color

When configuring a program in the editor, use the Color options to freely set the colors of text, variables,

and background requiring special display.

Option

Configuration

Caolor

Configuration Langua

Color:

Highlight The Selected
Part:

Note Font:

Bool Energy Flow:
Direct Address Variable:
Local Variable:

CFC/SFC/FBD Component
Background:

Background of LD/LDS
Variables Area:

Background of ST Line
MNumber Area:

ST Text:

Color of the LD/LDS
enable breakpoint:

Color of the LD/LDS hit
breakpoint:

Algorithm Library Alarm:

) DI 111D

Constant:
Force:

Keyword:

Background of Variables
Comment:

Global Variable:

LD/LDS/CFC/SFC/FBD Invalid:

LD/LDS/CFC/SFC/FBD
Not-declared Variable:

Font of ST Line Number Area:

Color of the LD/LDS disable
breakpoint:

1 1mnm

Restore Default

Cancel
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° ®The actual use of various color marks in the project can be adjusted according to the actual

project needs. The color descriptions covered in this document are based on the colors set by default and
will not be repeated.

6.6.3 Configuration Language

This option is used to set the display characteristics of various IEC configuration languages, as well as the
display characteristics specific to each language.

Option >
ConnguratenEanauEgE;
Configuration anguag
IEC
Color » .
Compiling Protected Comment Print Mode

Configuration Langua [v
[ Display Comment Print Mode: |Paging Print h

[v Cross-Border Protection of Array

LD/LDS
Color of Show Bar Show
[¥ Show Direct Address
Background Color of Address Name: I:l -
[ Replace with Variable After Address Is Input
CFC/FBD

[v" Collision Detection [ Show Network

CFC
[ Enable

ST
Number of Characters Displaying Online: |24 Number

MOTIONTASK
[ Display MOTIONTASK

Restore Default oK Cancel

m |EC

B Compile-time protection: Used to set whether to perform Divide-by-zero protection and Array index
out-of-bounds protection. Divide-by-zero protection is checked by default. When a divide-by-zero
operation occurs in the controller, the result of the operation maintains the value of the previous
cycle. By checking Array index out-of-bounds protection, the result of the operation maintains the
value of the previous cycle when the array index exceeds the upper or lower limit.

B Comment: Used to display the variable description contents of common type and functional block
type variables.
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B Printing mode: Used to set the printing mode, including Printing in pages and Printing on a single
page. The default setting is Printing in pages.

B | D/LDS: Used to display parameter settings related to the LD/LDS language.

B Display bar color: Used to set the background color of the address name in the program block of
LD language configuration.

B Display direct address: The default setting displays the address after adding a contact or coil.

B Replace the address with a variable after entering it: In the variables area, define the variable A1
with the direct address %MX100.0. In the program area, define a contact, associate %MX100.0.
After pressing Enter (left-clicking), A1 is displayed.

B CFC/FBD: Used to display parameter settings related to the CFC/FBD language.

B Collision detection: Used to detect whether each element is allowed to overlap with each other
when writing a program block in CFC language. If this option is unchecked, when two or more
elements overlap, the later placed element partially or completely obscures the first placed element.

B Show grid: If this option is checked, when the program block is written in CFC language, the grid
mark is shown in the programming area. Otherwise, no grid is shown in the editing area. This
option is unchecked by default.

B CFC: Used to display parameter settings related to the CFC language.

B Enable: If this option is checked, when the program block is written in CFC language, the block
element with enabled input and output is added. This option is unchecked by default.

B ST Used to display parameter settings related to the ST language.

B Number of characters displayed online: Used to set the number of characters displayed online for
variable names and operation results. The default setting is 24. The display length ranges from 20-
100 characters.

B MOTIONTASK: Used to display parameter settings related to the MOTIONTASK.

B Display MOTIONTASK: Used to display the MOTIONTASK in Project Management area of AT. The
default is unchecked.

B Restore default

B By click Restore Default, a prompt box is displayed as shown in the figure. By clicking OK, the
parameters in the options are restored to the system default settings.
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I AutoThink X

'o Modification of option information will apply to other projects
¥ opened by this application. Are you sure you want to modify it?

oK Cancel

6.7 View Project Property

Users can open it via:
Project Management Tree: Right-click the root node (project name), and click Property.

Open the configuration information for the current project, as shown in the figure.

Project Property x
Project Name: |JIE_U oK
Target Configuration: |\.-‘3.2.2A1 j == Cancel

Target Configuration: It refers to the AutoThink software version supported by the current CPU module.
Users can switch the configuration between different versions by click Z|

The functions supported by each software version may differ. Be sure to learn about the version before
switching.

Click *» | button to view specific configuration information for this project.
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Project Property >
Project Name: |JIE_L| 0K
Target Configuration: |\,.r3,2_2,|:k1 - o | Cancel

Code Area Size: 6201456 Bytes M Area: 2388608 Bytes
Data Area Size: 17313504 Bytes | Area: 262144 Bytes
CPU Type: Cortex A9 QArea; 262144 Bytes

Max Number of POU: 512 S Area: 2097152 Bytes

R Area:

N Area:

6.8 Import Sample Project

6.8.1 Steps

Follow the steps below:
(1) Click the [Project] menu.
(2) Select the [Import Sample Project] command.

(3) Check the corresponding algorithm block and click Import.

6.9 Compare Offline Project

6.9.1 Introduction

AutoThink software supports the comparison of two different local user projects to determine the data
differences between the two projects. The comparison contains user programs, variables and data types.
Detailed comparisons can be performed on the difference data compared. For POUs, only ST and LD
language POUs currently support detailed comparisons.

Difference data is displayed as Project Management Tree nodes. The tree nodes with differences are
displayed in four different colors with the following meanings:

B Datain red: Indicates that the data in the same POU or variable group is different in the two projects.

B Datain green: Indicates that the data only exists in one of the two projects, and the data node does not
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exist in the other project.

B Data in purple: Only for SFC type POU. Indicates that the subprograms under the same SFC program

are different in the two projects.

B Data in blue: Only for SFC POUs. Indicates that the SFC programs in the two projects are different,

and the subprograms under the SFC programs are also different.

Project compare - Infomation compare

| Current project

Target project

EI---{§} ceshi

=13 Program Block

B 3 SFC1(PRG)

@ “ariable

B tes(PRG)
------ [y Function Block
------ |'_a Function

= Global Variable

...... @ AxisParaGroup
------ @ GV_Group

------ @ TaskDiagGroup
...... —Jy Data Type

6.9.2 Requirement

AutoThink is offline.

6.9.3 Steps

(1) In the Menu Bar, click [File] - [Project Compare]. The Target Project Selection dialog box is

displayed.
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gy Function Block
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=B Global Variable
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------ = Data Type




| Sk

Target project selection >
Project Name | Project Path |
jietu C:\UsersiLenovo'Desktop'JIET U\jietu' jietu.hpf
Untitled C:\Users\Lenovo\Desktop\Untitled\Untitled. hpf

Review il Cancel

(2) Click Browse. Select a target project or a previously compared project. Click Open. The
Comparison dialog box is displayed.
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Project compare - Object Selections - O X
Current project Target project
EI- [i08 ceshi - [ig} ceshit
=1 [¥](8) Program Block B [ Program Block

[k dorafiPRG)
- [ Main(PRG)
- [l MotionMain(PRG}
W]l rgetb(PRG)
- [#] ¥ SFCIPRG)

4 Main(PRG)
dI[: MotionMain(PRG)
F SFC(PRG)
9 SFC1(PRG)

£ ST(PRG)

P SFC1(PRG) I tes(PRG)

i [#]4) have(ACTION) - [W](3 Function Block
ST(PRG) VI8 Function

B Giobal Variable

@ AxisParaGroup
@ GV_Group

@ TaskDiagGroup
Drata Type

14 tes(PRG)
[VIEE Function Block
-[WIE8 Function

@ GV_Group
@ TaskDiagGroup
# Data Type

(@ Compare data with the same name Compare | Cancel I

(3) Check the project nodes that need to be compared. Click Compare. The difference nodes of the
two projects and the comparison result are displayed.
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Project compare - Infomation compare - O X
Current project Target project
(=435 ceshi [543 ceshit
E@ Program Block Elfai Program Block
...... Ik dgraf(PRG) -
------ d Main(PRG) o]+ Main(PRG)
4 MotionMain(PRG}y e I MotionMain(PRG)
Al rgets(PRE) -
B9 SFCIPRE) - @ SFC(PRG)
@ “ariable
P PRG
B § SFC1(FRS)
@ “ariable
P PRG
4k have(ACTION)
£ ST(PRG)
B tduw(PRG)
...... dk tedr(PRG)
-4l tes(PRG}) -l tes(PRG)
------ @ Function Block @ Function Block
Function @ Function
Global Variable E Global Variable
------ @ AxisParaGroup @ AxizParaGroup
...... @ GV_Group @ GV_Group
------ @ TaskDiagGroup @ TaskDiagGroup
...... Data Type Data Type
Compare result: different Legend: [Same Different  [Only one side  |Only child different |S—: f and child
(@ Compare data with the same name Return | ’W Cancel

(4) Check the different nodes. Click Detailed Comparison to list the detailed differences.
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Project compare - Detailed compare - O X
Current project-—-SFC(Variable) Target project-—-SFC(Variable)

No. | Varia... | Addr... | Variable...| Varia... | Initial...| Pow... |SC | No. | Varia... | Addr... |Variable...| Varia... | Initial...| Pow... | SC
00...|p1 BOOL FALSE FALSE FA | 00..|p1 BOOL FALSE FALSE FA&
00...|p2 BOOL FALSE FALSE FA |00... p2 BOOL FALSE FALSE FA&

PS5 BOOL FALSE FALSE FA

po6 BOOL FALSE FALSE FA

p7 BOOL FALSE FALSE FA

FALSE

Legend: Pifferent  [Only left [Only right side Return | Cancel I

6.94 Result

It enables comparison of different projects.

6.10 Axis Parameter

6.10.1 Axis Parameter Display Settings

6.10.1.1 Introduction

Users can customize the displayed Axis Numbers and Axis Parameters. The configured Axis Numbers and
Axis Parameters are synchronized in the axis parameter list.

43



r%aﬂ%

6.10.1.2 Steps

Menu Bar: Click [Tool] - [Axis Parameter Display Settings].

Open the Axis Parameter Display Settings dialog box, as shown in the figure. The LX-CU500 supports 64
axes, and only the first few axes are displayed by default. The Axis Parameter Display Settings supports
user-defined display of Axis Numbers and Axis Parameters. The Axis Numbers and Axis Parameters
configured here are synchronized in the axis parameter list.
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6.10.2

{ Axis Parameter Display Settings

Axis No. | Axis Parameters

All Display Items
Axis0 Add > > Axis0
Axis1 Axis1
a2 <<Delete | [10°2
Axisd Axisd
Axis5 Axis5
AxisE AxisE
Axis8
AXISQ <= Delete A"
Axis10
Axis11
Axis12 Reset
HE BiE
{ Axis Parameter Display Settings
Axis No. Axis Parameters
All Display Items
AxisVariableName Add > > AxisVariableName
AxisVariableAddress AxisVariableAddress
AxislD << Delete AxislD
AxisType AxisType
Units Units
MCmdType MCmdType
NCmdType NCmdType
AxisStatus Select All >> AxisStatus
AxisErrMask AxisErrMask
LimitState << Delete All LimitState
MPaos MPaos
DPos DPos
FE Reset FE
P B

View Axis Parameters
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6.10.2.1 Introduction

This function allows users to view the set Axis Parameters.

6.10.2.2 Requirement

Menu bar: Click [Tool] - [View Axis Parameters];
Toolbar: [ .

Open the Axis Parameter. The window is shown in the figure.

Axis Parameters Type ‘ Axisl Axis] Axis2 Axisd Axisd AxisS Axish AxisT
HAuxisinfo
AxisVariableName Axisl Axisl AxisZ Axisd Axizd Axis5 Axisg AxisT
AxisVariableAddress %5SD65536 %%5SD65960 %SDE6384 %S066808 %SD67232 %SDETE56 %% SD66080 %SD68504
Basic
AxiglD USINT 0 1 2 3 4 5 6 )
AxisType EmAxisType Unused Unused Unused Unused Unused Unused Unused Unused
Units LREAL 1 1 1 1 1 1 1 1
Status
MCmdType EmCmdType  HWMC_Mcllle  HMC_Mcidle  HMC_ Mcidle  HMC_ Mcidle  HMC_Mcdle  HMC_ Mcdle  HMC__Mcidle  HMC_ Mckdle
NCmdType EmCmdType  HWMC_Mcldle  HMC_ Mcidle  HMC_ Mcldle  HMC_ Mcidle  HMC_Mcidle  HMC_ Mcidle  HMC_Mcidle  HMC_ Mecldle
AxisStatus UDINT 0 0 o 0 0 0 [t} 0
AxisErrMask UDINT 0 0 o 0 0 0 [t} 0
LimitState USINT 0 0 o 0 0 0 [t} 0
Positions
MPos LREAL 0 0 o 0 0 0 1} 0
DPos LREAL 0 0 o 0 0 0 1} 0
FE LREAL 0 0 o 0 0 0 [t} 0
StopFETol LREAL 1.00E+01 1.00E+01 1.00E+01 1.00E+01 1.00E+01 1.00E+01 1.00E+01 1.00E+01
RepMode SINT 0 0 o o 0 0 i} o
RepDist LREAL 1.00E+10 1.00E+10 1.00E+10 1.00E+10 1.00E+10 1.00E+10 1.00E+10 1.00E+10
EndPos LREAL 0 0 o 0 0 0 1} 0
Remain LREAL 0 0 o 0 0 0 [t} 0
Velocity Profile
Speed LREAL 2.00E+03 2.00E+03 2.00E+03 2.00E+03 2.00E+03 Z.00E+03 2.00E+03 2.00E+03
Accel LREAL 2.00E+05 2.00E+05 2.00E+05 2.00E+05 2.00E-05 2.00E+05 2.00E+05 2.00E+05
Decel LREAL 2.00E+05 2.00E+05 2.00E+05 2.00E+05 2.00E+05 2.00E+05 2.00E+05 2.00E+05
MpSpesd LREAL 0 0 o 0 0 0 1} 0
WpSpeed LREAL 0 0 o 0 0 0 1} 0

The axes and axis parameters displayed in the axis parameter list are configured by the user in the Axis
Parameter Display Settings. The first row shows the axis number of each axis, the first column shows the
name of the axis parameter, and the second column shows the corresponding type of the axis parameter.

Axis parameters are displayed in groups for easy viewing. By clicking i:l

and _j_ in front of the axis

parameter group, users can collapse and expand the axis parameter group.

The read/write property of the axis parameter is predefined by the system. In the axis parameter list, the
white area indicates the axis parameters with writable property, whose initial and online values can be
modified; And the gray area indicates the axis parameters with read-only property, which can only be
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viewed but not modified.

e Inthe LX project, the axis parameters have been predefined as system variables in the global variable
group AxisParaGroup. The default variable names of the axis parameters for the 64 axes are AxisO-
Axis63, and users can rename the axis parameter variables.

e The axis parameter variables are of functional block type, and the pins are all parameters for the axis.
For example, to set the Speed of Axis1 to 1000, users can use the following statement: Axis01.Speed :=
1000.

e The function Axis Parameter Display Configuration has been integrated into the right-click menu of the
axis parameter list.

6.11 Print Project

6.11.1 Print Preview

This command allows you to preview the printing effect of the currently active window. Users can execute
it via:

B Menu Bar: Click [File] - [Print Preview];

B Toolbar: 4.

AutoThink - ceshi.hpf* - [Main(PRG) Id]
p

v
[omne [ [ [ [
e mar——

Page 1
=

On the Print Preview page, users can Zoom In and Zoom Out on the current page. For multiple pages,
click Previous or Next to page forward and backward.
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6.11.2 Print

This command allows you to print the contents of the active window. Users can execute it via:
Menu Bar: Click [File] - [Print];

Toolbar; =};

Shortcut key: Ctrl + P.

In the pop-up Print dialog box, select the Printer Name, set the Print Range and Number of Copies, and
click OK to print the active window.

When the Number of Copies exceeds 1, users can check Auto Pagination. Printed content can also be
output to a file.

6.12 Interruption Configuration

Interruption refers to some special triggering conditions that making the program can be executed
preferentially in the process of program execution.

Interruption configuration refers to configuring the interruption signals to trigger calling of corresponding
subprogram. The interruption signals with different functions are all provided by the system. Interruption is
executed as per the default priority in turn in the course of execution, from high priority to low priority.

Main program will be stopped when interruption occurs in the process of program running, so as to call the
program associated with this interruption.

Double click the node of [Interruption Configuration] in management tree to display the edit window of
[Interruption Configuration], as shown in figure.

| ‘ Interrupt Name ‘ Interrupt Priority | Interrupt Program Name ‘ Interrupt Description

r Power-on interrupt 0 Execute interrupt program after the controller is powered on and the project is loaded
[ | controlier stop interrupt 0 Execute interrupt program when the contraller status changes from run to stop

r Task watchdog interrupt 0 Execute interrupt program when the controller MOTIONTASK task timeout or the task for which the watchdog is configured timeout

Edit window of Interruption Configuration

Check the corresponding Interrupt Name to enable an interrupt signal. However, you must set the
Interrupt Program Name for the interrupt before you decide whether to start the interrupt.

Double click the field of Interrupt Program Name to pop up the dialog box, as shown in figure.
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Change Interrupt Program Name >
Oid Name: |r.1ain
New Name: |r.1utiunr.1ain|
oK Cancel

Dialog Bx of Add Interruption Program

Enter POU name of [Program Block] in the Name box, such as MotionMain program. Automatically
defaults to the language type of the POU, and click OK button to close the dialog. Then check the
interruption name, as shown in following figure. The MotionMain program will be executed when an
interruption occurs .

(]

Interrupt Name Interrupt Priority Interrupt Program Name | Inferrupt Description

|7 Power-on interrupt W g Execute interrupt program after the controller is powered on and the project is loaded

|| [controter stop mtermmt 0 Execute interrupt program when the controller status changes from run to stop

|— Task watchdog interrupt 0 Execute interrupt program when the controller MOTIONTASK task timeout or the task for which the watchdog is configured timeout
Start Interruption

6.13 Window

[Window (W)] menu provides orders used to set layout of windows in work area, hides or displays
designated windows, and provides orders of switching display or switching to windows opened recently, as
shown in figure, with detailed description of functions as follows:

Window(W) Help(H)
Overlap(D)
Horizental(H)
Vertical(V)

Close Info Window(L)

v Project Info Window

v Info Qutput Window
Library Management Window
Device Library Window

v Status Bar

Startup Page

+~ 1 Interrupt Configuration

Window Menu
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The operation orders and their functions in window menu are as shown in Table.

Description of orders in window menu

Order Description

Overlap |one superposed on another, and staggered one by one.

HorizontallAll the windows are laid horizontally filling the whole work area and without being cascaded
Vertical |All the windows are laid vertically filling the whole work area and without being cascaded.
Close all |Close all the windows opened currently in work area.

6.13.1 Common windows

This area lists commonly used auxiliary windows: [Project Info Window], [Info Output Window], [Library
Management Window], [Device Library Window], [Status Bar], [Startup page], which are selected by
checking.

The bottom of dropdown list of [Window] displays names of each edit window opened currently in work
area. Clicking the window name to make it as current active window + .

6.14 Find

6.14.1 Introduction

Users can execute it via:
B Menu Bar: Click [Edit] - [Find];
B Toolbar: | g ;

B Shortcut key: Ctrl + F.

This command can be used to search a certain text in the current editor or the whole project. Open the
Find dialog box. In the Find content input box, enter the character sequence to be found. In addition, users
can set Search options: whether to Match all, whether to be Case sensitive, and whether to search Whole
project or Current page.

Find ped

Find: ||

Search Options Cancel

Range
|— WMatch Whole Word (W) {® Current Page
|— Case Sensitive(C) { Whole Project

Click OK to start finding. The finding always starts from the current page.
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The findings are displayed in the Finding Message column of the message window, as shown in the figure.
By double-clicking the finding item, users can locate the desired text.

6.14.2 Result

It enables target finding.

6.15 Replace

6.15.1 Introduction

This command can be used to search a text just like the command Find, and it can replace the text with
another one. Users can execute it via:

B Menu Bar: Click [Edit] - [Replace];
B Shortcut key: Ctrl + H.

Open the Replace dialog box. In the Find content input box, enter the character sequence to be found. In
the Replace with input box, enter the replacement. Set the Search options and Search range. By clicking
Replace, users can replace the fields that meet the finding criteria, one at a time, on the current page or in
the whole project. Click Find Next again to continue down the find and replace; By clicking Replace All,
users can replace all fields that meet the finding criteria on the current page or the whole project. After the
replacement is complete, a pop-up prompt displays the total number of completed replacements.

Replace >
Find: |
Replace As: |
Search Options Search Range
|— WMatch Whole Word {® Current Page
[ Ccase Sensitive (" Whole Project e

6.15.2 Result

It enables target replacement.
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6.16 Editing Operations

6.16.1 Undo

6.16.1.1 Introduction

This command allows you to cancel the most recently executed action in the current editor. By repeating
this command, all actions can be executed up to the point where the window opens, which applies to all
actions in the currently open editor.

6.16.1.2 Steps

Users can execute it via:

B Menu Bar: Click [Edit] — [Undo];

B Shortcut key: Ctrl + Z.

6.16.2 Redo

6.16.2.1 Introduction

This command allows you to restore the action that has been undone in the currently open editing
window.

6.16.2.2 Steps

Users can execute it via:

B Menu Bar: Click [Edit] — [Redo];
B Toolbar: & f

B Shortcut key: Ctrl + .
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6.16.3 Cut

6.16.3.1 Introduction

This command allows you to transfer the currently selected object from the editor to the clipboard and to
delete the selected object from the editor. In the project tree, this command can be applied to the currently
selected object. However, not all selected objects can be cut.

6.16.3.2 Steps

Users can execute it via:

B Menu Bar: Click [Edit] — [Cut];
B Toolbar: .,m‘;

B Shortcut key: Ctrl + X.

6.16.4 Copy

6.16.4.1 Introduction

This command allows you to copy the currently selected object from the editor to the clipboard without
changing the contents of the editor window. In the project tree, this command can only be applied to
selected objects. However, not all objects can be copied, such as hardware configuration and tasks.

6.16.4.2 Steps

Users can execute it via:

B Menu Bar: Click [Edit] — [Copy];
B Toolbar: [133;

B Shortcut key: Ctrl + C.

6.16.5 Paste

6.16.5.1 Introduction

This command allows you to paste the contents of the clipboard into the current position of the editor.
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6.16.5.2 Steps

Users can execute it via:

B Menu Bar: Click [Edit] — [Paste];

B Toolbar: 1] i;

B Shortcut key: Ctrl + V.

6.16.6 Delete

6.16.6.1 Introduction

This command allows you to delete the selected area from the editing window, which does not change the
contents of the clipboard. In the project tree, this command can also be applied to selected objects.
However, not all objects can be deleted, such as hardware configuration.

6.16.6.2 Steps

Users can execute it via:
B Menu Bar: Click [Edit] — [Delete];
B Shortcut key: Delete.

6.17 BackUp

6.17.1 Controller BackUp

6.17.1.1 Introduction

To back up the project, network configuration, etc., in the controller and generate a disk file.

6.17.1.2 Requirements

The controller is connected.

The project has entered the offline state.
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6.17.1.3 Steps

To back up the controller, follow these steps:
(1) Click the "Project" menu.

(2) Select "Backup" - "Controller Backup" command. A controller backup dialog box will appear, as
shown in the figure below.

Controller BackUp >

File Comment

File Sync

File Path : |

Backlp | Cancel

(3) Click the File Sync button, enter the controller account password, and a list of files that can be
backed up will be displayed. Select the files you want to back up and choose an output directory,
then click the Backup button. As shown in the figure below.
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Controller BackUp

i

E

StationMame.LxXBak

File Comment

Siation Name

AccountPwd. LxBak

User Account and Password

NetCfg

Met1&2ROUNTE. LxBak

Ethernet1&2 Route

Met1&2IP. LxBak

Ethernet1&2 IP&Mask

Project.LXBak

Controller Project File

SEEEEEE

Project&Retain. L<Bak

Controller Project File and Ratain Data

File Sync

File Path : ID:".,

BackUp |

Cancel

6.17.2 Controller Recover

6.17.2.1 Introduction

To restore the backed-up files, verification is not supported during the restoration process.

6.17.2.2 Requirements

The controller is connected.
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The project has entered the offline state.

6.17.2.3 Steps

To restore the controller, follow these steps:
(1) Click the "Project" menu.

(2) Select "Backup" - "Controller Restore" command. A controller restore dialog box will appear, as
shown in the figure below.

Controller Recover e

MNO. | Option | File Path

(" Select all ® Select none Clear Files |
Open File | Recover | Cancel

(3) To restore the backed-up files, verification is not supported during the restoration process. Click
the Open File button, import the file(s) you want to restore and check them, then click the Recover
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button and enter the controller account password. As shown in the figure below.

Controller Recover X

NO. |Option|File Path
0001 D:\AccountPwd.LXBak
D:\Net1&2IP.LXBak
D:\Net1&2ROUNTE.LXBak
D:\Project&Retain.LXBak

D:\Project.LXBak
D:\StationName.LXBak

0003

Login Control X

Account: I 1

Password: I=

Clear Files [~ Remember Accoun
Open File | Recover | Cancel | o I ansl |

(" Selectall (" Select none

(4) A prompt dialog box will appear; click OK. The controller restoration is now complete.

AutoThink >

ﬁ The operation of controller recovery will stop the IEC taskplease
confirm whether to continue?

= EUHE

6.17.3 Retain Var BackUp

6.17.3.1 Introduction

Back up the power failure protection variables of the controller. It supports backing up either part of the
power failure retention variables or all power failure retention data. The power failure retention data
backup file is in XML format.
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6.17.3.2 Requirements

The controller is connected.

The project has entered the online monitoring status.

6.17.3.3 Steps

To perform a power failure protection variable backup, follow these steps:
(1) Click the "Project" menu.

(2) Select "Backup" - "Retain Var BackUp" command. A Power Failure Protection Variable Backup
dialog box will appear. Choose the variables you want to back up and click the Backup button, as
shown in the figure below.
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Retain Var Backup

NO. |Opt...|Variable G... | Variable Name

Variable Type

0001 ¥ Main p1

BOOL

0002 Main
0003 Main

@ Selectall  Select none

Backup |

pe

BOOL
BOOL

Cancel

3) In the prompt dialog box that appears, click OK.
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AutaThink X

The operation of controller backup will stop the IEC task please
* . confirm whether to continue?

e EUHE

(4) Save the file to a local path to complete the power failure protection variable backup.

6.17.4 Retain Var Recover

6.17.4 .1 Introduction

Restore the power failure retention data using the backup file.

6.17.4.2 Requirements

The controller is connected.

The project has entered the online monitoring status.

6.17.4.3 Steps

To perform a power failure protection variable recovery, follow these steps:
(1) Click the "Project" menu.

(2) Select "Backup” - "Retain Var Recover" command. A Power Failure Protection Variable Recovery
dialog box will appear. Click the Select File button, import the file you want to restore, and check
the variables. Click the Restore button to complete the power failure protection variable recovery,
as shown in the figure below.
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Retain Var Recover

Opt...

Variable G...

Variable Name

Variable Type

Online Value

Main

Main

@ Selectall {© Select none

Open File |

BOOL

p1

p2

BOOL

FALSE
FALSE

FALSE

Recoverl

Cancel
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Chapter 7 Permission Management

7.1 Set Default Project Permission

7.1.1 Introduction

AT software that runs for the first time allows users to set the default project permission. These
permissions include read-only and read/write permissions. The permission can be used as a default
permission to access any project. Users can also set their own project permission account for the project
when they create a new project, which is only valid for accessing this project.

7.1.2 Requirement

B Read/write permission: It enables users to perform valid edits and operations on the project without
constraints.

B Read-only permission: It enables users to view or monitor the project only. Under read-only
permission, offline projects cannot be edited, and online projects that have been successfully installed
can only be monitored.

After the default permissions have been set successfully, AT software starts running. When the software
runs automatically or starts manually, the Default Permission Settings dialog box is displayed.
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Project Permission Settings >
Readonly Account ReadWrite Account
Account: ‘ Account: ‘
Password: ‘ Password: ‘

[ Use default Account

The account support letters and numbers. Please enter a account with 1-12 length and
a password with 1-12 length!

Cancel

7.1.3 Steps

To set the default permissions, follow the steps below.
(1) Set Account and Passwords for Read-only Permission and Read/write Permission respectively.

B Naming: The username and password can be entered in both letters and numbers. Note that two
accounts shall not have the same name.

B Length: 1-12 characters for username, and 1-12 characters for password.
(2) Click OK, and the Setting Succeeded dialog box is displayed.
(3) Click OK to complete the settings.

At this time, AT software opens. That means users can New Project or Open History Project.

7.1.4 Reference Message

Modify Project Permission

Create the new project
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7.2 Modify Default Project Permission

7.2.1 Introduction

Users can modify the default permissions for the project set in Set Default Project Permission.The
permissions include Read-only permission and Read/write permission.

7.2.2 Steps

Modify the "Username" and "Password" for both "Read-Only Permission" and "Read-Write Permission"
respectively.

(1) Click [Project] - [Default Permission settings], and the Default Permission settings dialog box is

displayed.

Original Account Mew Account

Account: | Account: |

Password: | Password: |
Confirm
Password: |

+ Change ReadOnly Account
" Change ReadWrite Account

The account support letters and numbers. Please enter a account with 1-12 length and a
password with 1-12 length!

Cancel

(2) Select the permission account that needs to be modified, enter the current account information
for the corresponding permission, and set up a new account.

o  Naming: The username and password can be entered in both letters and numbers. Note that
two accounts shall not have the same name.

o Length: 1-12 characters for username, and 1-12 characters for password.

The new account information must meet the setting requirements, and the password and
confirmation password must be the same before the "OK" button can be used.

(3) Click OK, and the Setting Succeeded dialog box is displayed.
(4) Click OK to complete the settings.
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7.2.3 Result

It enables default permission settings for projects.

7.3 Set Project Permission

7.3.1 Introduction

Users can use the Project Permission Settings command to modify the operating permissions of the
project. The permissions are divided into read/write and read-only.

B Read/write permission: It means that users are not constrained to make valid edits and operations on
the project. The Title Bar style of the project opened with this permission is shown in the figure below.

53 AutoThink - project.hpf — O >

B Read-only permission: It means that users can only view or monitor the project. The Title Bar of a
project opened with this permission is marked with ReadOnly, as shown in the figure below. Under
read-only permission, offline projects cannot be edited, and online projects that have been successfully
installed can only be monitored.

3 AutoThink ReadOnly - projecthpf — O X
7.3.2 Steps

Set Account and Passwords for Read-only Permission and Read/write Permission respectively.

(1) Menu Bar: Click [Project] - [Project Permission Settings]. The Project Permission Settings dialog
box is displayed.
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Default Permission Settings >
Original Account Mew Account
Account: ‘ Account: ‘
Password: ‘ Password: ‘
Confirm
Password: ‘

® Change ReadOnly Account
" Change ReadWrite Account

The account support letters and numbers. Please enter a account with 1-12 length and
a password with 1-12 length!

Cancel

(2) Enter the account information corresponding to the respective permissions. You can also check
"Use Default Username and Password" to use the default account created in the Set Project
Default Permission section.

o  Content: The username and password can be entered in both letters and numbers.
o Length: 1-12 characters for username, and 1-12 characters for password.

Only if the new account information meets the setup requirements and the Password and Confirm
Password are the same, the OK button can be operated.

(3) Click OK. The system prompts that the permission is set successfully and the new account
information takes effect. If the system prompts that the account information is incorrect, please
check whether the account information entered is consistent with the account information that
needs to be checked.

(4) In the prompt box, click OK.

7.3.3 Result

It enables settings for project permissions.
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7.4 Modify Project Permission

7.4.1 Introduction

Users can use the Project Permission Settings command to modify the operating permissions of the
project. The permissions are divided into read/write and read-only.

B Read/write permission: It means that users are not constrained to make valid edits and operations on
the project. The Title Bar style of the project opened with this permission is shown in the figure below.

53 AutoThink - project.hpf — O >

B Read-only permission: It means that users can only view or monitor the project. The Title Bar of a
project opened with this permission is marked with ReadOnly, as shown in the figure below. Under
read-only permission, offline projects cannot be edited, and online projects that have been successfully
installed can only be monitored.

3 AutoThink ReadOnly - projecthpf — O et

7.4.2 Steps

Set Usernames and Passwords for Read-only Permission and Read/write Permission respectively.

(1) Menu Bar: Click [Project] - [Project Permission Settings]. The Project Permission Settings dialog
box is displayed.

Default Permission Settings >
Original Account Mew Account
Account: ‘ Account: ‘
Password: ‘ Password: ‘

Confirm
Password: ‘

® Change ReadOnly Account
" Change ReadWrite Account

The account support letters and numbers. Please enter a account with 1-12 length and
a password with 1-12 length!

Cancel

(2) Check the permission accounts that need to be modified. Enter the current account information
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corresponding to the permissions. And set up the new account.

o Content: The Username and Password can be entered in both letters and numbers.
o Length: 1-12 characters for Username, and 1-12 characters for Password.

Only if the new account information meets the setup requirements and the Password and Confirm
Password are the same, the OK button can be operated.

(3) Click OK. The system prompts that the permission is set successfully and the new account
information takes effect. If the system prompts that the account information is incorrect, please
check whether the account information entered is consistent with the account information that
needs to be checked.

(4) In the prompt box, click OK.

7.4.3 Result

It enables modification of project permissions.

7.5 Set Controller Login Account

7.51 Introduction

All online operations executed on the controller require a successful login to the controller in order to
proceed. Before operating online, users need to set up a login account for the controller, which is valid for
all projects accessing the controller.

The following two operations clear the controller account. That means users need to reset the controller
account after executing the operations.

B To reset factory settings

B To upgrade the firmware in the tool disk via SD card

7.5.2 Requirement

The Controller Operation tool is successfully connected to the controller.

7.5.3 Steps

To set up the controller login account, follow the steps below.
(1) Click [Tool] - [Assistant tool] - [Controller Operation].

(2) In the Controller Information tab, click the Modify Account button. The Account modification dialog
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box is displayed.

Account modification X
Current user information MNew user information
Account: ‘user Account: ‘admin
Password: ‘*** Password: ‘***

Confirm =
Password:

The account and password support letters and numbers. Please enter a account with
1-12 length and a password with 1-12 length!

OK Cancel

(3) For the first time setup, just enter the new account information. To modify the account, please
enter the Current account information and New account information.

(4) Enter Usernames and Passwords. And click OK. The Controller account information setting
successful prompt box is displayed.

(5) Click OK to have the new account take effect.

7.6 POU Permissions

7.6.1 Introduction

Users can set it via:

Project Management Tree: Right-click the POU name. Click Permission Settings. The Permission Settings
dialog box is displayed, as shown in the figure below. Users can set Read/write password and Read-only
password for POU respectively.
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Permission Settings >

Read-Write Password Read-Only Password

Current Password: ‘ ‘

New Pazsword: ‘ ‘

Confirm New
Pazsword:

(Tips:The length of password must be between & and 12)

oK Cancel

° @Aﬂer users set permissions on a POU in SFC language, all actions added under that POU are

also granted the corresponding permissions.

7.7 Encrypt Target Project Files

7.7.1 Separate Encryption

7.7.11 Introduction

Users can associate the SN number of the current controller with the .at file. The target project file
encrypted can only be installed or transferred to the controller corresponding to this SN number.

Open the encryption tool. The dialog box is displayed as shown in the figure below.
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Fd Project Compilation File Encryption — >

Individual }Bamh ]

P | 192 . 188 . 0 . 250 Port:  [1200

SN: | Read
AT | Open...
Encryption
7.7.1.2 Result

It enables encryption of target project files.

7.7.2 Bulk Encryption

7.7.21 Introduction

Users can bind the SN numbers of multiple controllers with .at files, encrypt them, and generate
multiple .key files.

71.7.2.2 Steps

(1) Create a .csv file

Create a new .txt file. In the document, enter the controller SN numbers to be bulk encrypted. The
SN numbers can be separated by English commas (e.g., 1, 2, 3) or by direct line feeds, as shown

in the figure.
1, 2, 3
1
2
3

After saving, change the suffix of .ixt to .csv. The .csv file containing the batch SN information is
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generated, as shown in the figure.

% SH File. csw

4 | i

(2) Encrypt

Click the Batch tab to open the Project File Encryption window, as shown in the figure below.

K Project Compilation File Encryption — x

Individual Batch

SN: |C:'-.USers'-.Lenovo'-.Desktop'-.code.csv Open...

AT |C:'-.Users'-.Lenovo'-.Desktop'-.ceshi'-.ceshi.at Open...

Encryption

Click Open after SN. Select the .csv file saved before. Click Open after .AT. Select the .at file to be
loaded. After selecting, click the Encrypt button to batch encrypt the .sn files corresponding to
the .at files. After the encryption is completed, the system prompts Generate encrypted file
successfully.

The .at file encrypted is named in the same way as the separate encrypted file. Multiple .key files
corresponding to the SN numbers are generated under the key folder. Users can transfer the
encrypted .key file to the controller with the corresponding SN number via the Project Upgrade tool.
An inconsistency between the SN number of the controller and that of the .key file may cause the
transfer to fail.
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AutoThink > Project » Untitled > KEY

]

|| Untitled 1.key
|| Untitled 2.key
|| Untitled 3.key

° @When the encryption is repeated for .at files of the same project (the project name and SN

number are the same), the replacement prompt is displayed for separate encryption, while no prompt is
displayed for bulk encryption and the replacement operation is executed directly.

7.7.3 Result

It enables bulk encryption of target project files.
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Chapter 8 Library Manager

8.1 Library Window

8.1.1 Open Library Window

When the POU editing window is opened for the first time, the system automatically loads the Library
Manager window.

5 AutaThink - ceshihpf* - [Main(PRG).Id] - s}
o File(F) Edit(E) Project(P) Insert(l) Tool(T) Online(O) Window(w) Help(H)
& aQ @* = ]
Varable Hame Address | Variable Descristion Variabie Type
so0L
s00L
>
p2
11 <)
>
hi errors, 0
n
< > '\, v o | Commrion Wermaton Y, Search o I

Please press F1 il you need e Difne [
e o

If the editing window of another node in the Project Management Tree is opened, such as the Global
Variables editing window, the POU editing window and Library Manager window are automatically
switched to an inactive state and hidden behind the Global Variables editing window.
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& AutoThink - ceshi.hpf* - [GV_Group]
[ File() Edit® Project(P) Tool(T) Online(0) Window(W) Help(H)
TERA&%*Phed Ak MEE ) I IGD (=== fuE0B =G

=5 ceshi

COM_1(COM)

812 Introduction

By clicking the POU editing window tag, users can switch back to the POU editing window display, which
displays both the POU editing window and the Library Manager window at the same time.

8.1.3 Steps

Before switching, if the Library Manager window has been closed manually (by clicking Close in the upper-
right corner of the Library Manager window) or by the Window menu > Library Manager Window
command, the Library Manager window is no longer loaded automatically when switching back to the POU
editing window.

That is, the Library Manager window has the state memory function. Before and after the window
switching operation, it remembers whether the previous POU editing window is associated with the Library
Manager window. If there is no previous association, then even if users switch back to the POU editing
window, the Library Manager window is not loaded automatically.

At this time, users can use the Menu command to manually load the Library Manager window, as shown in
the figure.
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Overlap(D)
Horizental(H)
Vertical(V)

Close All{L)

~  Project Info Window
Info Output Window
~  Library Management Window

<

Device Library Window
~  Status Bar

Startup Page

~ 1 Main(PRG).ld
2 GV _Group

The relationship between the Device Library window and the Hardware Configuration window is similar
and will not be repeated.

8.2 Library Configuration

8.2.1 Introduction

In the Library Configuration window, users need to enable the relevant library files before using the
corresponding library instructions. Otherwise, the compilation error may occur when using the instructions.

8.2.2 Steps

Users can open the library configuration via:

B Library Manager: Right-click an empty area, and click Library Configuration.
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'

B4 Library Manager

; Standard Instruction

Basic Application Instruction
System Instruction

Industry Application Instruction
Fieldbus Instruction

Product Extension Instruction

i

EEEEEE

Lib Config
View

View Sample Instruction

Import Sample Project

The Library Configuration dialog box is displayed, as shown in the figure. Check the library files that need
to be enabled. And click OK to have the library files take effect. Users can call instructions under the
validated library file.

° ®In the newly created project, the library files displayed by default under the Library Manager

are enabled and can be used normally.
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Lib Config >

Available Lib

Library Name Type State ~
DM] ADVANCED MATHEMATICAL F... System Library oK
M] ANALOG SIGHMAL PROCESSIN...  System Library oK
M] BCD CONVERSION FUNCTIONS... System Library oK

[ (1] BISTABLE FUNCTIONS.HLF SystemLibrary 0K
[ (1] BT_BYTE FUNCTIONS HLF System Library 0K
(1] CANOPEN FUNCTIONS.HLF SystemLibrary 0K

M] CHARACTER STRING FUNCTIO... System Library oK
DM] COMMUNICATION FUNCTIONS....  System Library oK
DM] COMMUNICATION(MKC) FUNCTI... System Library oK
M] CONTROLLER FUNCTIONS HLF  System Library oK
[ CONINTER FHNCTIONS HIF Curetam |ihrans al's

8.3 Update Library

8.3.1 Library Detection

8.3.1.1 Introduction

After the project is opened, AutoThink software automatically detects whether the version information of
the library referenced in the project is consistent with the version information of the library file that exists
under the default path. When the detected version information is consistent, the system does not prompt
to update the library; And when the version information of the library changes, the system prompts to
update the library in sequence, as shown in the figure.
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AutaThink -

BCD COMVERSIOMN FUMCTIONS. HLF, TRIGGER FUNCTIONS. HLF, TIMER

I % FUMCTIONS.HLF, MATHEMATICAL FUNCTIOMS. HLF, ANALOG SIGNAL
PROCESSING FUMCTIOMS.HLF, COUNTER FUNCTIONS HLF,COMNTROLLER
FUMCTIONS. HLF,RANDOM MUMBER GENERATOR
FUMCTIONS. HLF,REAL TIME CLOCE FUNCTIOMS. HLF,DATA BLOCEK
MOVE FUMCTIOMS(LX).HLF,BISTABLE FUNMCTIONS.HLF,BIT_BYTE
FUMCTIONS. HLF,SIGMAL GENERATOR FUNCTIONS.HLF, MOTION
CONMTROL(LX) FUMCTIONS.HLF,SYSTEM FUNCTIOMNS{L).HLF,IEC SFC
FUMCTIONS. HLF,CHARACTER STRING FUMCTIOMS.HLF,DI INVERTER
FUMCTIOMNS. HLF, INITIALSTRING.HLF,UDP_EXT.HLF,LXCOM_FUMCTIONS.
HLF,ETHERCAT FUNCTIONS{LX).HLF, EIPCOMMUNICATION.HLF,

Update the project data due to the change of Library file

oK

Click OK to close the prompt box. In the Library Configuration dialog box, the abnormal library file is
displayed at this time, as shown in the figure. When compiling, the message window prompts for an
update to the library file.

Lib Config x
Axailable Lib

Library Hame Type State ~
M IEC SFC FUNCTIONS. HLF System Library oK

m INMIALSTRING. HLF System Library oK

D@ INTERRUPT SETTING FUNCTION... System Library oK

m LXCOM_FUNCTIONS.HLF System Library oK

D@ LXTESTLIB(2).HLF System Library oK

m MATHEMATICAL FUNCTIONS. HLF System Library oK

Dm MCWV MOTION INSTRUCTIONS(L... User Library Out-dated

Dm MCV MOTION INSTRUCTIONS(L... User Library oK

D@ MEMORY ASSIGNMENT FUNCTI... System Library oK

Dm MKC3167 PROTECT FUNCTION... System Library oK 5
Ml MAnRINSTERE HEF Swatam | ihrars (al's

Cancel

° ®After the library has been updated, check whether the library status in the Library Configuration

window is normal. Please contact our professionals for assistance if any abnormal status is found.
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8.3.2 Automatic Library Updates

8.3.2.1 Introduction

The function of Automatic Library Updates is intended for the situation that the .trg file of AutoThink
software has been modified, or the software has been upgraded. When an old version of the project is
opened, if the library files in the Library directory are not updated, these library files fail to be added to the
current project normally, resulting in the inability to refer to the various instructions in the library. This
version of the software enables automatic update of library files in the Library directory without manual
replacement or configuration.

There are three scenarios in which Automatic Library Updates are required:

B When a newly created library file is added, and the library file has inconsistency between its .trg file ID
number and the ID number recorded when it was compiled and saved, the library file fails to be added
normally.

B When the software has been upgraded and the old version of the project is opened with the new version,
the library file fails to be added normally and the library cannot be used in the project due to the
inconsistency of the two serialized version numbers.

B When there is a reference between library files, that is, one library references another library, if the
latter change, the former also needs to be automatically updated.

The following is an example of how to use Automatic Library Updates in a scenario where there is a
reference relationship between libraries.

When there is a reference relationship and the referenced library changes, the referenced library cannot
be used normally. At this time, the software brings up a prompt box, recommending the use of automatic
updates in menu Bar: [Project] - [Lib Auto-Update].
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8.4

8.4.1

Project(P] Insert(l) Tool(T) Online(Q)

Compile(B)

Full Compilation(i)
Import/Export

Export Variable Information
Export Public Variable Information

Import Sample Project
Optien(0]...

Import Device Description File...
View Calling Tree(F)

View Operation Log

View Cross Reference Table
View

BackUp

Default Permission Settings
Project Permission Settings(P)...

Lib Auto-Update...

View Library Information

Introduction

Window
F11

This command allows you to view information about library instructions.

8.4.2

Requirement

Library Manager: Right-click the instruction name, and click View.
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Add Contact(S) =
Insert Contact(l) |
Coil(L) 6 |
Jump(J)

Return(R) -
Block Component(E) Alt+F9
Execute 5T(Y) B
Megate Contact(H) Alt+F3
Megate Coil(Q) Alt+Fa

Set Caoil(L) Alt+R
Reset Coil(W) Alt+Ctrl+R
Advanced »
Debug ]
View

Reference View(K)

The message window for this library instruction is displayed in the left editing area: Name (function type),
Comments, Input Variables, Output Variables, Input-Output Variables, Local Variables, Legend, and other
messages.
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Chapter 9 Hardware Configuration

9.1 Hardware Configuration Operation

9.1.1 Copy, Paste, and Cut in Hardware Configuration

Configuration under the controller supports copy, paste, and cut operations, allowing these actions
between multiple engineering projects, but not across different versions.

9.1.1.1 Requirements

The node under the controller must have a configuration project.

9.1.1.1.1 Steps

Full Paste

Ethernet1/2, COM_1, and EtherNet_Master nodes support copy and paste operations.

Example with the Ethernet node: Perform the configuration copy, paste, and cut operations as follows:
(1) Right-click on the “Ethernet1” node and select the “Copy” command.

|_:_||__:|__:| Hardware Configuration
ED] L¥_CUS10{LX-CUS10)
EtherMet1 (ETHERN

------ EtherMet2(ETHERMET Dpen
= COM_1(COM) EthernetIP Graph
- EtherCAT Master
- Giobal Variable Rename
- @ AxizParaGroup
- Rovpleinn Add Protocol
- @ NetVarDiagGroup
B e Delete
o @ TaszkDiagGroup C
]
------ & Network Variable Py
------ = Data Type Paste
- Monitor List
b La Group E)(pClrt

------ @@ Interrupt Configuration
------ I+ Online Trace

Import

(2) Right-click on the “EtherNet2” node and select the “Paste” command.
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Em Hardw are Configuration

EB] L¥_CUS10(L¥-CUS10}
EtherMet1(ETHERMNET)
- EtherNet2{ETHERNET)
L] com_1icom) Open
e EtherCAT Master EthernetlP Graph
=B Global Variable
------ [ AxizParaGroup Rename
- @ GV _Group
- [Z) MetvarDiagGroup Add Protocol
...... @ Takble
- [ TaskDiagGroup Delete
- g Network Variable
-[mp Data Type ':Op'_',"
=[] monitor List Paste
e Groupi
52 Interrupt Configuration Export
-t Onling Trace
Import

(3) The configuration from EtherNet1 will be pasted under EtherNet2.

If there is already a configuration under EtherNet2, a prompt dialog box will appear when
performing the paste operation, as shown in the figure.

AutoThink x

. Will delete all the protocols under selected node, whether to
! % continue?

e EUH

When the number of configuration protocols added in the project reaches the limit, a paste failure
dialog box will pop up, as shown in the figure.
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AutoThink oy

~ OPCUA_SERVER is up to the upper limit of the added quantity,
h failed to paste!

=

B Partial Paste

Configuration for Ethernet1/2, COM_1, and EtherNet Master nodes supports copy, paste, and cut
operations.

Example with the EtherNetlP_Scanner configuration under the EtherNet node: Perform the
configuration copy, paste, and cut operations as follows:

(1) Right-click on the “EtherNetIP_Scanner” node and select the “Copy” or “Cut” command.

ED] Hardware Configuration

= B] LX_CUS10{LX-CUS10)
El B] EtherNet! (ETHERNET)
Bl MODBUSTCP_SLAVE(MODBUSTC
El B] EtherNet2{(ETHERNET) Open
------- (] moDBUSTCP_SLAVE_1(MODBUST
- COM_1{COM) HELIITE
- EtherCAT Master Add Device
= B3 Global Variable
- [2] AxigParaGroup Delete
‘2 6V_Group
‘[2) NMetvarDiagGroup Cut
[ Table
v |2 TaskDiagGroup Copy
------ & Network Variable Paste 2
------ =y Data Type
|'_—'|. Monitor List Impﬂrt EX[]I‘JI'T '
R - Group1

(2) Right-click on the target location node and select the “Paste” command. You can choose to paste
the content above or below the target location.
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9.1.2

After a node is added, you can modify its name using the "Rename" command in the right-click menu.

ED] Hardware Configuration

EIE]] L¥_CUS10({LX-CUs10}

Elm EtherMet1(ETHERNET)

m WMODBUSTCP_SLAVE(MODBUSTCP_SLAVE)

=[] EtherNet2(ETHERNET)

- com_1(com)
e[ EtherCAT Master
(-3 Global Variable
@ AxisParaGroup
: @ GVW_Group
@ NetVarDiagGroup
w2 Table

@ TaskDiagGroup
- g Network Variable
~[zg# Data Type
=[] Monitor List

m Group1
@.@ Interrupt Configuration
- Online Trace

BBl moDpBUSTCR SLAVE 1(MODBUSTCP_SLAVEE

Open
Rename
Add Device
Delete

Cut

Copy
Paste

Import Export

> Paste

b Paste above

Paste below

(3) The EtherNetlP_Scanner configuration will be pasted to the target location.

Modify Hardware Configuration Node Name

When renaming hardware configuration nodes, the following rules should be adhered to:

The hardware configuration node name recognizes underscores.

The hardware configuration node name is case-insensitive; for example, COM_1 and Com_1 refer to

the same hardware configuration node.

The hardware configuration node name cannot be empty and must not contain spaces. For instance,

COM 1 is an incorrect hardware configuration node name.

The hardware configuration node name must not contain special characters such as hyphens
plus signs "+". For example, COM-1 and COM+1 are incorrect hardware configuration node names.

Hardware configuration nodes must not have identical names.

° @When opening a project created with FA-AT V3.2.2SP1 or earlier versions using FA-AT

V3.2.2SP1 or a later version, if the hardware configuration node name contains a "-", it will automatically

be replaced with "_".

9.1.2.1 Requirement

The node has already been added.
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9.1.2.2 Steps

To modify the hardware configuration node name:

B Right-click the node whose name you want to modify, select "Rename" from the context menu.Enter
the new name for the node.

The hardware configuration node name cannot contain special characters, such as hyphens "-" or plus
signs "+".

9.1.3 Export Hardware Config

9.1.31 Full Export

To perform a full export of the hardware configuration, follow these steps:
B Menu Bar: Click on [Project] - [Import/Export] - [Export Hardware Configuration].

B Hardware Configuration Node: Right-click on [EtherCAT Master] - [Export].

9.1.3.2 Partial Export

To perform a partial export of the hardware configuration, follow these steps:

B Hardware Configuration Node: Right-click on the EtherCAT Master slave device - [Import/Export]—

[Export].
9.14 Import Hardware Config
9.1.4.1 Full Import

To perform a full import of the hardware configuration, follow these steps:
B Menu Bar: Click on [Project] - [Import/Export] - [Import Hardware Configuration].

B Hardware Configuration Node: Right-click on [EtherCAT Master] - [Import].

9.14.2 Partial Import

To perform a partial import of the hardware configuration, follow these steps:

B Hardware Configuration Node: Right-click on the EtherCAT Master slave device - [Import/Export] -
[Import Above]/[Import Below].
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9.1.5 Graphical Configuration

Graphical configuration is divided into full network graphical display and single protocol network graphical
display, supporting zoom in and zoom out of the view. You can open it through the following methods:

B Full Network Graphical Display: Double-click the "Hardware Configuration" tree node .
B Single Protocol Network Graphical Display:

B EtherNet/IP: Right-click the EtherNet node and select “EthernetIP Graph”.

B EtherCAT: Right-click the EtherCAT Master node and select “EtherCAT Graph”.

The graphical configuration interface allows you to add nodes by dragging and dropping, and supports
adding, deleting, and entering the hardware configuration parameter interface for individual nodes by
double-clicking. Any changes to node information (such as adding, deleting, or renaming) in the graphical
configuration interface will automatically update the configuration tree. For operations performed on the
configuration tree (such as adding, deleting, or renaming), you need to manually refresh the graphical
configuration interface to achieve real-time data synchronization and view refresh.

9.2 Configure Ethernet Port

9.2.1 Introduction

The LX controller Ethernet port supports Modbus TCP master-slave protocol, free communication
protocol, and EtherNetIP slave station protocol.

9.2.2 Configure Modbus TCP
9.2.2.1 Configure Modbus TCP master station
9.2211 Introduction

After the controller is added, the ETHERNET node is automatically generated under the Controller Tree
node. The master and slave station configuration of Modbus TCP is completed under this node.

9.22.1.2 Steps

To use the controller as a master station for Modbus TCP, follow the steps below:

(1) Add master station protocol

89



B &2

In the right-click menu of the ETHERNET node, select the Add Protocol command. The Add dialog
box is displayed, as shown in the figure. And select the MODBUSTCP_MASTER protocol.

Em Hardware Configuration

E‘D] L¥_CUS10{L¢-CUS10)
------ EtherMet1(ETHERM
- EtherNet2(ETHERNE Open
= COM_1{COM) EthernetlP Graph
S EtherCAT Master
=B Global Variable Rename
- @ AxizParaGroup
[ Gv_Group Add Protocol
i [2] NetVarDiagGroup
B Tabk Delete
i |2 TaskDiagGroup
------ ';' Metwork Variable Copy
------ [ Data Type Paste
e[ Monitor List
o Group Expﬂl"t
S ;
------ @+ Interrupt Configuration |
mport
------ I+ Online Trace P
Add X

El- PROTOCOL
™ MODBUSTCP_MASTER
- MODBUSTCP_SLAVE
----- Ethernet Port Free Protocol
- OPCUA_SERVER
- EtherNetlP_Adapter
o EtherNetlP_Scanner

it | cose |

(2) Configure Modbus TCP master station

By double-clicking the MODBUSTCP_MASTER node or selecting the Open command in the right-
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click menu, open the MODBUSTCP_MASTER window, as shown in the figure.

Modbus-TCP

Reconnection

Response timeout (ms )

Socket timeout (ms):

number:

ModbusTCP master station configuration l Informaticn ]

1000

100

Configuration Parameters for Master Station Communication

Parameter IR i Description Remarks
Value Value

Response timeout|10~2, 1000 Allowed slave station delay response time after the master

(ms) 147,483,000 station sends the request frame

Socket timeout  [10~2, ) .

(ms) 147,483,000 100 Timeout of TCP/IP connecting Socket

Number of retries 10~ 10 0 Number of times the master station resends the request

after an abnormal response

(3) Configure Modbus TCP slave station

When the current CPU is the master station, one or more slave stations can be configured for data
communication.

When adding Modbus TCP slave stations, please note that there is an upper limit on the total
number of Modbus TCP master-slave connections for LX series controllers. If the total number of
connections exceeds the upper limit, a compilation error may be reported. The total number of
Modbus TCP connections includes the number of master-slave connections created on the
controller network port and the number of master-slave connections created under the Ethernet
communication module.

Controller ModeI|Maximum Total Number of Master-Slave Connections (pcs)

LXCU500

32

In the right-click menu of the MODBUSTCP_MASTER node, select the Add Device command, as
shown in the figure.
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= % Hardware Configuration
E-FH LX-CUs00(LX-cusoo)
E| % EtherNet1(ETHERNET)
EE|MODBUSTCR MASTERS

- EtherNet2(ETHERNET) Open
- COM_1{CON)
------- EtherCAT Master Rename
-3 Giobal Variable _
: |2 AxisParaGroup
‘B 6v_Group Delete
‘B Table

@ TaskDiagGroup
|-__-| Data Type

The Add dialog box is displayed. Select the slave station device. The default IP address of the
slave station displayed in the Address box is 0.0.0.0, which can be modified. Enter the Number of
Additions. Click OK to add the Modbus TCP slave station under the master station node, as shown

in the figure below.
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Add X

El-DEVICE LIBRARY
‘- MODBUSSLAVE_TCP

Addrezs: 0.0.0.0
Add number: |1 Range:1 ~ 32

_— .
Em Hardwware Configuration
ED] LH-CLUS00{LX-CUS00)
Em EtherMet1(ETHERMET}
= B] MODBUSTCP_MASTER(MODBUSTCP_MASTER)
------ MODBUSSLAVE_TCP(0.0.0.0:MODBUSSLAVE_TCP)
------ MODBUSSLAVE_TCP_1(0.0.0.1:MODBUSSLAVE_TCP)
------ MODBUSSLAVE _TCP_2(0.0.0.2:MODBUSSLAVE_TCP)
- MODBUSSLAVE _TCP_3(0.0.0.3:MODBUSSLAVE_TCP)
EtherMet2(ETHERMET}
CON_1{COM)
EtherCAT Master

32 slave stations can be added under Modbus TCP master station. The added slave stations are
displayed by default: slave station name (slave station address: device hame). Users can modify
the slave station address.

9.2.22 Configure Modbus TCP slave station

92221 Introduction

The LX controller Ethernet port supports Modbus TCP master-slave protocol, free communication
protocol, and EtherNetIP slave station protocol.

9.222.2 Steps

(1 Open the configuration window
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By double-clicking the MODBUSSLAVE_TCP node or selecting the Open command in the right-
click menu, open the MODBUSSLAVE_TCP window, as shown in the figure.

ModbusTCP slave station configuration ] ModbusTCP slave station channel ] ModbusTCP slave station U0 mapping | Information

Modbus-TCP

Slave IP address: | 0 0 0 0
Unit ID[1..247]: |1

Response timeout |'j

Port number: |5I32

Configuration Parameters for Slave Station Communication

Parameter |Parameter Value PEEUL Description
Value

Slave station IP address requested by the master station

When the LX-CU500 controller is used as the master station, it can be
0.0.0.0 [configured with two IP addresses, selecting one for connection and the
other as a backup. If the first connection fails, the system tries to
connect with the second one.

Unit ID 1~247 1 Modbus TCP protocol unit ID

Default situation: The default timeout of the slave station is zero. At this
time, the Response Timeout configured by the master station shall
prevail. Users can individually configure the response timeout of a slave
station. If the parameter is configured to be greater than zero, the
timeout of the slave station shall prevail over the current slave station

Set the address
Slave station |based on the actual
IP address [IP address of the
slave station

Response

) 0~2, 147,483,000 0
timeout (ms)

configuration
Port number |1~65,535 502 Modbus TCP protocol port
(2) Instruction configuration for slave station

In the Modbus TCP Slave Station Channel tab, you can add instructions to the slave station through
the Add command in the right-click menu, as shown in the figure.

In an LX project, if the number of added instructions exceeds 1000, the instruction diagnostic data
may be biased, resulting in an error being reported during compilation. Therefore, it is
recommended that the number of instructions does not exceed 1000.
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WodbusTCP slave station configuration ModbusTCP slave station channel | ModbusTCP slave station V0 mapnlngl Information

Name Access type | Trigger | Error handling Read offset Read length Write offset Write length
Channel 0 Read Coil(0xcoc,01H) Cycle, 100 Hold 0 1
Channel 1 Read Holding Registers(4xoox, 03H) Cycle, 100 Hold 0 1
Channel 2 Read Discrete Inputs(1x000e, 02H) Cycle, 100 Hold 0 1

Device Properties x

Current value Maximum

Number of order 3 32

— Optional orders

----- Read Coil{ 000, 01H)

----- Read Dizcrete Inputs(1=ooo 02H)

----- Read Holding Registers(4xooo 03H)

----- Read Input Registers(3=ooo 04H)

----- Write Single Coil{0xooot, 05H)

----- Write Single Register{dxcoo, 06H)

----- Write Multiple Coilz(0xooo, 0FH)

----- Write Multiple Registers{4xooo, 10H)

----- Read/\Write Multiple Registersidxoon 17H)

— Order properties

Parameter bytes

Trigger

I ;I Cycle Time (ms} I
Read Register
Offset I Length

|

Error Handling

Write Register

Offset

Length I

oK | Close

Instruction Property Settings

Default

Parameter Parameter Value Value

Description

Cycle: The master station polls the slave station periodically to send
and receive instruction data

Rising edge: If the rising edge trigger is selected, a BOOL trigger
variable is automatically generated under the corresponding channel
of Modbus TCP Slave I/0 Mapping. When this variable has a rising
edge, the master station polls the slave station to send and receive

Cycle, rising

edge, high level Cycle

Trigger
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instruction data. Users need to configure the trigger logic of the rising
edge, and set the high and low level time properly according to the
number of configured instructions and the set instruction timeout.
Otherwise, the rising edge cannot be detected

High level: If the high level trigger is selected, a BOOL trigger variable
is automatically generated under the corresponding channel of
Modbus TCP Slave I/O Mapping. When this variable is high level, the
master station polls the slave station to send and receive instruction
data

The cycle time for the master station to poll the slave station can be
set when the trigger is Cycle. The cycle time shall be set to an integer
Cycle Time 0~65,535 100 multiple of the task cycle and shall be 210

For cycle instruction, the polling interval does not take effect, and the
cycle time is used as the interval between sending and receiving data

Offset |0~65,535 0 The corresponding starting address offset on the slave station

Read coil/read
discrete input:
1~2000

Read holding
register/read The length value corresponds to the number of channels of the slave
input register: 1 - station

125

Read/write
multiple registers:
1-118

Error Hold. clear Keep Keep: Keep the current data after an abnormal response
handling ’ Clear: Clear the current data after an abnormal response

Offset |0~65,535 0 The corresponding starting address offset on the slave station

Write multiple
coils: 1 - 1968
Write Write multiple
Register [Length [registers: 1 - 123 |1
Read/write
multiple registers:
1-118

Read Length
Register

The length value corresponds to the number of channels of the slave
station

B Forread operation, the data storage area of the master station: |, M.

B For write operation, the data storage area of the master station: Q, M.
° @The addition, deletion, or modification of Modbus instructions and channels only affects this

module, and does not cause a reassignment of data area addresses for all modules.

° | = The starting address of Modbus read/write is very important. Incorrect settings may cause

device faults. Please communicate with the third-party device manufacturer to confirm it. (This system
starts counting from O for the starting address of Modbus, whereas the PLC system generally starts
counting from 1.)

(3) Slave station 1/0 mapping

After the instruction is configured, the corresponding I/O channels are mapped in the Modbus TCP
Slave Station I/O Mapping tab.

o  Starting address of Modbus = 00001 + offset address;
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o Channel name: The initial value is TCPIO_device serial number_protocol serial number_four-
bit IP address of slave station_channel number;

o Channel address: By directly accessing this address through the algorithm configuration,
access to the data of the Modbus slave station can be realized.

(e
ModbusTCP slave station configuration ] ModbusTCP slave station channel ModbusTCP slave station O mapping ] Information 1
Channel Number | Modbus Address | Channel Name | Channel Type | Channel Address Channel Description
Channel 0
1 000001 TCPIO_1_1_0_0_0.0_1 BOOL %IX0.0 Read Coil(0xcoc, 01H)
Channel 1
2 400001 TCPIO_1_1.0.0_002 WORD Sel4 Read Holding Reqgisters(dxoo, 03H)
Channel 2
3 100001 TCPIO_1_1.0.0_003 BOOL %IXB.0 Read Discrete Inputs (1000, 02H)

9.2.3 Configure EtherNet/IP slave station

9231 Introduction

The controller can communicate with the master station as an EtherNet/IP slave station. Each controller
Ethernet port supports up to one EtherNetIP_Adapter. Before communication, users need to add modules
under EtherNetlP_Adapter to configure input/output data. A maximum of 15 modules can be added under
each EtherNetIP_Adapter.

9.2.3.2 Requirement

The compilation passed.

9.2.3.3 Steps

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

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

3

(1)

(2) The Add dialog box is displayed.

(3) Select the EtherNetlP_Adapter protocol. Click Add.
(4)

4 Right-click the newly added EtherNetlP_Adapter tree node. Select the Add Device command.

The Add page is displayed.
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Add X

(= D_EVlCE LIBRARY
i EtherNetlP_Module

(5) Select EtherNetlP_Module, and click Add. Select EtherNetIP_Module, and click Add continuously
for bulk adding.

(6) Double-click the EtherNetlP_Module tree node to open the Module Configuration interface.

Input Assembly | Output Assembly | Connection Attribute | Information |
Channel Number | Channel Name | Channel Type Channel Address Units Communication Bit Length

1 EIP1_INCH BYTE %:IB0 8

2 EIP1_INCH_1 BYTE %IB1 8

3 EIP1_INCH_2 BYTE “elB2 8

4 EIP1_INCH_3 BYTE %63 8

5 EIP1_INCH_4 BYTE %elB4 2

[ EIP1_INCH_S BYTE %%6IBS 8

7 EIP1_INCH_8& BYTE %:IBS 8

8 EIP1_INCH_7 BYTE %IBT 8

] EIP1_INCH_& BYTE “elBE 8
10 EIP1_INCH_S BYTE %elBS 8

1 EIP1_INCH_10 BYTE %eIB10 2

.|

(7) Right-click the blank area. Click Add to add the channel data unit.
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Input Assembhy | Output Assembhy I Connection Attribute | Information

Channel Number Channel Hame Channel Type Channel Address Units
1 EIP1_INCH BYTE IB0
2 EIP1_INCH_1 BYTE B
3 EIP1_INCH_2 BYTE lB2
4 EIP1_INCH_3 BYTE %IB3
5 EIP1_INCH_4 BYTE iB4
L] EIP1_INCH_S BYTE %IBS
¥ EIP1_INCH_& BYTE %IBs
8 EIP1_INCH_T BYTE TlB7
9 EIP1_INCH_& BYTE “TalBd
10 EIP1_INCH_% BYTE alBs
1 EIP1_INCH_10 BYTE “iB10

Insert
Delete

Cut

Copy
Paste

Paste up
Paste down

(8) Configure Assembly parameters.

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

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

Bit length: It supports customization.

Number: Each module supports adding up to 502 bytes of area | variables and 502 bytes of area
Q variables.
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Add Assembly Parameters >
Channel Name: EIP1_INCH

Units: |

Channel Description: |

Channel Type: |BYTE

Bit Length: |s

b L L

Number: |1

Ok | Cancel

(9) Click OK to complete the addition.

9.2.3.4 Export EDS file

92341 Introduction

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

9.2.3.4.2 Requirement

The compilation passed.

9.2.3.4.3 Steps

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

(1) Under the controller's Ethernet port, double-click the EtherNetIP_Adapter tree node to open the
Equipment Configuration Information page.
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Equipment Configuration Information ] Diagnostic Information | Information

ED'S File

Vendor Name: HollySys

Vendor Code: 1734

Product Mame: L¥-CUS00

Product Code: 4

Wajor Revision: 1

Minor Revision: 1

Export Eds File

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

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

9.24 Configure EtherNet/IP Master Station

9.241 Import EDS file

924.1.1 Introduction

When the controller communicates with the master station as an EtherNet/IP master station, the user
needs to import the EDS configuration file of the slave station into the master station and parse it into
EtherNet/IP slave station communication data in the master station. The EDS file contains the
configuration information of all modules, such as input and output data, device information, and
connection information. Please prepare the EDS file of the slave station before operation.
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9.24.1.2 Requirement

The compilation passed.

9.24.1.3 Steps

To import an EDS file, please follow the steps below:
(1) Select [Project] - [Import Device Description File].

(2) Select the EDS file from the slave station (the example file is shown below), and the interface will
prompt that the EDS file has been successfully imported.

9.24.2 Configure EtherNet/IP master station

92421 Introduction

The controller can communicate with the salve station as an EtherNet/IP master station. Each controller
Ethernet port supports up to one EtherNetlP_Scanner. Before communication, users need to add modules
under EtherNetlP_Scanner to configure input/output data. A maximum of 64 modules can be added under
each EtherNetlP_Scanner.

9.24.2.2 Requirement

The compilation passed.

9.2.4.2.3 Steps

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

(1) In the right-click menu of the EtherNet1 tree node, select the Add Protocol command.
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HollySys
Em Hardware Configuration
=[] LX_Cus10(LX-CUS10)
-------
....... EtherMet2(ETHERNE Dpen
------- COM_1(COM) EthernetlP Graph
------- EtherCAT Master
=& Global Variable Rename
-2 AxizParaGroup
- 6v_Group Add Protocol
- [2] NetVarDiagGroup
B Table Delete
- [2] TaskDiagGroup
------ &) Metwork Variable ST
...... Data Type PaSte
- Monitor List
(- E Group1 Expﬂl"t
S ;
------ @ Interrupt Configuration
------ I+ Online Trace Import
(2) Select the EtherNetIP_Adapter protocol. Click Add.
Add

E--PROTOCOL

.. MODBU STCP_MASTER
MODBUSTCP_SLAVE
Ethernet Port Free Protocol
OPCUA_SERVER
EtherMetlP_Adapter
EtherNetlP_Scanner

s |

Close |

@)
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HollySys
Em Hardware Configuration
B m LX_CUST0{LX-CUS10)
E| E]] Etherhet1 (ETHERNET}
b D] EtherMetlP_Scanner(EtherNetlP_Scan
EtherNet2(ETHERNET) Open
COR_1(COM}
(- EtherCAT Master Rename
[-]E Global Variable Add Device
------- @ AxizParaGroup
@ GV _Group Delete
@ MetVarDiagGroup
....... -2 Table Cut
------- @ TaskDiagGroup
------ ‘ Metwork Variable Eﬂpy
------ » Data Type Paste
EE KMonitor List
g @ Groupt Import Export
(4) In the pop-up dialog box, select the slave device you want to add and click "Add".

Add

Pt

= D_E\.I’ICE LIBRARY
Generic_FtherNetlP_Adapter

EL6G52-0010(108_12_8652_1_1)

Add |

Close |

Double click the newly added slave device.

®)
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Elm Hardware Configuration
B LX-cuso0(Lx-cuso)
-] EtherNet1(ETHERNET)
E Elm EtherletlP_Scanner{EtherNetlP_Scanner)
EREEIELE652_0010(ELEE52-0010)
..|[| ELBES2_0010_Con1 (EtherNetiP_Connection)
- Etherlet?(ETHERNET)

- COM_1(COM})
b EtherCAT Master
=-[E3 Global Variable
H H —k . . - -

(6) Configure the IP address of the slave station in the "Generic" tab.

Generic l connection management] Information

Address settings

IP address: | 192 , 168 . 0 . O

(7) Double click on EthernetlP_Connect under the slave device.

EIH_:| Hardware Configuration
Elm LH-CUS00{LX-CUS00)
Elm EtherMNet1 (ETHERNET)

E‘D] EtherMetlP_Scanner(EtherNetlP_Scanner)

B1-{4] EL8652 0010(ELEES52-0010)
I m EL&65Z2_0010_Con1{EtherNetlP_Connection)
----- EtherNet2(ETHERNET)
' COM_1(COM)

L L) R .

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

Cennection information ] Output Assembly  Input Assembly 1 Information I

Channel Number ‘ Channel Hame ‘ Channel Type ‘ Channel Address Units Communication Bit Length Channel Description
1 Input_Data_0O_T_Connection_Peint_130_Param BYTE %IB0 8
2 Input_Data_0_T_Connection_Point_130_Param_1 BYTE %%IB1 ]
3 Input_Data_0_T_Connectien_Point_130_Param_2 BYTE %lB2 8
4 Input_Data_0O_T_Cennection_Point_130_Param_3 BYTE %IB3 1 _
9.2.5 Configure Free Communication Protocol
.
9.2.5.1 Introduction

When LX PLC communicates with other devices via serial ports, if the protocol supported by these third-
party devices is not the standard MODBUS RTU protocol, it can be implemented through free protocol
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configuration.

9.25.2 Requirement

The compilation passed.

9.2.5.3 Steps

1. COM parameter configuration

Double-click on the COM_1 node, and the serial port configuration window is displayed, then modify
the serial port parameters.

EIEE Hardware Cenfiguration
H EI----E]] LX-CUS00({LX-CUS00)

EtherNet1(ETHERNET)
EtherNet2(ETHERNET)
com_iicoM) |
Feees || EtherCAT Master

Serial port configuration l Information

Configuration Of Serial Port

Baud Rate |9600bps |
Verification [ |
Stop Bits | one bit -
Data Bits | Eight bit -
Communication Type |RS485 -

2. Protocol configuration

Right-click the COM_1 node, select Add Protocol, and the Add Protocol dialog box is displayed, as
shown in the figure, then select the required COM communication module, click the Add button, and
the module is displayed under the node.
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|_——_||]] Hardware Configuration

=[] Le-cusooLx-cuson)
B[] EtherNet1(ETHERNET)
e EtherNet2(ETHERNET)
fee |
- EtherCA” Open
2B Global Variable
b [ AxisParaGr Rename
-2 BV_Group Add Protocol
2] Table
! BB orecvniean
Add X

[El-PROTOCOL
i~ MODBUS RTU_Master
MODBUS RTU_Slave

& Com Port Free protocol

Add Close

3. Forthe COM port that comes with the CPU itself, the serial port parameters need to be configured using
the communication instruction ComConfig, as shown in the figure below:

0001 CMT
ComConfig
ComConfig
EM EMO
M—EN_R Q —EIEE!H
CMT CMT
iPORT=0 |—Por Err — ERR1=0
CMT CMT
0 I—Canype
0 I—F'arinr
a |— DataWidth
1 I—Stnp
as00 I—EaudRate

The parameters are described as follows:

Data
Type
Input Parameters |EN_R BOOL Trigger valid on rising edge

Parameter Data Iltem Description
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Port

USINT

0: Interface of CPU body

1: CPU body terminal communication port (not supported at 14 points)

2: Extended function board communication port (not supported at 14 points)
3: The first communication expansion module communication port

4~N: The second to Nth communication expansion module communication
ports

ComType [USINT

Communication type
0: RS-485
1: RS-422
2: RS-232

Parity

USINT

Check mode

0: No check;

1: Even parity check;
2: Odd parity check

DataWidth|USINT

Data bit width:
8: 8 hits;
7: 7 bits

Stop

USINT

Stop bit
1: Stop bit 1;
2: Stop bit 2

BaudRate [UDINT

Baud rate (bps)
9600

19200

38400

57600

115200
2400000

Output
Parameters

BOOL

Terminal Q is TRUE, which indicates that the instruction is executed.

Err

USINT

Error code

0: No error

1: Port communication port error

: ComType error

: BaudRate error

: DataWidth error

: Parity error

: Stop error

: Internal error inside the controller

NO AR WN

4. Use the ComSend instruction to send data, as shown in the figure below:

oooz CMT
ComSendl
Comsend
EMN EMOD
Fgﬂlgiﬁima— EMN_R 0 —EEima
CMT CMT
20 |—Datalenth Errar —{ ERR2=0
0 | {DataOffset CMT
iPORT=0 | —Port SendDataBytes — SEMDBYTES=20
CMT CMT
The parameters are described as follows:
Parameter Data Item Data Type|Description
EN_R BOOL Trigger valid on rising edge
| DatalLenth UDINT Length of data to send (number of bytes)
nput Parameters -
DataOffset UDINT (F)grSZ;aag%ﬁ?%Of ar%aMl\égvhere the data to be sent is located
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Port USINT 0: Interface of CPU body
Q BOOL Terminal Q is TRUE, which indicates that the instruction is executed.
Error code
Output Parameters|Error USINT 0: No error

1: The input parameter configuration is incorrect
2: This port is not configured as a free port protocol

SendDataBytes|UDINT

Actual number of bytes sent

5. Use the ComRecv instruction to receive data, as shown in the figure below:

CMT
ComReov
ComRecv
EM EMNO
M—EN_R Q —]Q3=FALSE
CMT CMT
10 |—DataLenth Error — ERR3=0
1000 I—Dataﬂﬁset CMT
iPORT=0 |—Port RecvDataBytes — RCVBYTES=0
CMT CMT

The parameters are described as follows:

Parameter Data Item ?ata Description
ype
EN_R BOOL  |Trigger valid on rising edge
DatalLenth UDINT |Length of data to receive (number of bytes)
Input Parameters Offset address of area M where the received data is stored
DataOffset  |UDINT  |c - ample, 1000——%MB1000
Port USINT |0: Interface of CPU body
BOOL After the instruction is executed, the output is TRUE and only remains for
one task cycle.
Output E.rror code
0: No error
Parameters Error USINT : : ) L
1: The input parameter configuration is incorrect
2: This port is not configured as a free port protocol
SendDataBytes|UDINT  |Actual number of bytes received

9.3

9.3.1

9.3.1.1

Configure COM Port

Configuring Modbus RTU Master Station

Requirement

The compilation passed.
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9.3.1.2 Steps

(1) Add master station protocol

Take COM1 of LXCU500 as an example. Right-click the COM_1 tree node, as shown in the figure.
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E‘Dj Hardware Configuration

m L¥_CUS10(LX-CUS10)
o EtherNet1 (ETHERMET)
------ EtherNet2(ETHERMET)
SMEE] COM_1(COpad
P EtherCAT I Open
=B Global Variable
------ @ AxisParaGroup Rename
2] 8V_troup Add Protocol
- @ Net\farDiagGrol
- Table
b % TaskDiagGroup COP}"
------ & Network Variable Paste
------ Data Type
=[] Monitor List Export
...... Group1 |mpﬂ|"t
------ @‘@ Interrupt Con figuratic.

Add >

=~ PROTOCOL

= MODBUS RTU_Master

-~ MODBUS RTU_Slave
‘- Com Port Free protocol

s | cose |

(2) Configure Modbus RTU master station

Double-click the MODBUS_RTU_Master node. Or select the Open command in the right-click
menu. The master station configuration window is displayed, as shown in the figure.
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ModbusRTU master station configuration l Infermation l

Modbus-RTU

Response timeout (ms): ‘wuu i‘
Interval time between frames{ms): 3 i‘
Reconnection number: ‘D i‘
Serial port communicate type: ] i

Configuration Parameters for Master Station Communication

Parameter |Default

Value Value Bk

Parameter

Allowed slave station delay response time after the master station sends the
request frame

The interval between the master station receiving the slave station response
frame and sending the next query frame. If the slave station responds to the
last frame with a timeout, the master station can ignore the interval and send

Response

Timeout (ms) 10~65,535 (1000

Frame to frame
interval time 2~65,535 [5

(ms) a query frame directly
Number of 0~ 10 0 Number of times the master station resends the request after an abnormal
retries response

9.3.2 Configuring Modbus RTU Slave Station

9.3.21 Requirement

The compilation passed.

9.3.2.2 Steps

(1) In the right-click menu of the MODBUS_RTU_Master node, select the Add Device command, as
shown in the figure.
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E|L:L:| Hardware Configuration

=[] Lx_custox-cusio)
------ EtherNet1(ETHERMET)
------ EtherNet2(ETHERMNET)
E| COR_1(COM}
L e m MODBUS_RTU_Master{MODBUS RTU_Ma
... [ EtherCAT Master Open
= Giobal Variable
- [ AxisParaGroup Rename
-2 GV_Group Devi
- 2] NetvarDiagGroup Add =
o[ Table
Delete
-2 TaskDiagGroup
------ '! Metwork Wariable Cut
------ [zzg Data Type
=[] Monitor List E2
@ Group _ Paste >
...... @ Interrupt Configuration
------ [+ Online Trace L2 ol ’

(2) The Add dialog box is displayed. Select the Slave Station Device. Enter the Number of Additions.
Click OK to add the Modbus RTU slave station under the master station node, as shown in the
figure below.
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Add X

El-DEVICE LIBRARY
B MODBUSSLAVE_RTU

Add number: |1 Range:1 ~ 32
Add Close

Em Hardw are Configuration
E.---B] LX-CUS00{LX-CUS00)
&[4 EtherNet1(ETHERNET)
- EtherMet2{ETHERNET)
B com_ticom)
: E----D] MODBUS_RTU_Master(MODBUS RTU_Master)
NE=| M ODBUSSLAVE_RTU(1:MODBUSSLAVE_RTU)
t| ] EtherCAT Master

(3) Add Modbus RTU slave station

Up to 32 slave stations can be added to each port. The added slave stations are displayed by
default: slave station name (slave station address: device hame). Users can modify the slave
station address.

(4) Configure Modbus RTU slave station

By double-clicking the MODBUS RTU_SLAVE node or selecting the Open command in the right-
click menu, open the MODBUSSLAVE_RTU window, as shown in the figure.
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ModbusRTU slave station configuration I ModbusRTU slave station channel | ModbusRTU slave station U0 mapping | Information

Modbus-RTU

Slave address: 1

Response timeout: 0 =

Configuration Parameters for Slave Station Communication

Parameter FERITEED [V Description
Value Value
ilc?c;/e Station 1~247 1 Slave station address requested by the master station
ress

Default: The default response timeout period of the slave station is zero. In this
case, the Response Timeout period configured by the master station shall

Response 0~65535 |0 prevail;

Timeout (ms) ’ Users can separately configure the response timeout period for a slave station.
If this parameter is configured to be greater than zero, the timeout period for
this slave station shall prevail over the current slave station configuration.

The Modbus RTU standard protocol requires a maximum data frame size of 256 bytes.

Data Frame Format

Slave Address(Function Code|Data CRC
2 bytes
1 byte 1 byte 0 up to 252 byte(s) (CF{C L ow — CRC High)

° @In the master communication mode, the master station can configure up to 32 slave station

devices, and each slave station can configure up to 32 instructions.
(5) Instruction configuration for slave station

The Modbus RTU slave station instructions are configured in the same way as those for Modbus
TCP. See Slave Station Instruction Configuration for Modbus TCP master-slave station.

(6) Slave station I/0O mapping

After the instruction is configured, the corresponding I/0O channels are mapped in the Modbus RTU
Slave Station I/O Mapping tab.

o  Starting address of Modbus = 00001 + offset address;

o  Channel name: The initial value is Sn_CH_channel number, where n is the serial number of
the added slave station;

o Channel address: By directly accessing this address through the algorithm configuration,
access to the data of the Modbus slave station can be realized.
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ModbusRTU slave station configuration ModbusRTU slave station channel l ModbusRTL slave station VO mapping ] Information

Name Access type ‘ Trigger | Error handling Read offset Read length Write offset Write length

Channel 0 Read Coil{ (oo, 01H) Cycle, 100 Hold 0 16

(7) Application example
B Function code 01H (read coil status)

For the Modbus test of the function code 01H (for reading coil status),.choose a suitable serial port
debugging tool based on usage habits. In this case, the value of the channel parameter information
QX0.0, @X0.1, QX0.2, and QXO0.3 in the monitored hardware configuration is TRUE, and the rest

are FALSE.
w
ModbusRTU slave station configuration ] ModbusRTU slave station channel ModbusRTU slave station VO mapping I Diagnostic Information ] Information ]
Channel Number | Modbus Address Channel Name ‘ Channel Type | Online Value Channel Address Channel Description
Channel 0
1 000001 S1_CH_1 BOOL TRUE %IX100.0 Read Coil{Dxo0ak, 01H)
Zz oooooz S51_CH_2 BOOL TRUE %IX100.1 Read Coil{lxo0o, 01H)
3 000003 S1_CH_3 BOOL TRUE %0X100.2 Read Coil{l:000x,01H)
4 000004 51_CH_4 BOOL %IX100.3 Read Coil{lhooox, 01H)
5 000005 51_CH_S BOOL FALSE %IX100 4 Read Coil{0x000¢, 01H)
& 000006 S1_CH_6 BOOL FALSE %IX100.5 Read Coil{0x000¢,01H)
T 000007 S1_CH_7T BOOL FALSE %1006 Read Coil{0x000x,01H)
8 000008 S1_CH_8 BOOL FALSE %LX100.7 Read Coil{0x000x,01H)
g ooooog S1_CH_8 BOOL FALSE %IX101.0 Read Coil{Dxo0ak, 01H)
10 00010 S1_CH_10 BOOL FALSE %1011 Read Coil{lxo0o, 01H)
1 000011 S1_CH_11 BOOL FALSE %1012 Read Coil{l:000x,01H)
12 000012 S1_CH_12 BOOL FALSE %1013 Read Coil{lhooox, 01H)
13 000013 51_CH_13 BOOL FALSE %IX101.4 Read Coil{0x000¢, 01H)
14 000014 S1_CH_14 BOOL FALSE %IX101.5 Read Coil{0x000¢,01H)
15 000015 S1_CH_15 BOOL FALSE %IK101.6 Read Coil{0x000x,01H)
16 000016 S1_CH_16 BOOL FALSE WLK101.7 Read Coil{0x000x,01H)

The following example shows how to read the status of DOs QXO0.0 - QX0.7 in slave station 1. The
8 bits read out constitute 1 byte. The slave station address is 01; The function code is 01; The high
and low bits of the starting address for %QX0.0 (Modbus address 0) are 00 and 00 in hexadecimal;
The number of data coils is 8, so enter 00 for the high bit of the data coil number and 08 for the
low bit of the data coil number; The checksum CRC is calculated by the serial port commissioning

tool.
RTU Query Frame
Slave Station [Function |High Bit of Low Bit of High Bit of Data [Low Bit of Data |Checksum
Address Code Starting Address |Starting Address|Coil Number Coil Number CRC
01H 01H 00H 00H 00H 08H 3DH CCH

RTU Response Frame

Slave station address|Function Code[Byte Count|Data|Checksum CRC
01H 01H 01H OFH [11H 8CH

Data bit OFH, converted to binary is 00001111, indicates that %QX0.0-%QX0.3 states are 1, and
the rest of %QX0.4~%QX0.7 states are all 0.

B Function code 02H (read input status)

For the Modbus test of the function code 02H (for reading input status) test, choose a suitable
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serial port debugging tool based on usage habits. In this case, the value of the channel parameter
information 1X0.0 in the monitored hardware configuration is TRUE, and the rest are FALSE.

WiE e e ]
ModbusRTU slave station configuration 1 ModbusRTU slave station channel ModbusRTU slave station 0 mapping I Diagnostic Information 1 Information ]
Channel Number | Modbus Address | Channel Name | Channel Type | Online Value ‘ Channel Address Channel Description
E Channel 0
‘ 1 100001 S1_CH_1 BOOL S1X100.0 Read Discrete Inputs(10cox,02H)
2 100002 S1_CH_2 BOOL FALSE %1001 Read Discrete Inputs( 1000, 02H)
3 100003 S1_CH_3 BOOL FALSE %X100.2 Read Discrete Inputs( 12000, 02H)
4 100004 S1_CH 4 BOOL FALSE %IX100.3 Read Discrete Inputs(12000¢,02H)
5 1000058 S1_CH S BOOL FALSE %IX100.4 Read Discrete Inputs(12000¢,02H)
[ 100006 S1_CH_ & BOOL FALSE %IX100.5 Read Discrete Inputs(1xocx,02H)
7 100007 S1_CH_7 BOOL FALSE %IX100.6 Read Discrete Inputs(1xocx,02H)
8 100008 S1_CH_ 8 BOOL FALSE %IX100.7

The following example shows how to read the status of DIs 1X0.0 - IX0.7 in slave station 1. The 8
bits read out constitute 1 byte. The slave station address is 01; The function code is 02; The high
and low bits of the starting address for %1X0.0 (Modbus address 0) are 00 and 00 in hexadecimal;
The number of data coils is 8, so enter 00 for the high bit of the data coil number and 08 for the
low bit of the data coil number; The checksum CRC is calculated by the serial port commissioning

tool.
RTU Query Frame
Slave Station |Function [High Bit of Low Bit of High Bit of Data [Low Bit of Data |Checksum
Address Code Starting Address |Starting Address|Coil Number Coil Number CRC
01H 02H 00H 00H 00H 08H 79H CCH

RTU Response Frame

Slave Station Address|Function Code[Byte Count Data|Checksum CRC
01H 02H 01H 01H [60H 48H

Data bit 01H, converted to binary is 00000001, indicates that %1X0.0 state is 1 and %1X0.1-%I1X0.7
states are all 0.

The following example shows how to read the status of DIs MX0.0 - MX0.4 in slave station 1, all of
which are TRUE. Both 01H and 02H function codes can be used.

(2%6MX0.0=TRUE J%MX0.1=TRUE JPMX0.2=TRUE J2%MX0.3=TRUE 06MX1.0=TRUE ||
L] L] L] L]

ooo

nooz2

B Function code 03H (read holding registers)

For the Modbus test of the function code 03H (for reading holding registers), choose a suitable
serial port debugging tool based on usage habits. In this case, the value of channel parameter
information QW8 in the monitored hardware configuration is 100, and the value of QW10 is 200.

117



r%a#'lz’s

_m MODBUS_RTU_Master(MODBUS HTU_Master}X]

ModbusRTU slave station configuration 1 ModbusRTU slave station channel ModbusRTU slave station VO mapping I Diagnostic Information 1 Information ]

Channel Number

‘ Modbus Address

| Channel Name:

| Channel Type

Online Value ‘

Channel Address |

Channel 0

1

2

The following example shows how to read the status of QW8 - QW10 in slave station 1. The slave
station address is 01; The function code is 03; The high and low bits of the starting address
for %QW8 (Modbus address 0) are 00 and 04 in hexadecimal; The number of registers is 2, so
enter 00 for the high bit of the register number and 02 for the low bit of the register number; The

400009

400010

S1_CH_1

S1_CH_2

WORD

WORD

checksum CRC is calculated by the serial port commissioning tool.

RTU Query Frame

l0

lv2

Channel Description

Read Holding Registers(4xooc,03H)

Read Holding Registers(4x000c,03H)

Slave Station |Function [High Bit of Low Bit of High Bit of Low Bit of Checksum
Address Code Starting Address [Starting Address|Register Number|Register Number(CRC
01H 03H 00H 04H 00H 02H 85H CAH

RTU Response Frame

Slave Station Address

Function Code[Byte Count

Data

Checksum CRC

01H

03H

[04H

00H 64H 00H C8H

BAH 7AH

The data bits 00H, 64H, 00H, and C8H, converted to decimal would be a value of 100 for % QW8

and 200 for %QW10.

Function code 04H (read input registers)

For the Modbus test of the function code 04H (for reading input registers), choose a suitable serial
port debugging tool based on usage habits. In this case, the value of channel parameter information

IW8 in the monitored hardware configuration is 0, and the value of IW10 is 0.

The following example shows how to read the status of IW8 - IW10 in slave station 1. The slave
station address is 01; The function code is 04; The high and low bits of the starting address
for %QW8 (Modbus address 0) are 00 and 04 in hexadecimal; The number of registers is 2, so
enter 00 for the high bit of the register number and 02 for the low bit of the register number; The

checksum CRC is calculated by the serial port commissioning tool.

RTU Query Frame

Slave Station (Function |High Bit of Low Bit of High Bit of Low Bit of Checksum
Address Code Starting Address [Starting Address|Register Number|Register Number(CRC
01H 04H 00H 04H 00H 02H 30H OAH

The data bits 00H, 00H, 00H, and 00H, converted to decimal would be a value of 0 for %IW8 and

RTU Response Frame

Slave Station Address

Function Code

Byte Count

Data

Checksum CRC

01H

04H

04H

00H 00H 00H 00H

FBH 84H

0 for %IW10.

118




r%ai'le-}

ModbusRTU slave station configuration ] ModbusRTU slave station channel  ModbusRTU slave station VO mapping 1 Diagnostic Information I Information ]

Channel Number | Modbus Address | Channel Name | Channel Type ‘ Online Value Channel Address | Channel Description

Channel 0

1 300009 S1_CH_1 WORD 10 EIND Read Input Registers(Zooo, 04H)

2 300010 S1_CH_2 WORD 20 %2 Read Input Registers(3xooo,04H)

The following example shows how to read the values of CPU address %MW300 and %MW302
with slave station address 1. The slave station address is 01; The function code is 03 or 04; The
high and low bits of the starting address for 300 (Modbus address 3000 + 300 / 2 = 3150) are 0C
and 4E in hexadecimal; The number of registers is 2, so enter 00 for the high bit of the register
number and 02 for the low bit of the register number; The checksum CRC is calculated by the serial
port commissioning tool.

RTU Query Frame

Slave Station |Function [High Bit of Low Bit of High Bit of Low Bit of Checksum
Address Code Starting Address [Starting Address|Register Number|Register Number|CRC
01H 03H OCH 4EH 00H 02H A7H 4CH

RTU Response Frame

Slave Station Address|Function Code|Byte CountData Checksum CRC
01H |03H 04H 00H 7BH 01H C8H[8AH 2CH
The data bits 00H, 7BH, 01H, and C8H, converted to decimal would be a value of 123 for %MW 300
and 456 for %MW302.
0001
BalMX0.0=FALSE S%MX01=FALSE %MX02=FALSE S%MX0.3=FALSE BaMX1.0=FALSE
| 1 ] 1 ] 1 ] 1 Pl
11 1 | 1 | 1 | L/
0002
MOWE MOVE
EMN END EMN ENO
123 IM OUTH%MW300=123 [ 456 I OUTH3MW302=455
0003

B Function code 05H (force single coil)

For the Modbus test of the function code 05H (for forcing single coil), choose a suitable serial port
debugging tool based on usage habits. The following example shows how to write the CPU
address %QXO0.0 with slave station address 1. The state of this switch value is 1. And then write 0.
The slave station address is 01; The function code is 05; The high and low bits of the starting
address for %QX0.0 (Modbus address 0) are 00 and 00 in hexadecimal; The data is FF, and the
original switch status is 00; The checksum CRC is calculated by the serial port commissioning tool.
In this case, the online value of %QX0.0 address in the monitored AT hardware configuration
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changes from FALSE to TRUE.

RTU Query Frame

Slave Station Function High Bit of Starting [Low Bit of Starting Data Original Switch (Checksum

Address Code Address Address Status CRC

01H 05H 00H 00H FFH [00H 8CH 3AH
RTU Response Frame

Slave Station Function High Bit of Starting [Low Bit of Starting Data Original Switch (Checksum

Address Code Address Address Status CRC

01H 05H 00H 00H FFH [00H 8CH 3AH

And then write 0. The slave station address is 01; The function code is 05; The high and low bits
of the starting address for %QX0.0 (Modbus address 0) are 00 and 00 in hexadecimal; The data is
00, and the original switch status is 00; The checksum CRC is calculated by the serial port
commissioning tool. In this case, the online value of %QX0.0 address in the monitored AT hardware
configuration changes from TRUE to FALSE.

RTU Query Frame

Slave Station Function High Bit of Starting [Low Bit of Starting Data Original Switch (Checksum

Address Code Address Address Status CRC

01H 05H 00H 00H 00H |00H CDH CAH
RTU Response Frame

Slave Station Function High Bit of Starting [Low Bit of Starting Data Original Switch (Checksum

Address Code Address Address Status CRC

01H 05H 00H 00H 00H |00H CDH CAH

The following example shows how to write the CPU address %MX150.1 with slave station address
1. The state of this switch value is 1. The slave station address is 01; The function code is 05; The
high and low bits of the starting address for %MX150.1 (Modbus address 150 * 8 + 1 + 3000 =
4201) are 10 and 69 in hexadecimal; The data is FF, and the original switch status is 00; The
checksum CRC is calculated by the serial port commissioning tool. In this case, the online value
of %MX150.1 address in the monitored AT changes from FALSE to TRUE.

RTU Query Frame

Slave Station Function High Bit of Starting |Low Bit of Starting Data Original Switch (Checksum

Address Code Address Address Status CRC

01H 05H 10H 69H FFH [00H 58H E6H
RTU Response Frame

Slave Station Function High Bit of Starting [Low Bit of Starting Data Original Switch [Checksum

Address Code Address Address Status CRC

01H 05H 10H 69H FFH [00H 58H E6H

The following example shows how to write the CPU address %MX150.1 with slave station address
1. The state of this analog value is 0. The slave station address is 01; The function code is 05; The
high and low bits of the starting address for %MX150.1 (Modbus address 150 * 8 + 1 + 3000 =
4201) are 10 and 69 in hexadecimal; The data is 00, and the original switch status is 00; The
checksum CRC is calculated by the serial port commissioning tool. In this case, the online value
of %MX150.1 address in the monitored AT changes from TRUE to FALSE.
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RTU Query Frame

Slave Station Function High Bit of Starting [Low Bit of Starting Data Original Switch (Checksum
Address Code Address Address Status CRC

01H 05H 10H 69H 00H |00H 19H 16H

RTU Response Frame

Slave Station Function High Bit of Starting [Low Bit of Starting Data Original Switch (Checksum
Address Code Address Address Status CRC

01H 05H 10H 69H 00H |00H 19H 16H

B Function code 06H (preset single register)

For the Modbus test of the function code 06H (for preseting single register), choose a suitable
serial port debugging tool based on usage habits. The following example shows how to write the
CPU address %QW8 with slave station address 1. The state of this analog value is 100. The slave
station address is 01; The function code is 06; The high and low bits of the starting address
for %QW8 (Modbus address 8 /2 = 4) are 00 and 04 in hexadecimal; For data 100, the hexadecimal
is 00 and 64; The checksum CRC is calculated by the serial port commissioning tool. In this case,
the online value of %QW8 address in the monitored AT hardware configuration changes to 100.

(T
ModbusRTU slave station configuration 1 ModbusRTU slave station channel ModbusRTU slave station VO mapping 1 Diagnostic Information ] Information
Channel Number | Modbus Address | Channel Name: | Channel Type | Online Value Channel Address | Channel Description
Channel 0
1 400008 S1_CH_1 WORD 100 %AW
RTU Query Frame
Slave Station Function High Bit of Starting |Low Bit of Starting |High Bit of |Low Bit of [Checksum
Address Code Address Address Data Data CRC
01H 06H 00H 04H 00H 64H C9H EOH
RTU Response Frame
Slave Station Function High Bit of Starting |Low Bit of Starting |High Bit of |Low Bit of [Checksum
Address Code Address Address Data Data CRC
01H 06H O00H 04H 00H 64H C9H EOH

The following example shows how to write the CPU address %MW200 with slave station address
1. The state of this analog value is 3000. The slave station address is 01; The function code is 06;
The high and low bits of the starting address for %MW?200 (Modbus address 200/2 + 3000 = 3100)
are 0C and 1C in hexadecimal; For data 3000, the hexadecimal is 0B and B8; The checksum CRC
is calculated by the serial port commissioning tool. In this case, the online value of %MW200
address in the monitored AT changes to 3000.

RTU Query Frame

Slave Station Function High Bit of Starting [Low Bit of Starting |[High Bit of |Low Bit of [Checksum
Address Code Address Address Data Data CRC

01H 06H OCH 1CH 0BH B8H 4CH 1EH

RTU Response Frame

Slave Station Function High Bit of Starting [Low Bit of Starting |[High Bit of |Low Bit of [Checksum
Address Code Address Address Data Data CRC

01H 06H 0CH 1CH 0BH B8H 4CH 1EH

B Function code OFH (force multiple coils)
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For the Modbus test of the function code OFH (for forcing multiple coils), choose a suitable serial
port debugging tool based on usage habits. The following example shows how to write the CPU
address %QX0.0 - %QX1.7 with slave station address 1. The states of these 16 switch values are
FF and FF, which means that all states of the DOs will be forced to ON. The slave station address
is 01; The function code is OF; The high and low bits of the starting address for %QX0.0 (Modbus
address 0) are 00 and 00 in hexadecimal; The number of registers is 16, so enter 00 for the high
bit of the register number and 10 for the low bit of the register number; The byte count is 02; The
data bit are FF and FF; The checksum CRC is calculated by the serial port commissioning tool. In
this case, the online values of %QX0.0 - %QX1.7 addresses in the monitored AT hardware
configuration change to TRUE.

|| HODBUSSLAVE RTU(FUODBUSSLAVE RIU)
ModbusRTU slave station configuration I ModbusRTU slave station channel ModbusRTU slave station VO mapping ] Diagnostic Information 1 Information
Channel Number ‘ Modbus Address ‘ Channel Name ‘ Channel Type | Online Value Channel Address Channel Description
Channel 0
1 ooooo1 S1_CH_1 BOOL TRUE %0Xx0.0 ‘Write Multiple Coils{0xoce,0FH)
2 oogoo2 S1_CH_2 BOOL TRUE %0x0.1 ‘Write Multiple Coils{0xocc,0FH)
3 000003 S1_CH_3 BOOL TRUE %0x0.2 ‘Write Multiple Coils{0xocc,0FH)
4 000004 S1_CH 4 BOOL TRUE %0X0.3 ‘Write Multiple Coils{0xocc,0FH)
5 00000s S1_CH S BOOL TRUE %0X0.4 ‘Write Multiple Coils{0xcoce, 0FH)
6 000006 51_CH 6 BOOL TRUE %0AX0.5 ‘Write Multiple Coils{ 000, 0FH)
7 000007 S1_CH 7 BOOL TRUE %0X06 ‘Write Multiple Coils{0xoooe, 0FH)
8 000008 S1._CH 8 BOOL TRUE %0X0.7 ‘Write Multiple Coils{0xooce, 0FH)
9 ooooos S1_CH_9 BOOL TRUE %QX1.0 ‘Write Multiple Coils{0xoce,0FH)
10 oooo10 S1_CH_10 BOOL TRUE %011 ‘Write Multiple Coils{0xocc,0FH)
" ogoon S1_CH_M BOOL TRUE %0X1.2 ‘Write Multiple Coils{0xocc,0FH)
12 000012 S1_CH_ 12 BOOL TRUE %AX1.3 ‘Write Multiple Coils{0xocc,0FH)
13 000013 S1_CH_13 BOOL TRUE %AX1.4 ‘Write Multiple Coils{0xcoce, 0FH)
14 000014 S1_CH_14 BOOL TRUE %AX15 ‘Write Multiple Coils{ 000, 0FH)
15 000015 S1_CH_15 BOOL TRUE %0X16 ‘Write Multiple Coils{0xoooe, 0FH)
16 000016 S1_CH_18 BOOL “ %17 ‘Write Multiple Coils{0xooce, 0FH)
RTU Query Frame

Slav_e Function High_Bit of Low _Bit of Higt] Bit of Low_ Bit of Byte Checksum

Station Code Starting Starting Register Register Count Data CRC

Address Address Address Number Number

01H OFH O0H 00H 00H 10H 02H EE: E3H 90H

RTU Response Frame

Slave Station |Function [High Bit of Low Bit of High Bit of Low Bit of Checksum

Address Code Starting Address [Starting Address|Register Number|Register Number|CRC

01H OFH 00H 00H 00H 10H 54H 07H

The following example shows how to write the CPU address %MX100.0 - %MX100.7 with slave
station address 1. The states of these 8 switch values are OF, which means that the states of the
switch values %MX100.0 - %MX100.3 will be forced to ON. The slave station address is 01; The
function code is OF; The high and low bits of the starting address for %MX100.0 (Modbus address
100 * 8 + 3000 = 3800) are OE and D8 in hexadecimal; The number of registers is 8, so enter 00
for the high bit of the register number and 08 for the low bit of the register number; The byte count
is 01; The data bit is OF; The checksum CRC is calculated by the serial port commissioning tool.
In this case, the online values of %MX100.0 - %MX100.3 addresses in the monitored AT hardware
configuration change to TRUE.
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RTU Query Frame

Slave Function High Bit of Low Bit of High Bit of Low Bit of Byte Checksum

Station Code Starting Starting Register Register Count Data CRC

Address Address Address Number Number

01H OFH OEH D8H 00H 08H 01H OFH |9FH ACH

RTU Response Frame

Slave Station |Function [High Bit of Low Bit of High Bit of Low Bit of Checksum

Address Code Starting Address [Starting Address|Register Number|Register Number|CRC

01H OFH OEH D8H 00H 08H D6H DEH
B Function code 10H (preset multiple registers)

For the Modbus test of the function code 10H (for preseting multiple registers), choose a suitable
serial port debugging tool based on usage habits. The following example shows how to write the
CPU address %QWS8 - %QW12 with slave station address 1. The states of these 3 analog values
are 100, 55, and 22. The slave station address is 01; The function code is 10; The high and low
bits of the starting address for %QW8 (Modbus address 4) are 00 and 04 in hexadecimal; The
number of registers is 3, so enter 00 for the high bit of the register number and 03 for the low bit of
the register number; The byte count is 3 words, or 6 bytes; The data is the value to be written to
the slave station (e.g. 100, 50, and 22 are written to %QW8, %QW10, and % QW 12, respectively),
so enter hexadecimal numbers 00H 64H, O0OH 32H, and 00H 16H for 100, 50, and 22; The
checksum CRC is calculated by the serial port commissioning tool. In this case, the online values
of %QWS8 - %QW12 in the monitored AT hardware configuration are 100, 50, and 22 respectively.

[ MODBUSSLAVE_RTU( HODBUSSLAVE RTU) |
ModbusRTU slave station configuration I ModbusRTU slave station channel ModbusRTU slave station VO mapping I Diagnostic Information 1 Information ]
Channel Number ‘ Modbus Address ‘ Channel Name: | Channel Type | Online Value Channel Address Channel Description
1 400009 S1_CH_1 WORD 100 QWD Write Multiple Registers(4:coce, 10H)
2 400010 S1_CH_2 WORD 55 %AW2 Write Multiple Registers(4:coce, 10H)
3 400011 S1_CH_3 WORD %AW4 Write Multiple Registers(4:coo¢,10H)
RTU Query Frame
Slave . High Bit of Low Bit of High Bit of Low Bit of
Station El;r:;tlon Starting Starting Register Register (B:Xt:n t Data g;%cksum
Address Address Address Number Number
0OH
64H
00H F6H
01H 10H OOH 04H 00H 03H 06H 39H 9CH
00H
16H
RTU Response Frame
Slave Station |[Function |[High Bit of Low Bit of High Bit of Low Bit of Checksum
Address Code Starting Address [Starting Address|Register Number|Register Number|CRC
01H 10H 00H 04H 00H 03H C1H C9H

The following example shows how to write the values of CPU address %MW400 and %MW402
with slave station address 1. The slave station address is 01; The function code is 10; The high
and low bits of the starting address for 400 (Modbus address 400 / 2 + 3000 = 3200) are 0C and
80 in hexadecimal; The number of registers is 2, so enter 00 for the high bit of the register number
and 02 for the low bit of the register number; The byte count is 2 words, or 4 bytes; The data is the
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value to be written to the slave station (e.g. 100 and 200 are written to %MW400 and %MW402,
respectively), so enter hexadecimal numbers 00H 64H and 00H C8H for 100 and 200; The
checksum CRC is calculated by the serial port commissioning tool. In this case, the online values
of %MW400 and %MW402 in the monitored AT are 100 and 200.

RTU Query Frame

Slave Function High Bit of Low Bit of High Bit of Low Bit of Byte Checksum
Station Code Starting Starting Register Register Count Data CRC
Address Address Address Number Number
00H
64H
01H 10H 0CH 80H 00H 02H 04H 00H EEH 86H
C8H
RTU Response Frame
Slave Station |Function [High Bit of Low Bit of High Bit of Low Bit of Checksum
Address Code Starting Address [Starting Address|Register Number|Register Number|CRC
01H 10H 0CH 80H 00H 02H 43H 70H
9.3.3 Configuring COM Port Free Protocol
9.3.31 Introduction

This operation enables to configure the COM port free protocol.

9.3.3.2

Requirement

The compilation passed.

9.3.3.3 Steps

Take COM_1 of LX as an example. The protocol is added in the same way as that of Modbus
RTU master station protocol. See Add Master Station Protocol. The added tree node is shown in
the figure.

(1)

EID] Hardware Configuration

EID] LH-CUSDO{LK-CLUS00)

EtherMet1 (ETHERNET)

EtherMet2(ETHERNET)

COR_1(COM}

D] Com_Port_Free_protocol{Com Port Free protocol)
L] EtherCAT Master

Double-click the COM port to set the communication parameters. See Serial Port Communication
Parameter Configuration.

(2)
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3) Once the free protocol is configured, users can use the ComRecv and ComSend functional blocks
to send and receive data, as shown in the figure.

0002
ComReovi
|EnRecv=FALSE ComRecv
i ; EN_R Q
8 DataLenth Error — EmRecv=0
2000 DataOffsel ReoDataBytes — RecvBytes=0
Port=0 [—Port
0003
ComSend!
[EnSend=FALSE ComSend
{ | EN_R Q
8 Datalenth Error (—[ EmSend=0_]
1000 DataOffzet SendDataByles SendBytes=0
Port=0 Fort

(4) Online modification
When online, the free protocol configuration can be modified via the ComConfig functional block.

(5) The LX-CU500 is configured as shown in the figure below.

0001
ComConfig1
EnConfig=FALSE ComConfig
| | EN_R Q
[T_}pon Em
| 2 ComType
| Protocol=0 Protocol
Parity=0 Parity
8 DataWidth
Stop=0 }—{Stop
BaudRate=0 BaudRate

9.4 Configure EtherCAT

9.4.1 Add Slave Station

Users can add it via:

(1) Project Management Tree: Under the Hardware Configuration node, right-click EtherCAT Master.
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Click Add Slave Station.

(2) The Add Slave Station dialog box is displayed as shown in the figure. The Vendor drop-down box
displays the vendor to which all slave station devices belong and can be selected by users. Also,
the models of devices supported by this vendor are displayed under the Device Library node.

Other third-party devices can be imported manually. See the hardware configuration document
for detailed import operations.

Add slave station %
Vendor Name: All'Vendor -
=)~ OMRON Corporation ~

----- RE82D-KMNASL-ECT G5 Series Servolrive/Motor{0x00020001)
----- RE2D-KN01L-ECT G5 Series ServoDrive/Motor{0x00020001)
----- RE82D-KN0ZL-ECT G5 Series ServoDrive/Motor{0x00020001)
----- RE82D-KN04L-ECT G5 Series ServoDrive/Motor{0x00020001)
----- REB2D-KN01H-ECT G5 Series Servolrive/Motor{0x00020001)
----- REB2D-KNOZH-ECT G5 Series Servolrive/Motor{0x00020001)
----- REB2D-KN0OBH-ECT G5 Series Servolrive/Motor{0x00020001)
----- RE2D-KN10H-ECT G5 Series Servolrive/Motor{0x00020001)
----- RE2D-KN15H-ECT G5 Series Servolrive/Motor{0x00020001)
----- REB2D-KN20H-ECT G5 Series Servolrive/Motor{0x00020001)
----- REB2D-KN30H-ECT G5 Series Servolrive/Motor{0x00020001)
----- RE2D-KN50H-ECT G5 Series Servolrive/Motor{0x00020001)
----- REBED-KNTSH-ECT G5 Series Servolrive/Motor{0x00020001)
----- RE2D-KN150H-ECT G5 Series ServoDrive/Motor(0x00020001)
----- RE2D-KNOSF-ECT G5 Series ServoDrive/Motor{0x00020001)
----- RE2D-KN10F-ECT G5 Series ServoDrive/Motor{0x00020001) b4

Batch Add Add Close

(3) According to the slave station device connected to the actual project, select the device model.
Click Add to complete adding the slave station device.

As shown in the figure, a corresponding slave station is generated under the EtherCAT Master
node. The slave station name consists of: slave station name_serial number (slave station number:
slave station device model: axis number). The definition of the slave station name complies with
the variable naming specification. See Variable Names of Variable Declaration Specification. The
default slave station number starts from 1001, which can be modified by users in the Slave Station
Configuration interface.

- L:H EtherCAT Master

—~FHO4H-ECT : -1 )
B Batch adding

(1) A set number of slave stations can be inserted by batch adding. As shown in the figure above

(Select slave station devices), select the devices to be added. Click Bulk Add to open the Bulk
Add dialog box, as shown in the figure below.
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Batch Add X

Start address(1 - 14335): 200
3

Add number(1 - 64):

(2) Enter the slave station numbers and the number of slave stations to be added. Click OK. 3 slave
stations with slave station numbers starting from 200 are added, as shown in the figure.

Ejm I_‘H;herEﬁlT Master
UJ RS5D_ENWO4H_ECT (200 : R330-EN04H-ECT: 2)
L“ ES80_EWO4H_ECT_1 (201 : R3SD-FEMO4H-ECT: 2]

If the entered starting address has been occupied, detect the unoccupied starting address as the slave
station number in sequence, and add the slave stations in turn.

9.4.11 Module adding methods

When adding modules or protocols under the Hardware Configuration node, select the appropriate adding
method as needed.

B Single adding
In the Add dialog box, select the device that needs to be added. Click Add button to add the module.
B Repeat adding

In the Add dialog box, select the device that needs to be added. Click the Add button successively to
add the module repeatedly. After adding, users can select other modules in the dialog box to continue
adding them repeatedly.

B Batch adding

EtherCAT slave stations can be batch added. In the Add dialog box, select the devices that need to be
added. Click Bulk Add to bulk-add the devices according to the set number of slave stations.

941.2 Scan slave station module

94121 Introduction

After connecting to the controller online, users can scan the number of slave stations and slave station
data configured under the current EtherCAT master station. Users can choose to add the corresponding
slave station device under the EtherCAT_Master node.
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When added, slave station devices are added cascading down according to the actual network topology.

9.4.1.2.2 Requirement

Login to the controller successfully

9.4.1.2.3 Steps

To scan the controller, follow the steps below:

(1) Right-click the EtherCAT_Master node. Select the Scan Slave Station command.

|_=_|L:L:| Hardware Configuration
E‘m L¥_CUS10{LX-CUS10)

------ EtherNet1(ETHERMET)
------ EtherNet2(ETHERMET)
------ COM_1(CON}
e EtherCAT Master
S < %t’;‘;ﬂ;'“b'; FtherCAT Graph
e isParaGroup .
- [2] GV_Group Add Slave Station
» % N varbiagerop Scan Slave Station
e able
. [2) TaskDiagGroup Reset EtherCAT Master
------ & Network Variable Copy
------ =y Data Type )
&[] monitor List Paste
- m' Gruup']
------ l-g';@,@' Interrupt Configuration EXPOF'C
------ [+ Online Trace Import

(2) The Login to Controller dialog box is displayed.
(3) Enter the controller account and password. Click OK.

(4) In the pop-up EtherCAT_Master Network Topology dialog box, select the slave station modules
that need to be added.

(5) Click Add. The modules are added under the EtherCAT_Master node.

9.4.1.3 Configure slave station address

94131 Introduction

Right-click the slave station under the EtherCAT_Master node. The slave station's Parameter
Configuration interface is displayed in the right area, as shown in the figure. This interface includes five
tabs: EtherCAT Slave Station Configuration, Process Parameters, Initialization Command, EtherCAT 10
Mapping, and Information. Related parameters can be set through each tab.
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EtherCAT Slave Station Configuration I Pracess Parameler' Init Commands | EtherCAT IO Mapping | Information

[ Basic Parameters — FSoE Config Mailbox Mode
Device Type Servo driver = e lﬁA & Cyclic (ms) 10 :
¢ State Change
Correspanding Axis Number -1 < OnLine FSoEAddr 3‘ Read
Slave Address 1001

Port
= Bind FSOE 10 Bind | Open Safe Project | ’;rnm Node Port I -

identification 3:

— Distributed Clock
— Station Alias Select DC |oc synco -
Configured Station Aliss
[ Enable Iwuu Sync Unit Cycle (us)
— Startup Checking
Sync 0:

[ Check Vendor D

[ Enable Sync 0
[ Check Product D

Sync Unit Cycl 1 1000 = P
[ Check Revision Number D Syr2lTERED I =] I j yele Time (us)
= = (™ User Defined 0 3‘ Offset Time (us)
[~ Check Identification
Sync 1:
[r Tmenuts [~ Enable Sync 1
SDO Access Iﬂ 3: ms
@ Sync Unit Cycle |*1 - 1000 3: Cycle Time (us)
1=p |3000 3‘ ms
¢ User Defined 0 3‘ Shift Time {us}
P->5/5-=0 IWUUU 3: ms.
DC Cyclic Unit Control
[~ Cyclic Unit [~ Latch Unit o [~ Lateh Unit 1
- FDO
Viatchdog
| set Muttiplier 2498 =
|w PDO Assignment
[~ set PDIWatchdog I*ﬂﬂﬂ il = I1DD 00 ms
[ PDO Configuration
[~ Set SMWatchdog Iwooo ﬂ = |100 00 ms

—Module Start Offset

Input Area Start O ffset{%IB) o
Input Area Size(Byte) 32
Output Area Start Offset(%0QEB) o
Output Area Size(Byte) 15

9.4.1.3.2 Requirement

The compilation passed.

9.4.1.3.3 EtherCAT slave station configuration

B Basic parameters
Device type: Servo and general 10 supported.

Axis number: When the device type is a servo, the axis number needs to be set with a range of 0 to 63
and the default value of 2.

129



r%a#'lz’s

Slave address: The default slave station address is 1001, and the user can set the slave address here.
Address range: 1 - 65535.

B Mailbox mode
Cycle: Interval (milliseconds) for reading the input mailbox (polling mode), setting range: 0~99999.
Status transition: The input mailbox will only be read when the status bit is set.

B  Startup check

By default, when the system starts, it automatically checks the supplier ID or product ID based on the
current configuration settings. If a mismatch is detected, the bus stops and no further action is taken.
This setting is to avoid downloading the wrong configuration.

B Timeout

By default, the following operations are not defined as timeouts. However, if users want to see if the
operation exceeds a specific time, the time can be set here (in microseconds): SDO access: When the
system starts, send the SDO list, with the setting range 0 - 100000.

| -> P: Convert from Initialization to Pre-run mode, with setting range: 0 - 100000.

P -> S/S -> O: Convert from Pre-run to Safe running mode or from Safe running to Run mode, with
setting range: 0 - 100000.

B Distributed clock

Select DC: The drop-down menu provides settings for distributed clocks provided by the device
description file. The default is DC-Synchronous.

Enable: If the Distributed Clock function is activated, the data exchange cycle time displayed in the
Sync Unit Cycle (us) area will be determined by the master station cycle time. The master station clock
is therefore able to synchronize data exchange within the network.

Sync 0:

o  Enable Sync 0: If this option is activated, the sync unit of Sync 0 is used. A synchronization unit
describes a series of synchronously exchanged process data.

o Synchronization unit cycle: If this option is activated, the result of the master station cycle time
multiplied by the selected factor will be used as the synchronization cycle time of the slave station.
The Cycle Time (us) field displays the currently set cycle time. Setting range: 0~4294967.

o  User-defined: If this option is activated, the desired time in microseconds can be entered in the
Cycle Time (us) field. Setting range: Offset time setting range: 0~4294967.

Sync 1:

o Enable Sync 1: If this option is activated, the sync unit of Sync 1 is used. A synchronization unit
describes a series of synchronously exchanged process data.

o Synchronization unit cycle: If this option is activated, the result of the master station cycle time
multiplied by the selected factor will be used as the synchronization cycle time of the slave station.
The Cycle Time (us) field displays the currently set cycle time. Setting range: 0~4294967.

o User-defined: If this option is activated, the desired time in microseconds can be entered in the
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Cycle Time (us) field. Offset time setting range: 0~4294967.

B DC cycle unit control
This is an option to select the function definition of distributed clocks, which shall be allocated to the
local microprocessor. The control functions have been completed in the registers of the EtherCAT slave
station: Possible settings: Cycle unit, Latch unit 0, Latch unit 1.

B Watchdog
Setting multiplier: The watchdogs PDI and SM get their cycles from the local terminal, and then the
watchdog receives the cycles.
Setting PDI watchdog: If the PDI (Process Data Interface) communication time with the EtherCAT slave
station exceeds the set and activated PDI watchdog time, the watchdog will be triggered.
Setting SM watchdog: If the EtherCAT process data communication cycle is longer than the set and
activated SM (Synchronization Manager) watchdog time, the watchdog will be triggered.

m PDO
PDO allocation: Check this parameter, and the request command with index Ox1cxx is added to the
Initialization Command, and then downloaded to the EtherCAT slave station when the system starts.
No settings are required, just keep the default configuration.
PDO configuration: Check this parameter, and the corresponding PDO configuration is added to the
Initialization Command, and then downloaded to the EtherCAT slave station when the system starts.
No settings are required, just keep the default configuration.

B Module Start Offset
Input Area Start Offset (%IB): In offline mode, you can modify the start address of the module's
EtherCAT 10 mapping input channel.
Input Area Size (Byte): The number of bytes in the input area.
Output Area Start Offse (%QB)t: In offline mode, you can modify the start address of the module's
EtherCAT IO mapping output channel.
Output Area Size (Byte): The number of bytes in the output area.

9.4.1.4 Module parameter configuration

94.1.4.1 10 configuration

The EtherCAT master station supports VIPA 10 modules and Slot multi-axis modules. Users can add the
modules in the Modules tab depending on the actual connected IO module type.

1.

Add VIPA |0 module
To add a module, first select the position of the 10 module to be added in the right list box. Then select

the module in the left list box. Click 4dd— | To delete an added module, select the module, and
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click =—Delete

EtherCAT Slave Station Configuration Modules I Process Parameter | Init Commands | EtherCAT IO Mapping ] Information }

= Selectable Modules ~ - Slots
L=:_| SM 021 - Digital Input Modules rminals [—]|
021-1BBO0  (VIPA 021-1BB00, DI 2xDC 24V} - Terminals [-]
--021-1BB10  (VIPA 021-1BB10, DI 2xDC 24V 2ps._ 4ms) : Terminals []
--021-1BB50 (VIPA 021-1BBS0, DI 2xDC 24V NPN) : Terminals [-]
--021-1BB70 (VIPA 021-1BB70, DI 2xDC 24V ETS) - Terminals [-]
--021-16D00 (VIPA 021-1BD00, DI 4xDC 24V) : Terminals [-]
--021-1BD10  (VIPA 021-1BD10, DI 4xDC 24V Zps.. 4ms) : Terminals []
021-1BD40 (VIPA 021-1BD40, DI 4xDC 24V 3 wire) : Terminals [-]
--021-1BD50  (VIPA 021-1BDS0, DI 4xDC 24V NPN) - Terminals [-]
- 021-1BD70 (VIPA 021-1BD70, DI 4xDC 24V ETS) : Terminals [-]
021-1BFO0  (VIPA 021-1BF00, DI 8xDC 24V) : Terminals [-]
- 021-1BF01  (VIPA 021-1BF(1, DI 8xDC 24V 0.5ms) - Terminals [-]
- 021-1BF50  (VIPA 021-1BF50, DI 8xDC 24% NPN) : Terminals [—]
--021-1DF00 (VIPA 021-1DF00, DI 8xDC 24V Diagnose) : Terminals []
5]+ SM 022 - Digital Qutput Modules 5 : Terminals [—]
--022-16B00  (VIPA 022-1BB00, DO 2xDC 24V 0.54) : Terminals [-]
- 022-1BB20  (VIPA 022-1BB20, DO 2xDC 24V 24) : Terminals [-]
022-1BBS0 (VIPA 022-1BBS0, DO 2xDC 24V 0.5A NPN) : Terminals [-]
-+ 022-1BB70 (VIPA 022-1BB70, DO 2xDC 24V 0.5A ETS) - Terminals [-]
~-022-1BB80 (VIPA 0Z2-18B50, DO 2xDC 24V 0.5A PWH) : Terminals [—]
- 022-1BD00  (VIPA 022-1BD00, DO 4xDC 24V 0.54) : Terminals [-]
--022-1BD20  (VIPA 022-1BD20, DO 4xDC 24V 24) : Terminals [-]
--022-1BD50  (VIPA 022-1BD50, DO 4xDC 24V 0.5A NPN) : Terminals [-]
- 022-1BD70 (VIPA 022-1BD70, DO 4xDC 24V 0.54 ETS) : Terminals [-]
22-1BF00  (VIPA 022-1BF00, DO 8xDC 24V 0.5A) - Terminals [-]
-+ 022-1BF50  (VIPA 022-1BFS0, DO &xDC 24V 0.5A NPN) : Terminals [-]
--022-1DF00  (VIPA 022-1DF00, DO 8xDC 24V 0 54 Diagnose) : Terminals []
022-1HB10 (VIPA 022-1HEA0, DO ZxRelay) : Terminals []
-+ 022-1HD10 (VIPA 022-1HD10, DO 4xRelay) - Terminals [-]
=]+ 5K 031 - Analog Input Modules -~ 030 : Terminals [—]
-031-1BB10 (VIPA 031-1BB10, Al 2x12Bit 0...20mA, isclated) - 031 : Terminals []
- 031-1BB30  (VIPA 031-1BB30, Al 2x12Bit 0...10V) - 032 : Terminals []
--031-16640 (VIPA 031-1BB40, Al 2x12B1t 0(4)...20mA) - 033 : Terminals []
--031-1BBE0 (VIPA 031-1BB&0, Al 2x12Bit £...20mA 2 wire) 034 : Terminals []
031-1BBT0 (VIPA 031-1BBTO, Al 2x12Bit +-10V) 035 : Terminals []
--031-1BB80  (VIPA 031-1BB90, Al 2x16Bit TC) - 038 : Terminals []
--031-1BD30 (MIPA 031-1B030, Al 4x12Bit 010V} -+ 037 : Terminals [—]
--031-1BD40 (VIPA 031-1BD40, Al 4x12Bit 0{4).. 20mA) 038 : Terminals []
-+ 031-1BD70 (VIPA 031-1BD70, Al 4x12Bit +-10V) - 039 : Terminals []
~-031-1BD80 (MIPA 031-1B080, Al 4x16Bit RARTD) : Terminals [—]
31-1BFE0  (VIPA 031-1BFB0, Al &x12Bit 0(4). 20ma) : Terminals []
- 031-1BF74  (VIPA 031-1BF74, Al 8x12Bit 0..10V) - 042 : Terminals []
- 031-1CA20  (VIPA 031-1CAZ0, Al 11681t DMS) - 043 : Terminals []
--031-1CB30  (VIPA 031-1CB30, Al 2x16Bit 0...10V) 044 : Terminals []
031-1CB40  (VIPA 031-1CB40, Al 2x16B# 0(4).. 20ma) 045 : Terminals [-]

2. Add Slot multi-axis module

To add a Slot multi-axis module, first select an axis position in the right list box. Then select the module

in the left list box. Click a¢d— | To delete an added module, select the module, and click =—Delete

EtherCAT Slave Station Configuration Modules | Process Parameter | Init Commands | Channel Parameter Information I EtherCAT 10 Mapping ] Information ]

- Selectable Modules [ Slots
[=-5M 031 - Input Modules _
Lo CEp - axis  (csp)

After adding modules, users need to configure an axis number for each module. In the right list box,
select the added module. Click Slot Properties to open the Properties interface. And configure the axis
number here.
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Slot Attribute X

MName: 001 : Axis 0

AxisNo |0 El:

OK Cancel

9.4.1.4.2 Process parameters

The Process Parameters tab displays all modules supported by the slave station device, as shown in the
figure. Check the desired PDO Mappings to automatically map the channel addresses of the checked
modules in the EtherCAT 10 Mapping tab. The process parameters of VIPA slave stations and Slot multi-
axis modules are automatically mapped by the 10 modules added in Modules, without the need for manual

configuration.

The process parameters shall be set according to the requirements of the device and field applications.
The actual connected slave station shall be of the same type and sequence as the AT configuration.

Otherwise, the EtherCAT protocol stack cannot operate normally.

B Add PDO parameter

(el
EtherCAT Slave Station Configuration Process Parameter ] Init Commands | EtherCAT |0 Mapping | Information I

Select input Select output
[ Hame Type ~ [ Hame Type ~

[~ 1B#1A00 1st transmit PDO Mapping(Excluded 16#1B01) [~ 16%1600 1st receive PDO Mapping(Excluded 16#1704)
Statusword UINT Controlword UINT
Position actual value DINT Target position DINT
Touch probe status. UINT Touch probe function UINT
Touch probe pos1 pos value DINT [+ 16%1701 258th receive PDO Mapping
Touch probe pos? pos value DINT Controlword UINT
Error code UINT Target position DINT
Digital inputs UDINT Touch probe function UINT

[+ 16#1B01 258th transmit PDO Mapping Physical outputs UDINT
Error code UMNT [T 16%1702 255th receive PDO Mapping(Excluded 16¥1701)
Statusword UMNT Controlword UINT
Position actual value DINT Target position DINT
Torgue actual value INT Target velocity DINT
Foliowing error actual value DINT Target torque INT
Touch probe status UMNT Modes of operation SINT
Touch probe pos1 pos value DINT Touch probe function UINT
Touch probe pos2 pos value DINT Max profile velocity UDINT
Digital inputs UDINT [T 16%1703 260th receive PDO Mapping(Excluded 16¥1701)

[T 16#1B02 259th transmit PDO Mapping(Excluded 16¥1B01) Controlword UINT
Error code UNT o Target position DINT “
XS " e Tt 2ol it e
< > < >

Users can add system PDO parameters or custom PDO parameters for input/output process
parameters. Right-click the PDO parameter. Select the Add command. The PDO Parameters dialog
box is displayed, as shown in the figure. Users can enter custom PDO parameter information, or select

a parameter in the list box to add the parameter.

Only one PDO parameter with the same name under all input/output process parameters can take

effect. To add the parameter, please note the following two points:

o  The same PDO parameter cannot be added to the same process parameter repeatedly.
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o If the PDO parameter has been added to other process parameters and is checked to take effect,
the parameter cannot be added repeatedly.

Add Pdo Entry >
Name: Eﬁ_CHI_l
Index: |I:|I:|I:|1 Sub Index: |Ell
Data Type: [BYTE ~| it Lentgh: |E=
Count: |1 :I
16#2002:01 - Sysmac Error Status ”

16#4000:00 - Statuswordl

16#4001:00 - Sub Error Code

16#4015:00 - Velocity Demand Value

16#4016:00 - Motor Velocity Demand Value
16#4017:00 - Motor Velocity Demand Value After Fil...
16#4018:00 - Position Demand Value After Filtering
16#4019:00 - Following Error Actual Internal Value
16#4014:00 - Motor Control Effort

16#401B:00 - Motor Velocity Actual Value
16#401C:00 - Speed Limit Value

16#4010:00 - Fully-closed Following Error
16#401E:00 - Hybrid Following Error

16#401F:00 - Velocity Demand Value After Filtering
16#4020:00 - Reference Position for CSP
16#603F:00 - Error code

oK Cancel

B Insert PDO parameter

Users can insert a new parameter in front of a PDO parameter. The PDO Parameters dialog box is
displayed, as shown in the figure above. Select a parameter to add.

Only one PDO parameter with the same name under all input/output process parameters can take
effect. To add the parameter, please note the following two points:

o The same PDO parameter cannot be added to the same process parameter repeatedly.

o If the PDO parameter has been added to other process parameters and is checked to take effect,
the parameter cannot be added repeatedly.
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E6_CHL 1
[+ 16#1801 258th transmit PDO Mapping
Error code
Statusword
Position actual value
Torgue actual value

Following error actual value

Edit

Insert
Delete
Move Up
Move Down

RYTF

B Parameters for PDO type multi-axis modules
For the process parameters for PDO type multi-axis modules, the corresponding axis numbers need to
be specified. In the Process Parameter Configuration interface, by switching the interface, the process
parameters of different axes can be configured separately.
L XEGO01G10041X.ECR010-1) .
EtherCAT Slave Station Configuration Process Parameter Ilnil Commands | Channel Parameter Informahon} EtherCAT IO Mappmﬂ Information
Multi Axis PDO Change # - [¥ Enabled Corresponding Axis Number o :
Select input SEIECT OUTPUT
Name Type [ name Type
[¢ 16#1A00 Device Input1(Mandatory) [v 16#1600 Device Outputi(Mandatory)
CH1: Encoder Counter Status UINT CH1: Encoder Counter Operation Command UINT
CH1: Encoder Present Position DINT
CH1: Digital Inputs: UDINT
[¢ 16#1AB0 Device Diag(Mandatory)
Field Power Status UINT

o Switching of multi-axis process parameters: In the Process Parameter Configuration interface,
select different axes. Switch to the corresponding axes to configure the process parameters.

o  Axis number: The process parameter is associated with the specified axis number, which can be

set by clicking the up and down buttons.

o Enable: Enables all process parameters for the axis by default. When unchecked, the process

parameters for the axis are disabled.

94143

Initialization command

The initialization command is sent to the slave station when the system starts to initialize the slave station.
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(T
EtherCAT Slave Station Configuration I Process Parameter Init Commands I EtherCAT 10 Mapping I Information
Transition ‘ Protocol | Index | Data Comment

<PS> CoE 0x1A00:00 0x00 clear pdo 0x1A00 entries
<PS» CoE 0¢1400:01 020000108 download pdo 0x1A00 entry
<PS= CoE Ox1A00:02 0x20010110 download pdo 0x1400 entry
<PSs CoE 0x1400:03 020020120 download pdo 0x1A00 entry
<PS> CoE 0x1400:00 0x03 download pdo 0x1A00 entry count
<PSs CoE 0x1600:00 0x00 clear pdo 0x1600 entries
<PS= CoE 0x1600:01 0x21000108 download pdo 0x1800 entry
<PS> CoE 0x1600:02 0x21010110 download pdo 0x1600 entry
<PS= CoE 0x1600:03 0x21020120 download pdo 0x1600 entry
<PS> CoE 0x1600:00 0x03 download pdo 0x1600 entry count

List of Parameter Items for Initialization Command

Parameter|Description

The conversion commands can be:

| -> P: From Initialization to Pre-run mode
P->S: From Pre-run to Safe running mode
Convert  |S->P: From Safe running to Pre-run mode
S -> O: From Safe running to Run mode
O->S: From Run to Safe running mode

If converted to <PS>, the conversion command is fixed and cannot be modified or deleted.
Protocol |CANopen over EtherCAT (CoE) protocol
Index Index of object

Value Data values downloaded to objects

Description|Description of the initialization command sent to the slave station

You can add an Initialization Command by right-clicking the Add menu item.

After selecting the parameters, check the Convert command and set the index and parameter values. The
specific setting rules are different for each slave station. Please refer to the relevant instructions of each
slave station.
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Add CoE Init Command X
— Transiion
v P=5S =P
[v P> [ s= Sub-Index [dec]: ID Cancel |
[T s=0 [T o=s
I_ Fixed I_ CompleteAccess
Data [hex]: I Bit Len: IUs&r Defini + I
Comment: I
I Index | Name | Type | Access | Data -~
X 1000 Device type Unsigned32 ro 0x0
X1001 Error register Unsigneds ro 0x0
X1008 Device name Vigible String ro 0x0
HX1009 Hardware version Visible String ro 0x0
HX100A Software version Visible String ro 0x0
HX1018 Identity Unsigneds ro 0x0
1 Wendor I Unsigned32 ro 0x0
2 Product code Unsigned32 ro 0x0
3 Revizion Unzigned32 ro 0x0
4 Serial number Unzigned32 ro 0x0
HX1600 RxPDO Unsignedd ro 0x0
1 Sublndex 001 Unzigned32 e Ox7TAIG2ZE
2 Sublndex 002 Unsigned3z2 rw 0xSEBE0S
3 Subindex 003 Unsigned32 rw 0x13154ED W
< >
94.1.4.4 Channel parameter information

The Channel Parameter Information displays all channel data of the module, and relevant channel
parameters need to be configured on this page. The configurable channel parameters are related to the
module type. Please configure according to the actual configuration module.
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EtherCAT Slave Station Configuration | Process Parameter | Init Commands Channel Parameter Information | EtherCAT 10 Mapping | Information

-Fhannrel basic p I'

Channel Number Channel Name Index Channel Description

CH1 config data

CH2 config data

|Parameters of channel Channel1Setting i

MNumber Parameter name Parameter value Data Type Default value Maximum Minimum
1 Channell Encoder Type AlBd i USINT AlBd
2 Channell Fiter Type 0.4us & USINT O.4us
) Digital Input1 Fiter Type ms 7 USINT ms
4 Digital Input2 Filter Type ims 5 USINT ims
5 Digital Input3 Fitter Type 1ms & USINT 1ms

-

9.4.1.45 EtherCAT 10 mapping

This tab displays the mapping relationship between the selected Process Parameters and areas | and O.
If the configuration of Process Parameters is changed, the EtherCAT 10 mapping will be redistributed.

EtherCAT Slave Station Configuration | Process Parameter | Init Commands | Channel Parameter Information  EtherCAT 10 Mapping | Information
‘Channel Number Channel Name Channel Type Bytes ‘Channel Address ‘Channel Description

1 E1001_IN_1 UINT 2 SRINO CH1: Encoder Counter Status.
2 E1001_IN_2 DINT 4 %ID4 CH1: Encoder Present Position
3 E1001_IN_2 UDINT 4 %ID8 CH1: Digital Inputs.
4 E1001_IN_4 UINT 2 M2 CH2: Encoder Counter Status
5 E1001_N_5 DINT 4 %ID16 CH2: Encoder Present Position
6 E1001_N_6 UDINT 4 %ID20 CH2: Digital Inputs
7 E1001_IN_7 UINT 2 624 Field Power Status
8 E1001_OUT_2 UINT 2z %AW ‘CH1: Encoder Counter Operatione Command
9 E1001_0OUT_9 UINT 2z RAW2 ‘CHZ: Enceder Counter Operatione Command

9.4.1.4.6 Module information

The Information tab displays the device name, device model, manufacturer, and other information.
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9.4.1.5 Modify module name

94151 Introduction

After adding the module, users can modify the module by the Rename command in the right-click menu or
by the Alias parameter in the Module Properties page.

9.4.15.2 Requirement

The module has been added

9.4.1.53 Steps

Rename via the right-click menu:
(1) Under the Hardware Configuration node, right-click the module model.
(2) In the right-click menu, click the Rename command. The Rename dialog box is displayed.
(3) Enter the new name
The naming rules are the same as the variable definition rules. See Variable Names.
(4) Click OK to complete the modification of the module name.
Rename via the Module Properties page (Currently only supports renaming DP master/slave stations):

(1) Under the Hardware Configuration node, double-click the module model. The Module Properties
page is displayed.

(2) On the Device Configuration page, double-click the module name of the Alias parameter. The
cursor shows an editable state.

(3) Enter the new name. Press Enter to complete the modification of the module name.

9416 Delete module

Users can delete it via:

B Hardware Configuration: Right-click the LX module node. Select Delete to delete the selected module.

9417 Insert module

94.1.7.1 Introduction

Insert a new module in front of the currently selected IO module.
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9.4.1.7.2 Requirement

The compilation passed.

9.4.1.7.3 Steps

Users can insert the module via:

B Graphical Configuration Editing Area: Drag the module from the DEVICE LIBRARY to the graphic
configuration editing area, release the mouse, and the module will be inserted in front of the selected
module;

B Project Management Tree: Right-click the module. Select Insert Slave Station, module will be inserted
in front of the selected module.

9.4.2 Configuring DeviceNet Master Station

9421 Introduction

LX-CMO0O06 is a master module of DeviceNet protocol, which communicates with instruments or sensors in
the field through CAN interface for data operation.

The module acts upwards as an EtherCAT slave station and downwards as a DeviceNet master station.
When configured, the module is added under the EtherCAT node or coupler node.

94.2.2 Requirement

The compilation passed.

9.4.2.3 Steps

To configure a DeviceNet master station, follow the steps below:

(1) Right-click the EtherCAT node or coupler node LX-IM0O1. Select the Add command. The Add
dialog box is displayed.
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Em Hardware Configuration
E‘""ED L3 _CUS10(L¥-CUS10}
------ EtherNet1 (ETHERMET)
- EtherNet2{ETHERNET)
- COM_1(COM)
=[] EtherCAT Master
o D] L3_IMO01 (1001:L¢-IM001)
=1 Global Variable
@ AxizParaGroup
- @ GV _Group
- [2] MetVarDiagGroup
[ Table
- [2] TaskDiagGroup
------ & Network Variable
------ Data Type
=[] Monitor List
.[Z] Group
------ @‘@ Interrupt Configuration
------ [+ Online Trace

(2) Select the LX-CM006 module. Click Add.

Open

Rename
Delete

Add
Insert Slave Station

Parameter Adjustment

Cut

Copy
Paste

Import Export

Add slave station

X

F- Al

H-- Safety Module
- AQ

-0l

- DO

H-FCI

o e IO ey IO e IO e O

Batch Add |

Vendor Name: AllVendor - I
[ HOLL -
B HollySys
L:_| CH

----- LK-CM001(2-Channel RS232 Serial Port Communications Module)(0=00
----- LX-CM002{2-Channel RS232 Serial Port DBS Communications Module )il
----- LX-CM003(2-Channel RS485 Serial Port Communications Module)(0=00
----- LX-CM004(2-Channel RS485 Serial Port DBS Communications Module )il
----- LX-CM005(DeviceNet Slave Communications Module)j(0x00000001)

----- LX-CM006(DeviceNet Master Communications Module }(0x00000001}
----- LK-CMO20({EtherCAT Slave Communication Module, Primary j(0x000000
----- LX-CM0O20{EtherCAT Slave Communication Module, Secondany(0=0000

Add Close

(3) The LX-IM001 node displays the modules and the DeviceNet master station.
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Em Hardware Configuration

= B] LX_CUS10(LX-CUS10)
- EtherMet1(ETHERNET)
- EtherMet2(ETHERNET)
- COM_1(COM})
=[] EtherCAT Master

m L CMO06(1002: - cr.mua;
------- IT.I Deyicehet

(4) Double-click the DeviceNet_Master node to configure the master station parameters.

DeviceMet Master Station Configuration lDE'u'iI:ENEt I'D mapping | Information

Config

MAC ID: |‘5~3 :l
Baudrate: | 123K j
I0-Cycle Time{ms): 100 EI

Watchdog Time: - 3

DeviceNet_Master configuration parameters

Parameter Default o
Parameter Value Value Description
MAC ID 0~63 1 Each master s.tatlon is asglgneq a unique ID. That is, the ID shall not be
duplicated during the configuration
Configure baud rate based on end-to-end network distance
Baud Rate 125 K, 250 K, 125 K The baud rate is 125 Kbp/s for 500 m
500 K The baud rate is 250 Kbp/s for 250 m
The baud rate is 1500 Kbp/s for 100 m
I10-cycle Time 1~65535 100
(ms)
Watchdog time [0~ 100000 0 Not used, no configuration required

B DeviceNet /O mapping
The DeviceNet /O Mapping tab is shown in the figure below.
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DevicelNet Master Station Configuration  DeviceNet IO mapping |Inf0rmati0n|

Channel Number | Channel Name | Channel Type | Channel Address Channel Description

1 Error_8 USINT “elB4

2 DiagFlag_8 USINT %IBS

9.4.3 Configuring DeviceNet Slave Station

9.4.31 Introduction

LX-CMOO05 is a slave module of DeviceNet protocol, which communicates with instruments or sensors in
the field through CAN interface for data operation.

The module acts upwards as an EtherCAT slave station and downwards as a DeviceNet slave station.
When configured, the module is added under the EtherCAT node or coupler node.

9.4.3.2 Steps

To add a DeviceNet slave station, follow the steps below:

(1) Right-click the EtherCAT node or coupler node LX-IM0O1. Select the Add command. The Add
dialog box is displayed.
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Em Hardware Configuration

E‘""ED L3 _CUS10(L¥-CUS10}
------ EtherNet1 (ETHERMET)
...... EtherNet2(ETHERMET)
...... COM_1{COM)
B EtherCAT Master
ISR L IM001(1001:LX-IM001)
=B Global Variable Open
: @ AxizParaGroup
-3 GV_Group Rename
- [2] MetVarDiagGroup
2 Table Delete
- [2] TaskDiagGroup
------ & Network Variable Add
------ Data Type Insert Slave Station
=[] Monitor List
[ Groupt Parameter Adjustment
------ @‘@ Interrupt Configuration
------ [+ Online Trace Cut
Copy
Paste ?
Import Export >

(2) Select the LX-CM005 module. Click Add. The module is displayed under the LX-IM0O1 node.

Add slave station X

Vendor Name: AllVendor - I

- Delta Electronics, Inc. s
- JIYUAN

- Festo AG & Co. KG

--HOLLi

- HollySys

----- LK-CM001(2-Channel RS232 Serial Port Communications Module)(0=00
----- LX-CM002{2-Channel RS232 Serial Port DBS Communications Module )il
----- LX-CM003(2-Channel RS485 Serial Port Communications Module)(0=00
----- LX-CM004(2-Channel RS485 Serial Port DBS Communications Module)i
8 LX-CMO05(DeviceMet Slave Communications Module)(0x00000001)

----- LX-CM006(DeviceNet Master Communications Module }(0x00000001)
----- LK-CMO20({EtherCAT Slave Communication Module, Primary j(0x000000
----- LX-CM0O20{EtherCAT Slave Communication Module, Secondany(0=0000

- Al

[+ Safety Module
[+ A0

Batch Add | Add Close

(3) The LX-IM001 node displays the modules and the DeviceNet slave station.
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EB] Hardware Configuration
= m L¥_CUS10{LX-CUS10)
e EtherMet1 (ETHERMET}
------ EtherMet2 (ETHERMNET}
...... COM_1{COM})
=[] EtherCAT Master
= H_.l L IMO001 (1001 :LX-IM001 )

=- L:H LX_CHMO0S(1002: LX-CM005)
------- m Devicehet Sla'.fe 1(DeviceNet Slave)

(4) Double-click the added DeviceNet_Slave module tree node. The configuration interface is
displayed.

- == (1 _C ]

DeviceMet Slave Station Configuration l DeviceMet /O mapping | Information

Config
MAC ID: | 0 :l
Baudrate: | 125K j

o  DeviceNet configuration parameters

DeviceNet_Slave configuration parameters

Parameter Default s
Parameter Description
Value Value
MACID l0~63 0 Each slave station is assigned a unique ID. That is, the ID shall not be
duplicated during the configuration
Configure baud rate based on end-to-end network distance
Baud Rate 125 K, 250 K, 125 K The baud rate is 125 Kbp/s for 500 m
500 K The baud rate is 250 Kbp/s for 250 m
The baud rate is 1500 Kbp/s for 100 m

o DeviceNet I/O mapping

The 1/0 data of the slave station is displayed in this tab, including input/output data, polling
information, bit strobe information, status change information, and cycle information. Among them,
the information in red (bit strobe information, status change information and cycle information) is
not enabled by default. You can check this information and enable it from the right-click menu.
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DeviceMet Slave Station Configuration DeviceNet /O mapping | Information
Channel Name Channel Type
MacState_8
DiagFlag_8
4 DNL8_2 USINT %IB7
5 DNLB 3 USINT %IB3
[ DONLB 4 USINT %IBY
7 DNL8 5 USINT %IB10
8 DNLB 6 USINT %IB11
] DONLB 7 USINT %IB12
10 DNL8 8 USINT %813
-
1 DONO_8 1 USINT %0B0
12 DNO_8 2 USINT %01
13 DNO_B 3 USINT %OB2
14 DNO_B_4 USINT %0B3
15 DNO_8 5 USINT %04
16 DNO_B & USINT %OB5
17 DONO_8 7 USINT %0B56
18 DNO_8 8 USINT %0B7
B
g
19 DNO_B_9 USINT % QB8
20 DNO_8 10 USINT %069
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Chapter 10 PLC Programming

10.1 Data

Data is the operand of control and operation in industrial systems and is stored in the internal memory of
the CPU module.

10.1.1 Data Meaning

Programmable controllers are used to control production processes or equipment. Their control
requirements shall be realized by means of a program. The fundamental element of a program is an
instruction, which consists of operators and operands. The operands are divided into two categories. One
is the actual data from the I1/O module, such as the ON or OFF of the travel switch, the temperature level
and the flow rate, etc.; And the other is derived from the operation results or intermediate results of the
internal function modules and programs.

The external representation of data is the variable name. For example, the variable name of a travel
switch is SW1. When the travel switch is turned on, SW1 = ON (or 1 or TRUE); And when it is turned off,
SW1 = OFF (or 0 or FALSE). The internal storage of data takes the form of a change in the state of a bit,
byte or word in the memory of the CPU module.

For example, when the travel switch is turned on, the corresponding memory bit is 1; And when it is turned
off, the corresponding memory bit is 0. When the travel switches SW1 and SW2 are turned on, their status
is sent to the memory of the CPU module through the DI module. For example, bit 0 = 1 and bit 1 = 1 of
the 1321 byte in the input area; Then it is operated through the logic ladder diagram (LD), whose result
LA1 is stored in the memory of the CPU module. For example, bit 0 = 1 of the Q321 byte in the output
area; Finally, it is output through the DO module, which makes the light LA1 light up.
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SWl1

-
S

SW2 DI
—pi 132100 ]a]0[0]0]0]1]1
! Module [0jofojofofofa]s]1] 55 1o 1

Lt Internal Memory I_l |_| I_( )_|
DO
.4— Module M——{Q321(0 [0 nfofofo]ofo|1]

CPU Module

10.1.2 Data Storage Area

Data is stored in the memory of the PLC's CPU module, which is divided into a program area, which is
used to store the program, and a data area, which is used to store the data.

The data area in the memory is used to store the data, which is divided into:
Input area (1)

Output area (Q)

Intermediate area (M)

Special register area (S)

Random area (N)

Protection area (R)

Right-click the root node of Project Management. Select the Properties command. In the pop-up Project
Properties dialog box, click the area circled in red to view the size limitations of the various areas that can
be used in the project. Let's take the LX project as an example for illustration.
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Project Property >

Project Name: |ceshi oK
Target Configuration: |\_{3_2_2A1 i \il Cancel
Code Area Size: 6291456 Bytes M Area: 8388508 Bytes
Data Area Size: 17813504  Bytes | Area: 262144 Bytes
CPU Type: Im QArea:  [282144 Bytes
Max Number of POL: 312 S Area: 2097152 Bytes

R Area: 512000 Bytes

N Area: 6201456 Bytes

The main functions of each area are as follows:

(1)

Input area (1)

At the beginning of each scan cycle, the CPU samples the input points and stores the sample
values in the input area of the internal memory. The input area can be accessed by bit, byte, word,
or double word.

Output area (Q)

At the end of each scan cycle, the CPU transfers data from the output area of the internal memory
to the physical output point. The output area can be accessed by bit (BIT), byte (BYTE), word
(WORD), or double word (DWORD).

Intermediate area (M)

The intermediate area is used to store intermediate results, operating status, or other control
information of the program. The intermediate area can be accessed by bit (BIT), byte (BYTE), word
(WORD), or double word (DWORD).

Data area with LX power failure protection

Power Failure Protection Area|LX-CU500
Area M |%MB0~%MB4095

Random area (N)
The random area is used to store user-defined variables with unspecified addresses.

The N storage area also belongs to the intermediate register area of the PLC, which is used to
store and manage the data and status generated by the intermediate process. Unlike the M storage
area, the N storage area can only be accessed and called through variables.
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The variable addresses in the N storage area are automatically assigned by the system and cannot
be specified by users. The variable data types in the N area are not only bit, byte, word, and double
word, but also REAL, TIME, INT and many other data types. Also, in addition to data variables,
defined functional block variables are stored in the N storage area.

The N storage area is readable and writable, and can be entered and forced. However, the data in
the N storage area cannot be power-failure protected.

Protection area (R)

The Protection Area stores the power-failure protection variables. If the data or variables are
defined as hold type (the power-failure protection value is TRUE), the system automatically saves
the data when the CPU module is power-failed, and then automatically restores the data when the
power is restored.

This area is called in the same way as the N area. That means it is also accessed through variables,
and cannot be specified with an address.

The variables in R storage area are readable and writable and can be entered and forced.

When a variable is defined, if the hold function is not selected, the variable is stored in the N area;
And if the hold function is selected, the variable is stored in the R area with a power failure
protection function.

10.1.3 Data Storage Format

The data storage format is divided into 4 types: byte, word, double word, and bit. Let's take the
intermediate area (M) as an example to describe the data storage format.

(1)

Byte data

The storage format of byte data is shown in the figure below.

KB  Gecd
Bit 7 Bit 0

#NEB100 YelWB100

Where MSB indicates the highest bit (bit 7) of the data, and LSB indicates the lowest bit (bit 0) of
the data.

% indicates the address, M indicates the memory identifier, and B indicates the byte data, which
occupies 8 bits.

Word data

The storage format of word data is shown in the figure below.
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LSE LB
Bit15 Bit O

SAW100 | %MBL01 | %MB100
%MW102 | %MB103 | %MB102

Where MSB indicates the highest bit (bit 15) of the data, and LSB indicates the lowest bit (bit 0) of
the data.

% indicates the address, M indicates the memory identifier, and W indicates the word data, which
occupies 16 bits.

(3) Dword data

The storage format of dword data is shown in the figure below.

LB L5B
Bit 31 Bit 0

eMD100 | %MB103 | %MB102 | %MB101 | %MB100
%oMD104 | %MBL07 | %MB106 | %MBI105 | %MB104

Where MSB indicates the highest bit (bit 31) of the data, and LSB indicates the lowest bit (bit 0) of
the data.

% indicates the address, M indicates the memory identifier, and D indicates the double-word data,
which occupies 32 bits.

(4)  Bitdata

The storage format of bit data is shown in the figure below.

%MIEL0 Bit0

% M¥17 Bit7

% indicates the address, M indicates the memory identifier, and X indicates a single bit, which
occupies 1 bit.

10.2 Data Type

Under the Data Types node, the system-defined data types and custom data types are displayed. The
data types are managed in a tree diagram, and custom data types can be added.
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E----{gj ceshi

,% Task Configuration
&8 Program Block
[} Function Block
(8 Function

=B Global Variable

------ @ GV_Group

m Hardware Configuration

------ @ AxigParaGroup

10.2.1

M
=
5]
=)
=]

...... @

Table

ActiveBufLIB]

DPSlaveStdDiagStructType[LIB]

EIP_ldentity_Drata[LIB]
EméxizParalD[LIE]
EmAxisType[LIB]
EmCmdType[LIB]
GEN_MODE[LIB]

IpinfofLIB]
LXCycleComBytezsNum_e[LIB]
LXModbusComBuf_t[LIB]
LXSerialComBuf_t[LIB]
MCW_BUFFER_MODE[LIB]
MCW_DIRECTION]LIB]
WMCW_EM_ERROR_LISTILIB]
MCW_LIB_USED_ENUMILIB]
MFaukLvIBuflLIB]
SFCActionStructType[LIB]
SFCStepStructType|LIB]
StatusBuflLIB]

------ @.@ Interrupt Configuration
------ M Online Trace

Standard Data Types

The software supports the standard data types shown in the table below, in addition to real, time, array,
pointer, long real, and string.

Description Table of Data Types

Type [Type Name Lower Limit of Data Upper Limit of Data Number of Storage Bits
BOOL |Bool 1 1 bit

BYTE |Byte 255 8 bit

WORD |Word 65,535 16 bit

DWORD|Double word 4,294,967,295 32 bit

SINT  [Short integer - 128 127 8 bit

USINT |Unsigned short integer 255 8 bit

INT Integer -32,768 32,767 16 bit
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UINT |Unsigned integer 0 65,535 16 bit
DINT _ [32-bit integer 12, 147,483,648 2. 147,483,647 32 bit
UDINT |32-bit unsigned integer|0 4294967295 32 bit

3.402823466E+38 1. 175494351E-38 .
REAL [Real 1. 175494351E-38 3.402823466E+38 32 bit

- 1.79769313486231586+308]-2.22507385850720146-308|
LREAL lLong real 2.22507385650720146-308 |1.7976931348623158 e+308] - D

10.2.1.1 Bool (BOOL) data

BOOL data is a logical quantity, occupying 1 bit of memory, with status 0 or 1, and TRUE or FALSE.

10.2.1.2 Integer (INT) data

Integer data can be divided into BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, and UDINT.

Integer data is characterized by the absence of decimal places.

B Rule for identifying integer constants
The sequence in which integer constants are recognized in AutoThink is as follows:
BYTE (0 - 255) -> SINT (-128 - 127) -> USINT (0 - 255) -> WORD (0 - 65535) -> INT (-32768 - 32767)
-> UINT (0 - 65535) -> DWORD (0 - 4294967295) -> DINT (-2147483648 - 2147483647) -> UDINT (0
- 4294967295)
That is, positive numbers are preferentially recognized as unsigned data, as illustrated more graphically
in the figure below.
DINT INT  SINT BYTE YORD DWORD
~ 7 ~— b & e "
| | 1 I I | | | 1 I
-2147483642 -32768 YOy 32767 65535 2147483647 4204067295
-128 127
255
B Type priority
The type priority of integer data in AutoThink is as follows, from lowest to highest:
SINT (4) -> BYTE (5) -> USINT (6) -> INT (7) - > WORD (8) -> UINT (9) -> DINT (11) -> DWORD (12)
-> UDINT (13)
B Rules for type escalation

The information may be lost when a type with a larger range is converted to one with a smaller range.

It is not recommended to use signed and unsigned numbers at the same time for operations, which
cannot achieve the expected results in some cases.
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- @)

e When converting from a larger type to a smaller type, information may be lost.
e Itis not recommended to perform operations using both signed and unsigned numbers
simultaneously, as this can sometimes lead to unexpected results.

- @)

e Users shall note the following points during configuration:

e Positive integer constants in AutoThink are recognized as unsigned data. The unsigned type has a
higher priority.

e Do not use signed and unsigned numbers together in a basic operation unless the result is as

expected.
e For basic instructions with multiple inputs, the inputs shall not all be constants unless the result is as

expected.
e For basic operations where the result may be negative, it is preferred to use an INT variable if a 16-bit
integer is used as input, or a DINT variable if a 32-bit integer is used as input.

10.2.1.3 Real (REAL) data

Real data is characterized by the presence of decimal places. That means it can be expressed in both
integer and decimal form, as well as in exponential form. Data expressed as REAL.

Example: R1:REAL := 23.34, R2:REAL := 1.64e+009.

- @)

e When there is real data involved in the operation, the values 1#INF and 1#QNANO sometimes appear
with the following meanings:

e 1#INF indicates an infinite number, which is divided into positive and negative infinity. It is obtained by
dividing a finite number that is not 0 by 0, or exceeds the upper and lower limits of the real data. No error
is reported for real division by zero. .

e 1#QNANO indicates not a number. It is caused by some meaningless operations.

10.2.1.4 Time (TIME) data

Time data is used to define time (TIME), time of day (TOD), date (DATE), and date and time (DT).
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No. ‘ Wariable Name | Address | ariable Description Wariable Type ‘ Initial Value Power Fail Safeguard |
o001 TimeVar1 time TIME ﬂ THOMS FALSE ﬂ
nooz TimeWar2 date DATE ﬂ D#1970-01-01 FALSE ﬂ
ooo3 TimeWar3 Date and time oT ﬂ DT#1970-01-01-00:00:00 FALSE ﬂ
0004 TimeWar4 time moment TOD ﬂ TOD#H00:00:00 FALSE ﬂ
®  Time (TIME)

The identifier for the time data is TIME, which is used to define the operation time. There are 4 formats
for defining time: TIME#, time#, T#, and t#, with the format character # followed by the time data, in
order of hour, minute, second, and millisecond. As shown in TimeVar1 in the figure.

Example:

Correct definition:

TIME1 := T#14ms;

TIME1 := T#100S12ms; (*The highest bit is allowed to exceed its data upper limit*)
TIME1 := t#13d12h34m15s;

Incorrect definition:

TIME1 := t#5m68s; (*The lower bit exceeds the limit*)

TIME1 := 15ms; (*Lack of prompt T#*)

TIME1 := t#4ms13d; (*Entered in the wrong sequence®)

@The highest bit of the defined time is allowed to exceed its upper limit, while the lower bit is not

allowed to exceed its upper limit.

Date (DATE)

The identifier for the date is DATE, which is used to store the date. There are 4 formats for defining
date: D#, d#, DATE#, and date#, with the format character # followed by the date data, in order of year,
month, and day. As shown in TimeVar2 in the figure.

Date and time (DT)

The identifier for the date and time is DT, which is used to store the date and time. There are 4 formats
for defining date and time: DT#, di#, DATE_AND_TIME#, and date_and_time#, with the format
character # followed by the date and time data, in order of year, month, day, hour, minute, and second.
As shown in TimeVar3 in the figure.

Time of day (TOD)

The identifier for the time of day is TOD, which is used to store the time. There are 4 formats for defining
time of day: TOD#, tod#, TIME_OF_DAY#, and time of day#, with the format character # followed by
the time-of-day data, in order of hour, minute, and second. Where the second is a real number, that is,
the second can have decimals. As shown in TimeVar4 in the figure.

0,
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e The highest bit of the defined time is allowed to exceed its upper limit, while the lower bit is not
allowed to exceed its upper limit.
e The second of time defined is a real number, that is, the second can have decimals.

10.2.1.5 Array (ARRAY)

Sometimes it is necessary to have an ordered and integrated combination of data elements with the same
type for referencing. An array (ARRAY) serves this purpose.

We can define one- and two-dimensional arrays based on standard data types, and use these arrays to
combine data with the same type in an orderly manner. Each element within the array has a fixed number
(or index). For example, the numbers (or indexes) of the 4 elements within a 2 x 2 two-dimensional array
are 11, 12, 21, and 22, respectively.

For example, to assign an initial value to a one-dimensional array ARR1. The ARR1 array is indexed from
0 - 6, and the variable type is REAL, as shown in the figure below.

4l Main(PRG) ldx
No. ariable Name Address | Variable Description | ‘Variable Type | Inttial Value | Power Fail Safeguard | NetWork Public | Enable constant
o001 ARRAY(0.6] OF REAL ﬂ FALSE ﬂ Mot Public ﬂ ,_
B | adfew.ARR1 x
No. Variable Name | Address Variable Description Variable Type ‘ Inttial Value: | Power Fail Safeguard NetiWork Public ‘ Enable consi
ooo1 ARR1[0] REAL ] FALSE Not Public ’—
adfew | 0002 | ARR1[1] REAL 0 FALSE Mot Public [ ] r
0001 0003 ARR1[2] REAL ] FALSE Not Public r
0004 ARR1[3] REAL 0 FALSE Mot Public ’_
0o0s ARR1[4] REAL 0 FALSE Mot Public ’_
0008 ARR1[S] REAL ] FALSE Not Public ’—
ooo7 ARR1[6] REAL ] FALSE Not Public r

To assign values to the above array elements in the ST language editor, with the format ARR1[1]:= 10;. Or
to define another array variable ARR2 and to ensure that the array dimensions (indexes) and data types
are exactly the same as those of ARR1. In this case, the format that can be used is ARR1:= ARR2;.

B Define array

In the Variable Declaration dialog box, we can define one- and two-dimensional array variables. After
adding the variable, in the variable row, select the variable type unit. Click the drop-down arrow . In the
drop-down list of data types, select the ARRAY item. The Array definition dialog box is displayed, as
shown in the figure below.
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0K

Cancel

Add

Delete

Type | BooL |

The Dim column indicates the number of defined array dimensions, and our software supports multi-
dimensional arrays; The Start column indicates the starting index of the array; And the End column
indicates the ending index. In the Type drop-down menu, users can select the type of the array element.

than or equal to the End index value. Otherwise, the array cannot be defined.

) The default array index starts from 0. To define an array, the Start index value shall be smaller

Check the row where the array variable point is located in the variable table. Double-click the serial
number or select the Detail command in the right-click menu. The definition window of each sub-item
of the variable is displayed, including Variable Name, Variable Description, Variable Type, Initial Value,
Power Failure Protection, and other properties. In this window, users can modify the details of each
sub-item.

No. Variable Name | Address | Variable Description Variable Type | Initial Value Power Fail Safeguard ‘ NetWork Public Enable cor
ARR1 ARRAY0.6] OF REAL ¥ FALSE i | Hot Public i

B adfeWARR1

No. Variable Name Address Variable Description ariable Type Initial Value | Power Fail Safeguard
ooo1 ARR1[0] REAL o FALSE
adfe
ooz ARRI[1] REAL o FALSE
oocs 0oo3 ARR1[2] REAL o FALSE
ooo4 ARR1[3] REAL o FALSE
ooos ARR1[4] REAL o FALSE
ooos ARR1[5] REAL o FALSE
ooo7 ARR1[E] REAL o FALSE

B Reference array element

Array elements can be referenced in the program. For example, to reference the two-dimensional array
element ArrayVar[1,2]:

Itis Var1 := ArrayVar[ 1,2] (*Two-dimensional array element [1,2]*) in ST language
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10.2.1.6 Pointer

A pointer is a variable used to indicate a computer memory address. When defining a variable, select the
variable type as POINTER. The Set Pointer To Type dialog box is displayed. In the POINTER TO drop-
down list, select the pointer to type.

Set the pointer pointing type >

POINTER TO | BOOL

Here, the pointer supports the following two operations:

B P :=ADR(VAR1); (*P is a pointer variable, and VAR1 is an ordinary variable. Here, the address of VAR
is assigned to variable P*)

B VAR1:=VAL(P); (*P is a pointer variable, and VAR1 is an ordinary variable. Here, the value of variable
P is assigned to VAR1*)

Description:

B Values to odd addresses are not supported, such as p1:pointer to word, p1: = 12548637. The value to
p1, that is, the VAL operation, may cause the controller to reset.

B The address of a variable or functional block is stored in a pointer while the program is running.

B A pointer can point to any data type or functional block, and can even be used for custom types. The
address operator ADR functions to assign the address of a variable or functional block to a pointer.

B The value operator VAL functions to value the memory pointed to by the pointer.
° @The pointer is counted in bytes. It can be counted as in C_Compiler by using the statement p =

p + SIZEOF (the variable pointed to by p).

10.2.1.7 Long real (LREAL) data

The negative LREAL values range from -1.7976931348623158e+308 to -2.2250738585072014e-308, and
the positive values range from 2.2250738585072014e-308 to 1.7976931348623158e+308.

10.2.1.8 String (STRING) data

B  String variables

String variables can contain any string of characters. The length of the variable when declared
determines how much storage space is reserved for the variable.

When selecting the data type of the variable as STRING, users need to set the length of the string data,
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as shown in the figure below.

Set String Type Length >

String Capacity: 80
Cancel

The length range of a string variable is 1 - 1000, which means that users can enter 1 - 1000 characters,
each of which occupies one byte (8 bit) of the address space. If it is not specified, the system defaults
to a length of 80 characters.

When setting the initial value of a string variable, users need to add English single quotes at the
beginning and end of the content, such as 'this is a string'.

B  String constants

The length range of a string constant is 1 - 1000 characters, enclosed in single quotes. Users can also
insert spaces and special characters, which are defined as follows:

Special Character Definitions

Input String|Meaning

$R Enter

$L or $N Line feed

$T Horizontal tab
$’ Single quote
$$ $ symbol

$P Form feed

10.2.2 Custom Data Types

The custom data types supported by AutoThink software are divided into structure (STRUCT),
enumeration (ENUM), and union (UNION).

B  Structure (STRUCT)

Sometimes it is necessary to have an integrated combination of data with the different types for
referencing. A structure (STRUCT) serves this purpose. A structure consists of multiple members (or
components). Each member has a member name and a type, which can be different or the same. To
add a structure under the Data Type node, follow the steps below:

B Add type

Right-click the Data Type node. The tree structure is displayed as shown in the figure.
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HollySys

""" SA AddType
“18 DPS

""" IS ER Paste Type

------ Emi.
------ EméxisType[LIB]
------ EmCmdType[LIB]
------ GEN_KMODE[LIB]
------ “I3 IpinfolLIB]
B 1 s e e b o P
Add Type x
Data Type Name(N): || oK
Type Cancel
’7 (® Structure  { Enumeration " Union

In the Data type name (N) box, enter the name of the structure. In the Type item, select the data
type. Click OK to complete the addition of the structure.

Add member

Right-click in the structure window. Select the Add Member command to add a row in the defined
data table. The default structure member name is s*. Users can modify the structure's Member
Name, Member Description, Member Type, and Initial Value.

Name

Description Type Initial Walue:

51

BYTE hatl LU

Insert
Delete

Detail

Cut

Copy
Paste

Paste above

Paste below

If the Member Type is pointer, array, string, enumeration, structure, or functional block, users can
view the member variables in the detailed Menu.

The rules for member type configuration are as follows:

O

O

It shall not be configured directly or indirectly as its own structure type.

When a member type is configured as an array, the array element type shall not be configured
as its own structure type.

After a structure is declared as an instance, the members of the structure can be called by
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Instance name. Member name.
B Enumeration (ENUM)

The method of adding an enumeration variable is consistent with that of adding a structural variable,
except that the enumeration type is selected for the Type item.

Multiple enumerations can be defined in a project. The member names of enumerations shall be unique.
That is, no rename is allowed in the member names of different enumerations.

- @)

e The members of the enumeration can be referenced directly in the program without the need to

declare them in the variable area.
e The range of enumeration values is -32768 - 32767, and the upper limit of the number of enumeration

members is 65536.
H  Union (UNION)

Sometimes it is necessary to store several different types of variables into the same section of memory
units. For example, an INT variable, a BYTE variable, and a DWORD variable can be stored in the
memory unit starting at the same address, that is, from the same address 16#100.

B Copy data type
The created data types can be copied as follows:
o  Right-click the enumeration or structure data type. Select the Copy Type command.

o  Right-click the Data Type node. Select the Paste Type command to copy the data type. The default
name of the data type is NewType1.

10.2.2.1 Import data type

10.2.2.1.1 Introduction

The system provides an import function for user-defined structure types in the project. This meets the
needs of users who export structure types, edit them in third-party software, and then import them into the
project.

The import format is a .csv file, and the one-time import limit is 100.

10.2.2.1.2 Steps

To import structure types, follow the steps below:
(1) Click the Project menu.

(2) Select the Import Structure Type command.
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Import Sample Project Export POU(X)...
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View Calling Tree(F) Export Struct Type
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View >
Default Permission Settings

Project Permission Settings(P)...
Lib Auto-Update...

(3) The File window is displayed. The file type is limited to .csv. Users can select the file for importing.

(4) The structure types imported successfully are displayed in the Data Type node of the Project
Management Tree.
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|_:_|—_,y Data Type
...... 1% ActiveBuflLIB]

o

...... S EASE

o

------ ‘I3 DPSlaveStdDiagStructType[LIB]
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------ ‘I3 StatusBuf[LIB]

R s tSiruciure
10.2.2.2 Export data type
10.2.2.2.1 Introduction

The system provides an export function for user-defined structure types in the project. This meets the
needs of users who export structure types from the project in .csv file format.

The exported content is the elements of the first layer of the structure. For the complex type, no sub-
element export is performed. For the initial value format of the complex type, refer to the initial value
format of the variable export.

When structures are nested, the preconditioned .csv files shall be generated for all exported structures,
which describe the dependencies between the exported structures. These files contain only the current
exported type, and the unexported types are not shown in these files.

10.2.2.2.2 Steps

To export structure types, follow the steps below:
(1) Click the Project menu.
(2) Select the Export Structure Type command.
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Import Device Description File... Import Struct Type

View Calling Tree(F)

View Operation Log Import Union Type

View Cross Reference Table Export Union Type

View >
Default Permission Settings

Project Permission Settings(P)...
Lib Auto-Update...

The Structure Export dialog box is displayed. Check the structures that need to be exported. Click
Browse. The Select Path dialog box is displayed. After the folder is selected, the Export button is
enabled. Click Export to generate the structure export file under the directory selected by the user.
Each structure corresponds to a .csv file, with the name of the structure as the name of the file.
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Export Struct Type >

NO. ‘ Option ‘ Struct Name
0001 |7 BASE
|7 TestStructure

(& Selectall ¢ Select none

I Browse Expoart

10.3 Variables

10.3.1 Variable Types

1. According to the variable data types, variable types are divided into standard types and custom types.
B Standard types

Include bool (BOOL), byte (BYTE), word (WORD), double word (DWORD), short integer (SINT),
unsigned short integer (USINT), integer (INT), unsigned integer (UINT), 32-bit integer (DINT) and
unsigned 32-bit integer (UDINT); also real (REAL), long real (LREAL), string (STRING), array
(ARRAY) and time. Where the time includes time (TIME), time of day (TOD), date (DATE), date
and time ( DT).

B Custom types
Divided into structure (STRUCT) and enumeration (ENUM).
2. Divided into two types in terms of structural form, simple variable and functional block instance.
B Simple variable

A simple variable refers to a single variable quantity that can be assigned a well-defined value. A
simple variable represents only one meaning, such as BOOL and REAL variables.

No. Variable Name ,ﬂ| Address | ‘fariable Description | Variable Type | Initial Value | Power Fail Safeguard |
ooo1 Wart BOOL N I FALSE ~ | FALSE N
o002 War2 REAL 4 I 0 FALSE & |

B Functional block instance
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A functional block instance consists of a specific set of variables, which depends on the functional
block type of the functional block instance. Therefore, the functional block instance is conceptually
close to a data structure.

The format of a functional block instance is shown in the figure below. Double-click the information
row of the functional block instance definition to expand the window of each internal item window
of the functional block.

No.

Variable Name | Address ‘ Variable Description ‘ Variable Type ‘ Initial Value ‘ Power Fail Sal

o001

oooz

“arl BOOL ¥ | FALSE ¥ | FALSE

“ar2 REAL *|o FALSE

B | adfew.MOVE_BLOCKT

No. Variable Name: Address ‘ Variable Description Variable Type ‘ Initial Value |
0001 Set Set BOOL FALSE ﬂ
oooz Reset Reset BOOL FALSE ﬂ
0003 Q Output BOOL FALSE ﬂ

° @When adding the instance name of a functional block type provided by the system, make sure

that the library where the functional block of this type is located has been added to the current project.
Otherwise, the name of the functional block of the corresponding type cannot be found in the Variable
Type drop-down list. In particular, since the functional block type is not supported in the input variable area
and local variable area of the function, the functional block type name is not displayed in its corresponding
drop-down list.

3.

By effective variable scope (scope of use)

Global variable (VAR_GLOBAL): It is the most widely used variable. A global variable can be used
in several places in a project at the same time. However, global variables with the same name are
not allowed in a project.

Local variable: Compared to the global variable, it has a limited scope of use and is only valid for
use in the POU to which it belongs; Local variables can share the same name in a project.

Local variables can be divided into input variable, output variable, input/output variable and local

variable by the effective scope of their use.

Input variable (Input_Variable): The variable is input from the outside. This functional block (or
function) can only read the variable.

Output variable (Output_Variable): The variable is output to the outside. This functional block can
read/write the variable; And other functional blocks can only read it.

Input/output variable (Input/Output_Variable): The variable has the characteristics of both an input
variable and an output variable. Other functional blocks and this functional block can read/write
this variable.
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Local variable (Local_Variable): The variable, for a specific functional block (or function), is a
temporary variable required by the block to implement a logical operation; This variable is not
connected to the outside and is valid only in the block to which it belongs. It is called a parameter
(VAR _TEMP) in the functional block viewing information.

° @If local variables need to be referenced globally, the format POU name.local variable name

shall be used.

10.3.2 Variable Declaration Specification

Variables shall be declared in accordance with the syntax specification of AutoThink software. Otherwise,
it may cause a compilation error. There are specific specifications on the defined variable names, variable
types, and declarations.

1. Variable Name

The name of a defined variable can only consist of letters, numbers, and underscores. The
maximum length of the name shall not exceed 32 bytes.

The naming of variable names follows the following rules:
The variable name shall start with a letter or an underscore, not with a number.

The variable name is identified based on the underscore. For example, AB_CD and ABC_D are
considered to be two different variable names.

The variable name is not case sensitive. For example, VAR1, Var1 and var1 represent the same
variable.

The variable name shall not be null and shall not contain spaces. For example, AB CD is a wrong
variable name.

The variable name shall not contain special characters such as the strikethrough - and the plus
sign +. For example, AB - CD and AD + CD are wrong variable names.

The variable name shall not share the same name as a type name (including custom types), POU
name, enumeration name, task name, or type transition function name, and shall not start with AT _.

The variable name shall not be the same as the keyword.

2. Variable address

Specifying a direct address (variable address) for a variable refers to connecting a variable to a defined
internal memory address. That is, it is a mapping of the addresses of the input area (l), output area (Q),
and intermediate area (M).

Rules for the use of direct address:

The I-area, Q-area, and M-area variables support user-defined direct addresses without the need
to associate them with hardware channel addresses;

Only the last 128 bytes of Area | are readable/writable;
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When a direct address is defined, the principle of byte alignment is used. That is, the entered direct
address (first address) shall be divisible by both the data length of the variable type (counted in
bytes) and the length of the addressed byte. For example, if a BYTE variable is defined with a data
length of 1 byte, addressed as a double word (4 bytes), the direct address shall be divisible by
both 1 and 4, such as %ID8, and %MD12,;

The addressing modes X, B, W, and D determine only the first address alignment; And the actual
length of data addressed is determined by the data type. For example, if a REAL variable with a
data length of 4 bytes and a direct address of %IW12, the actual read data is 4 bytes of data
starting from the first address of %IW12;

The use of direct addresses is not supported for TIME and ARRAY variables whose elements are
of complex types (enumeration, pointer, string, structure, array, functional block, and time).

For WORD and BYTE channel data or Modbus communication data, the corresponding data can
be read by bit or byte via direct address. For example, channel %IW8 reads 16-bit data by
accessing direct addresses %IX8.0 - %IX8.7 and %I1X9.0 - %IX9.7, respectively.

Example: For the variable -OUT_SV2 defined in the output area (Q), if the variable address is set
to: %QX2.1; (*Q output area, X bit addressing, bit variable*), the meaning of the input format character
for variable access is as follows:

Meaning Identification

Address Identifier  |%

Storage Area Input area-|, output area-Q, intermediate area-M
Location

Addressing Modes

X - bit addressing (1 bit)

B - byte addressing (1 byte)

W - word Addressing (2 bytes)

D - double word addressing (4 bytes)

First
Address

Word \Word number of the storage area
number
Bit Bit number of the storage area. Depending on the data addressing mode, the bit number can be
omitted. If there is a bit number, the separator "." shall be added before the bit number. The bit
number .
numberis 0 -7

It is recommended to associate a variable name when using an M-area address. Otherwise, it is not
processed during compilation, and the address data is not synchronized with the data. For example, if the
address of the Area M in the variable definition area has been used to %MB100, and the user directly
uses the address %MB101 when configuring without associating a variable name with it, the address used
in the M area is displayed as %MB100 during compilation, and at the same time, the data in %MB101 is
not synchronized redundantly.
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10.3.3 Variable Declaration Methods

10.3.3.1 Declare global variables

10.3.3.1.1 Introduction

A global variable is valid in the whole project and can be referenced by any of the programs.

10.3.3.1.2 Steps

(1)

(2)

Project Management Tree: Right-click the Global Variables node, and click Add Group.

5 || 000

Add Group...

Paste Group...

" L

In the pop-up New Global Variable Group dialog box, enter the name of the variable group.

Global Variable Group x

Global Variable Group: |

Cancel

The variable group name can be letters, Chinese characters, numbers, or the underscore _.
However, it shall start with letters, Chinese characters, or the underscore, and follow the following
principles:

o  The variable group name shall not be the same as the POU name, task name, keyword,
instruction library name, or functional block name.

o  The variable group name shall not be null. When it is null, the OK button is grayed out and
unavailable.

o  The length of the variable group name shall not exceed 32 bytes, and the part that exceeds
the range in invalid.

o  The naming rules for variables are the same as those for variable groups and will not be
repeated.

Declare variables manually

Enter the variable group name in accordance with the naming rules, such as var_1. Click OK button
to complete the addition. Under the common variable node, the newly added variable group name
branch is generated. Double-click the branch to open the editing window of the variable group in
the workspace. In this window, right-click the corresponding menu command to add or delete
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variables. The defined variables can be copied and pasted.

No. Variable Name Address Variable Description | Variable Type Initial Walue: Power Fail Safeguard NetWork Public Enable constant
oo 31 BOOL ™ |FALSE ¥ | FALSE ¥ | Not Public hd I_
ooz 52 BOOL ™ |FALSE ¥ | FALSE ¥ | Not Public hd I_
pooL ™ ¥ | Not Public

Batch Add
Insert

Batch Insert
Delete

Detail

Cut

Copy

Paste

Paste above
Paste below

Variable Area(Show/Hide)

Send to Monitor List

By clicking the variable properties item in the first row, sort the variables by their properties. If the
number is not ascending, the Insert and Delete commands are not available in the right-click menu,
Edit menu, toolbar, and shortcut keys for variables.

(4) Declare variables automatically

Uses reference variables in the programming window, and the system automatically prompts them
to declare undefined variables, thereby adding new variables. Note that it is important here to make
sure that the settings for automatic variable declaration are enabled. To enable it, select the menu
[Project] - [Options]. In the Settings window, check Automatic variable declaration, as shown in the
figure.
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Option =
- Configuration
Configuration
Color Monitoring Cycle: 500 ¥|ms  Record Type of Communication Log: IFuII Mode A l
Configuration Langua [/ Download Symbol Table [¥" Download Logical File [ Readback
s Automatically Saved After = Auto Download User Project - Initialize New Variable in M Area
Download After Download After Download

[~ Confirm In Full Download [+ Monitor Auto Retry

[~ Project Compare Before Download

Big Endian / Little Endian—————— [ Display Mode Data Conversion POU —|
(f‘ Big Endian @ Little Endian ’V (" Binary @ Decimal " Hexadecimal ’Vt“ Show @ Hide
Variable Import Variable
Change Variable Initial Value Automatically Online
[T Increment to Take Effect Hide Variable Area Import Mode ¢ Clear ® Add
Download Sorra e
||7 Auto Declare Variable Variable ® Overlap " Jump
[+ Automatic Backup Automatic Backup |5 min [~ Rename Reference | Save Variable Information

Default Project State When You Open Software
(t"‘ Open Last Project " Open New Project " Do Not Open Any Project @ Open Startup Page

Restore Default oK Cancel

In the program area of the programming interface, if users write an undefined variable and press
Enter, the Variable Declaration window is automatically displayed and the variable can be defined.

Variable Declaration e
Class Variable Group
I Local Variable - I Main -

I J Cancel |

Variable Name srl 2Ll THRE [~ Power Fail Safeguard
|TEST1 I I BOOL - | [~ Enable constant
Address Initial Value Variable
Metwark Safety Variable Count

[NotPublic | | | |

In the Category drop-down menu, users can select whether to define the variable as a local or
global variable. If users select to define the variable as a global variable, the name of the variable
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group to which the variable is saved can be selected in the Variable group list drop-down menu, as
shown in the figure below. Enter the Direct address and Variable description. Set the power failure
protection property. Click OK to add the variable to the variable group.

Variable Declaration o4

Class Variable Group

Global Variable - GV_Group -
| J | J Cancel
Variable Name Juarj [ Power Fail Safeguard

|TEST1 | | |BOOL [~ Enable constant
Address Initial Value Variable
Metwark Safety Variable Count

INotPublic = | BN

No. Variable Name Address Variable Description Variable Type | Initial Value |
oo =1 BOOL ﬂ FALSE ﬂ
oooz2 s2 BOOL ﬂ FALSE ﬂ
0003 ci BOOL ﬂ FALSE ﬂ
ooo4 BOOL ﬂ FALSE ﬂ

° ®When defining the variable category in the project, make sure to select the Global variable

category. The global variables can only be stored in the corresponding variable group under the Global
Variable node.

10.3.3.2 Declare local variables

10.3.3.2.1 Introduction

Currently, variables defined in the variable definition area of a POU program, as well as in functional block
(FB) and function (Function) POUs are local variables, which are only valid in the current POU and cannot
be directly referenced by other programs. However, they can be globally referenced in the format of POU
program name.variable name.

10.3.3.2.2 Requirement

Local variables can only be declared in the corresponding variable area of the respective program.
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10.3.3.2.3 Steps

(1

Declare variables manually

When editing function and functional block types of POUs, declare variables or define variables

through the variable area of the programming interface.

Right-click the corresponding menu command to add or delete variables. Every time a variable is
added, a record is added to the variable table. The number is incremented according to the
sequence of addition. Users can modify the properties of Variable Name, Variable Description,
Variable Type, Initial Value, Power Failure Protection, Network Disclosure, and Constant or
Not.Batch variable declaration allows modifying the following properties: variable name prefix,
starting number, step, variable type, direct address, initial value, variable description, power failure

protection, network publication, and whether constant.

No. £ Variable Name Address Variable Description Variable Type Initial Value Power Fail Safeguard NetWork Public Enable constant
ooo “art | BOOL ¥ | FALSE ¥ | FALSE ¥ | Mot Public I_
BOOL ¥ | FALSE ¥ | FALSE ¥ | Mot Public l—
r TON N FALSE ¥ | Mot Public l—

Batch Add
Insert

Batch Insert
Delete
Detail

Cut

Copy
Paste

Paste above
Paste below

Variable Area(Show/Hide)

Send to Monitor List

When editing a function POU, determine each variable to be defined to which of the three tabs
Input Variables, Input/Output Variables, and Intermediate Variables belongs to. Click the name of
the tab to enter the definition area of each type of variable. Variables are operated in the same way

as in the functional blocks.
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RS InputiOutput variables | Intermediate variables |
Variable Description Variable Type Initial Valug

[=Tatall ¥ | FALSE -

Batch Add
Insert

Batch Insert
Delete

Detail

Cut

Copy
Paste
Paste above
Paste below

Variable Area(Show/Hide)

(2) Declare variables automatically

See Declare Variables Automatically in the Declare Global Variables for the declaration method.
Only the category options are different, as shown in the figure below.

Variable Declaration e

Class Variable Group
Input Yariable - FB -
J I J Cancel |

Start Mo Ste Type
Input/Cutput Variable P P
Intermediate Variable I I BOOL | [T Enable constant
Global Variable
Address Initial Value Wariable
Metwark Safety Variable Count

[NotPupiic  ~] | ~] |

Global and local variables can be copied and pasted into each other. For different properties of a
variable, the system automatically defaults to the value of the variable property in the pasted area.

10.3.3.3 Modify variable name

10.3.3.3.1 Introduction

After a variable is created, you can modify the variable name. If the variable has been used by the
program, you can choose whether to update the program where the variable is used.
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B Rules:

o If the global variable name is modified, all programs where the variables with the same name are
used in the project are retrieved.

o If the local variable name is modified, all programs where the variable is used in the current POU
are retrieved.

o  Ifthe channel variable name is modified, the program where the variable is used cannot be updated
synchronously.

o If the new modified variable name already exists, no modification is made.

10.3.3.3.2 Requirement

The Rename variable references has been checked in the project Options menu.

10.3.3.3.3 Steps

To modify the variable name, follow the steps below:

(1) In the variable definition area, double-click the variable name. The variable name is displayed as
an edit box.

(2) Enter a new variable name.

(3) Press Enter, or click other areas of the edit box. Then the Rename dialog box is displayed,
showing all the programs where the variables with the same name are used.

(4) Check the program where the modification needs to be synchronized.

(5) Click OK to modify the variable name synchronously in the variable definition area and in the
checked program where the variable is used; Click Cancel to not rename the program where the
variable is used.

10.3.4 Modify Variable Type

Variables are created as BOOL by default. You can modify the variable type as needed. The variable type
can be selected via a drop-down box, or entered directly.

Array variables can have their indexes modified directly in the Variable Type box.

10.3.4.1 Requirement

The variable has been created
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10.3.4.2 Steps

To modify the variable type, follow the steps below:
(1) Double-click the variable data type. A drop-down list box is displayed.

(2) Select the data type or enter it directly.

10.3.5 Global Variable

The node of [Global Variable] contains follows variable group, as shown in Table.

Variable Group List

Variable Group Name|Variable Group Description Content

AxisParaGroup Axis Parameter Group Refer to AxisParaGroup

GV_Group Global Variable Group Refer to GV_Group

NetVarDiagGroup Network Variable Group Refer to NetVarDiagGroup|

Table Table Data Area Management Refer to Table

TaskDiagGroup Task Diagnostic Information Group|Refer to TaskDiagGroup
10.3.5.1 AxisParaGroup

Double-click the [AxisParaGroup] node under the [Global Variables] node to open the axis parameter
variable table, which contains 64 axis parameters. Users can modify the variable names and descriptions.
Double-click the sequence number in the variable list row to open the detailed parameter settings dialog
box, where you can edit the values in the white editable area of the initial value column. As shown in the
figure below.
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No. Variable Name Variable Description Variable Type Initial Value Fower Fail Safeguard
0001 %SDB5536 AXIS_REF
0002 |Axist %SD65360
0003 |Axis2 %SD66384 AxisZ AXIS_REF FALSE
0004 |Axis3 %S066308 Axis3 AXIS_REF FALSE
0005 | ruxist B AxisO X
| e No. | Variable Name Address Variable Description Variable Type ‘ Infial Value | NetWork Public | Enablec A
0007 | Axiss - N
r 0001 | AxisD %SDB5536 Axis number USINT ] FALSE Not Public l_
0008 |Axis?
0002 | AxisType %SB65538 Axis type EMAXISTYPE Unused - | FaLSE Not Public l_
AxisB
0003 AxisState %SD65540 E Y v NC_AXIS_STATE meDisabled LI FALSE Not Public l—
0010 |Axise . N
0004 | AxisStatus %SDE5544 Axis current state UDINT 0 FALSE Not Public l_
0011 |Axis10
0005 | AxisErrMask | %SD85548 Axis state anomaly mask UDINT ] FALSE Not Public l_
0012 [Axist . . R i
0005 | Units %SDB5552 Unit conversion factor (only for postive value), unit: Line / .. LREAL 1 FALSE Not Public l_
0013 |Axis12
0007 | Speed %SDB5560 Target speed set on moving LREAL 2.00E+03 FALSE Not Public l_
0014 [Axist3 N
0008 | CrespSpesd %SDB5568 Crawlspeed, user unit/ sec. LREAL 2.00E+02 FALSE Not Public l_
0015 [Axis14
3 0003  |EndPos %SDEESTE Target location of current movement instruction, user unt | LREAL 0 FALSE Not Public l—
0016 [AxistS y T y . N
0010 | Remain %SDB5564 Residual displacement of target postion during current mov... LREAL ] FALSE Not Public l_
0017 |Axis16
0011 |DPos %SD65592 Current target location, user unit LREAL 0 FALSE Not Public l—
0018 [Axis1? i . N
0012 | MPos %SDB5E00 Current measurement feedback position, user unit LREAL ] FALSE Not Public l_
floota | Axis1s
0013 | Accel %SDE5608 Acceleration, user unit / (second"second) LREAL 2.00E+05 FALSE Not Public l—
0020 |Axis19 . N
0014 | Decel %SDB5616 Deceleration, user unit/ (second*second) LREAL 2.00E+05 FALSE Not Public l_
0021 |Axisz0
0015 | FastDecel %SD65632 Fast deceleration, user untt/ (second*second) LREAL 5.00E+06 FALSE Not Public l—
Axisz1 y N X N
0016 |Jerk %5DB5640 ofthe or J,user uni... LREAL 5.00E+08 FALSE Not Public l_
Axis22
- 0017 | JerkMode %SDE5648 S shape movement enable / forbit USINT 0 FALSE Not Public l_
ilo024 | Axis23 3
0018 | VpSpeed %SDB5E56 Speed value settled during current movement command, th... LREAL ] FALSE Not Public l_ o
0025 |Axis24 —
£
“|loo26 | Axiszs oo TR P T TRt
‘floozz | axiszs %SD76560 AXis26 AXIS_REF FALSE
Axis2T %S076384 Axis2T AXIS_REF FALSE

10.3.5.2

In the variable group of GV_Group, global variable is defined to be referenced when users configures

logic. SeeVariable Declaration Methods for details.

The user can also delete, rename and copy the global variable group, as shown in figure.

=B Global Variable
- @ AxizParaGroup

Ejcv Grou

-[2) Netvarli

-2 Table

= TaskDiag
& Network Vari:

Delete Group
Rename

Copy Group

I'_—'I Data Type

Click the order of [Delete Group] to pop up the prompt box as shown in figure, click the button of OK to
delete the variable group.
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AutoThink e

@ Are you sure to delete internal variable group GV Group?

= UGS

01 Please confirm whether to delete the variable group for it cannot be restored.

Click [Rename...] to pop up the dialog box of Rename, as shown in figure. Enter the variable group name
conforming to requirements in the box of New Name, and click the button of OK to complete.

Rename X
Oid Name: GV _Group 0K
Mew Mame: GVY_Group1 Cancel

Click the [Copy Group], then right-click the "Global Variable" node and select the [Paste Group], variable
group is copied with the default name "NewGroup1".

10.3.5.3 Table

In the Table variable group view, users can create, delete, import, and export Table data, among other
functionalities. The following sections introduce each supported feature of the Table:

Address. Variable Description Variable Type Initial Walue Power Fail Safeguard
table BLUDAD. ARRANYT] OF LREAL FALSE ﬂ
Add Table

Delete Table
Detail

Import Data
Export Data

Table Attributes

1. Add Table

Right-click in the view and select Add Table from the context menu.
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Add Table X

Group table2 OK

Variable Type: LREAL ~ | Cancel

(Area M. matching with

Start Address: %NMB40|

variable type)
Dimensionality: 2 hd |
Dimensional Size: |4 (Line)
8 (Column)

The naming requirements for Simulation Group names are the same as those for Global Variable names.
The variable type is selected from the list, and the starting address can only be in the M area.
Dimensions can be one-dimensional or two-dimensional, and the dimension size defines the number
of rows and columns in the Table. After definition, the newly added Table variable can be viewed in the
Table variable group as shown in the figure below.

No. “ariable Name Address Wariable Description Variable Type Initial Value Power Fail Safeguard
oa0t table1 %eMB40 ARRAY] OF LREAL FALSE ~
nooz table2 %eMB40 ARRAY] OF LREAL FALSE Ll

2. Deleting a Table
Select one or more Table variables, press the DEL key or use the Delete Table command from the right-
click context menu to delete the selected Tables.

3. Viewing Table Elements

Select a Table variable. Double-click the variable's sequence number or use the Details command from
the right-click context menu. The Table elements will be displayed in a tabular format, with the first row
showing row numbers and the first column showing column numbers (as shown in the figure below for
table3). You can modify the initial values (offline) and online values (online) of the data elements here.

B! table2 >
2= 0 ‘ 1 2 | 3 ‘ 4 | 3 | ) 7
oooo (0 a 1] u] a 1] u] a
ool u] a 1] u] a 1] u] a
oooz (0 a 1] u] a 1] u] a
ooos (o0 a 1] u] a 1] u] a

4.

Importing/Exporting Table Data
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In the Table variable group, after selecting a Table variable, use the Import Data or Export Data
command from the right-click context menu to perform the respective operation.When choosing to
export data, the exported file will open in the format shown in the figure below. The Table variable is
exported row by row, with each row containing the values of the elements in that row.

a0l

E C D E F = H I

o
[
[-J
I
3
Y R R
o O O
oo o m
oo o
il

J =3 Ot (oW Dd D

5. Table Attributes

Select a Table variable. Use the Table Properties command from the right-click context menu. In the
dialog box that opens, you can only view the properties of the Table; modifications are not allowed.

Table Attribute >

Group IW 0K
Variable Type: LREAL Cancel
Start Address: % MB40 (Area M, matching with

variable type)
Dimensionality: |2
Dimensional Size: | (Line)
8 (Column)

10.3.5.4 TaskDiagGroup

Double-click the TaskDiagGroup node under the Global Variables node to open the Task Diagnostic
Information Table. Each task has a total of 12 variables, including operating status, operating mode,
number of operations, and cycle time (unit: ys).Diagnostic information can be sent to the Monitoring List or
OPC UA List as shown in the figure below.
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(TR
No Wariable Name Address Variable Description Variable Type Inttial Value Power Fail Safeguard
0001 TaskOrder1_First_Scan_0On %SX201608.0 Task1 first cycle running sta... BOOL FALSE FALSE
oooz2 TaskOrder1_RunStatus %SB201609 Task1 running status-0:Unk... BYTE 1] FALSE
0003 TaskOrder1_RunMod %SB201610 Task1 operating mode-0:Sin...  USINT 0 FALSE
o004 TaskOrder1_RunCount %5D201612 Task1 run count UDINT o FALSE
0005 TaskOrder1_RunTime %SD201616 Task1 last run time UDINT o FALSE
0006 TaskOrder1_RunTimeMin %SD201620 Task1 minimum value of hist... UDINT 1] FALSE
ooo7 TaskOrder1_RunTimeMax %SD201624 Task1 maximum value of his... UDINT 1] FALSE
0008 TaskOrder1_RunTimeAverage %SD201628 Taskl1 average value of hist.. UDINT 0 FALSE
0008 TaskOrder1_RunCycleTime %5D201632 Task1 last operation cycle UDINT o FALSE
0010 TaskOrder1_RunCycleTimeMin %SD201636 Task1 minimum value of hist... UDINT o FALSE
oo TaskOrder1_RunCycleTimeMax %SD201640 Task1 maximum value of his... UDINT 1] FALSE
o012 TaskOrder1_RunCycleTimeAverage %SD201644 Task1 average value of hist...  UDINT 1] FALSE

10.3.6 Network Variable

10.3.6.1 Introduction

Network variables are used for variable data exchange between different controllers, supporting the
simultaneous transmission of variable data from one controller to multiple other controllers. Has the
following characteristics:

B Supports up to 32 network variable group senders.
B Supports up to 32 network variable group receivers.

B Each network variable group supports a maximum of 512 network variables, with a total variable byte
count not exceeding 512 bytes.

B Support simultaneous deployment of sender and receiver.

B The network type supports UDP unicast and broadcast transmission, with a default port number of
48040.

B Support package variable transmission, package and transmit variable data within network variable
groups, reduce the number of Ethernet transmission messages, and improve business performance.

B Support transmission verification, where the sender calculates a checksum for each data packet. The
receiving end checks the checksum and discards packets that do not match the checksum.

B Support transmission confirmation, with the receiving end replying with a confirmation message for
each received data packet.

B The sender supports setting transmission modes (loop transmission, change transmission, event
transmission).

B The minimum support for cyclic transmission interval is 1ms, and the minimum support for variable
transmission interval is 1ms.

B Event transmission supports associating BOOL variables or complex type BOOL sub variables in the
project, and is only transmitted when the BOOL variable is TRUE.

B Supports IEC basic data types and basic type arrays, as well as structures and arrays that do not

181



r%ai'le-}

include FB and unions. FB, unions, and other data types that include these types are not supported.

B Provide diagnostic information for network variable groups.

10.3.6.2 Precautions

B To ensure data consistency, the IEC task only updates the network variable receiver data before the
start of each cycle, and updates the network variable transmitter data after the end of each cycle.
Therefore, the actual transmission and reception cycle of network variable data is determined by the
protocol configuration and the IEC task cycle.

B The minimum transmission interval for the network variable group associated with full speed tasks is
1ms.

B When the amount of data is large or the system load is heavy, the actual transmission cycle of network
variable data may not meet the configured configuration.

B Network variables belong to private protocols, and their implementation may not be completely the
same among manufacturers. Therefore, LX series controllers do not support network variable
communication with other models of controllers.

10.3.6.3 Adding Network Variable Group

10.3.6.3.1 Adding sender network variable group

To add a sender network variable group, please follow these steps:

(1) In the engineering management tree, right-click on the "Network Variables" node and click "Add
Network Variable Group".

WY Hictwiork Variabic) I

E__.:y Data Type Add Network Variable Group...
P o AXES_GR( Add Folders...
o & CONMECT_

L o i - -
TG customized Paste network variable group

£ T PP SV E S ——

(2) The "Add Network Variable Group" dialog box will pop up.
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AddNetvarGroup x

GroupSet

{* Sender " Receiver v Enable

GroupMame: |Net'l.-'arGr|:|up 1

AssodateFile; | -

{* Export {" Import

MetworkSet

MetworkType: |LIDF‘ ﬂ

BroadcastAddr: | 255 . 255 . 255 . 255 Fort: |43040

Transferset
AssodateTask: |T.-5.SK1 j

Identifier: | 1 1-65535

|v PackageVar | TransferCheck | Confirm

v CydeTransfer Gap: |T#5I:Ims

[ ChangeTransfer MinGap: |T:5EIm5

[ EventTransfer VarMame: |

Sender parameter configuration:

GroupSet

O

Enable: Set the flag for whether the network variable group should send or receive. On versions
that do not support network variables, the "Enable" button is not selected by default and cannot be
enabled. If not selected, the variable group will not be included in the network variable group
download file and will be used as a regular global variable group in the project. Switch import and
export properties without changing the enabled state of the "Enable" option and its checked state.

AssociateFile: Associate the variable group with a disk file. You can choose an existing file or
manually enter a file name to create a new file.

Export: You can export the configuration and variable list of the current sender network variable
group to an associated file.

Import: The system creates a sender network variable group based on the associated file, without
importing the configuration information of the variable group during creation, and supports editing
after creation. When importing repeatedly, the saved variable group information will not be changed.

NetworkSet
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o  NetworkType: Only supports UDP transmission.

o BroadcastAddr: The destination IP address for sending UDP packets by the network variable
sender, with a default value of 255.255.255.255, which means that data will be exchanged with all
network units. When the target subnet is clear, it is recommended to modify the broadcast address
to the subnet broadcast address of the specified network segment (for example, when
communicating with all 192.168.0. x network segment controllers through the P1 network port, the
broadcast address should be entered as 192.168.0.255). When the broadcast address and the IP
address of the controller belong to different subnets, it is necessary to configure routing information
for the broadcast address in the "Network Operation" tab of "Tool > Asistant tool > Controller
Operation”, otherwise the network variable group may fail to send.

o Port: The task of the current application that controls the variables to be sent. The LX controller
processes received variable data at the beginning of the IEC task cycle and sends variable data
at the end of the IEC task cycle. The default UDP port number for the sender to send UDP packets
is 48040. Be careful to avoid duplicating UDP port numbers with other applications.

B TransferSet
o  AssociateTask: Can be associated with tasks in the configuration other than motiontask.

o Identifier: 1-65535. The identifiers of all network variable groups within the controller cannot be
duplicated. If there is an input error when the focus leaves, it will revert back to the previous correct
value. If the variable group is not enabled, the identifier of the variable group will not be checked
during compilation.

o PackageVar: It is recommended to select package variables to reduce the pressure on the
controller system and improve performance. When checked, the network variable sender
packages and sends all variables within the group in groups to minimize the number of messages
to be sent and improve performance. When unchecked, the controller generates a separate
message for each variable to be sent.

o  TransferCheck: The sender provides a checksum for each message. The receiver checks the
checksum and does not accept data messages with mismatched checksum to ensure the
correctness of variable data.

o  Confirm: The receiver sends a confirmation message to the sender for each received data packet.

o CycleTransfer: The sender sends network variable data in a loop for a period of time. When
checked, the time interval for loop transmission can be defined. Definition example: "T # 50ms".
Because the LX controller sends network variable data during the IEC task cycle, due to the jitter
of IEC task, when the cyclic transmission interval of the network variable group is equal to the IEC
task cycle, it cannot be guaranteed that the IEC task will send network variable data for each cycle,
it is not recommended to set the loop transmission time to the same time as the IEC task cycle. To
ensure data consistency, the IEC task only updates the network variable sender data after the end
of each cycle. Therefore, the actual sending cycle of network variable data is a time greater than
the set time interval and an integer multiple of the IEC task cycle (periodic task) (for example, if
the network variable loop transmission interval is 50ms and the associated task cycle is 20ms,
then the actual sending cycle of network variable data is 60ms).

o ChangeTransfer: Variable data is only sent when the value of the variable changes. The 'minimum
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interval' can be used to define the shortest time between two transmissions, for example: T #
50ms'".

o EventTransfer: Send variables when the value of the specified variable is TRUE, only BOOL
variables or BOOL member variables in complex data types are supported.

° @During compilation, it is necessary to perform error checks on the above information. If there

are any exceptions, an error will be reported.

(3) Click ... |on the associated file in the "Add Network Variable Group" dialog box, and select the
associated file (with a suffix of. nvg) to import or export in the pop-up window. You can also create
a. nvg file in the file name. Click to open, the associated file has been successfully added.

(4) Click 'OK' to successfully add the sender network variable group.

The sender icon is , if the group is not enabled, the icon will be grayed out.

10.3.6.3.2 Adding receiver network variable group

To add a recipient network variable group, please follow these steps:

(1) In the engineering management tree, right-click on the "Network Variables" node and click "Add
Network Variable Group".

Y ctort orarg] |

ElT&" Data Type Add Metwork Variable Group...
: FE

P AXES_GR( Add Folders...

e & COMNECT_

oG customized Paste network variable group

("2 DPSlaveSto.

(2) In the "Add Network Variable Group" dialog box, change the group settings to "Recipient" and
select the associated file. Click OK.

AddMNetvarGroup it
GroupSet
(" Sender {* Receiver v Enable
GroupMame: |Net'l.-'arGr|:|up 1
AssociateFile: |D: \AutoThink\V3. 2. 25P2\AutaThink\v3.2.2 |f,.,
AssociateTask:  |TASK1 ~|
(]4 | Cancel

Receiver parameter configuration:

o  When adding a receiver in the add network variable dialog box, the dialog box interface is as
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shown in the figure above. The sender and receiver interfaces switch according to the user's
selection of the radio button.

o  The GroupName and AssociateTask in the receiver interface are consistent with those of the
sender.

o  AssociateFile: The system creates a recipient network variable group based on the associated
file, and imports the configuration information of the variable group during creation. Editing is
not supported after creation. When importing repeatedly, the same variables will be
overwritten.

3) Click 'OK'" to successfully add the recipient network variable group.

The recipient icon isn, if the group is not enabled, the icon will be grayed out.

10.3.6.4 Editing Network Variable Group

Double click the network variable group that needs to be edited, and in the opened network variable group
editing interface, right-click the mouse to perform operations such as adding, inserting, and deleting
variables. The method is the same as for global/local variables, and will not be repeated here.

“ Variable Name Address Variable Description Variable Type Initial Value Power Fail Safeguard NetWork Public

Add
Insert

Delete
Detail

Cut

Copy
Paste

Paste above

Paste below

Variable Area(Show/Hide)

When editing a network variable group, it is important to note:

B |f the variable group is the recipient or sender and the associated file is imported, the variable group
interface does not allow variable editing, and all variables are automatically generated based on the
associated file.

B When importing a file, if the variable contains a direct address, the direct address information is not
within the import range, and the variable defaults to the G area. The power-off attribute is consistent
with the exported variable in the file.

B |n the same network variable group, use the variable number as the variable identifier:

o  Two variables with the same serial number, if their variable type or power failure protection attribute
changes, are considered new variables and will re-enter the initialization list. If other attributes are
different, only the variable attributes will be updated.

o If there are only old variables and no new variables with the same serial number, it is considered
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that the variable has been deleted.

o If there are only new variables and no old variables with the same serial number, it is considered
that the variable has been added. It will re-enter the initialization list.

10.3.6.5 Network Variable Management

10.3.6.5.1 Add Folders

To add a network variable folder, please follow these steps:
(1) Right click on the "Network Variable" node and select "Add Folders".
(2) Enter the folder name and click the 'OK' button.

10.3.6.5.2 Delete network variable group

To delete a task, please follow these steps:

(1) In the project management tree, right-click on the task node, click "Delete network variable group",
and a confirmation dialog box for deletion will pop up.

(2) Click "Confirm" to delete the network variable group.

10.3.6.5.3 Copy and paste network variable groups

To copy and paste a network variable group, please follow these steps:

(1) In the engineering management tree, right-click on the network variable group name and click
"Copy Network Variable Group".

(2) Right click on the target network variable group and select "Paste Network Variable Group".

(3) The network variable group is pasted into the selected position.
) @When pasting, it is necessary to determine the same name for the group name and variables

within the group. If the group name or variable name overlaps with an existing name in the project, it
should be renamed according to the rules. The default renaming of the group name is
"NewNetVarGroupN", where "N" is a number. Starting from 1, it is compared with all names one by one
until a variable group name that does not have the same name is found, which is the current pasted
network variable group name. The variable name is assumed to be "nN" by default, where "n" is the
default character in the network variable name and "N" is a number starting from 1.

10.3.6.5.4 Rename network variable group

To rename a network variable group, please follow these steps:

(1) In the engineering management tree, right-click on the network variable group name and click
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"Rename".
(2) Pop up the "Rename" dialog box.

(3) Enter the new network variable group name in the new name box and click the "OK" button.

10.3.6.5.5 Synchronize files

Mainly used to synchronize information between network variable groups and nvg file contents when there
are changes.

1.

Manual synchronization

Manual synchronization is mainly used when creating a network variable group, importing variables
through associated files, and manually clicking the menu item "Synchronize Files" after editing the
network variable group

To manually synchronize network variable groups, please follow these steps:

o In the engineering management tree, right-click on the network variable group name and click
"Synchronize Files".

Automatic synchronization

Automatic synchronization refers to the mandatory synchronization of network variable groups and nvg
file contents during compilation, ensuring strict consistency of downloaded files.

10.3.6.5.6 Attribute

To modify the network variable group name property, please follow these steps:

(1) In the engineering management tree, right-click on the network variable group name and click on
"Properties".

(2) Pop up the dialog box for network variable group name properties, as shown in the following
figure.
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AddNetvarGroup
GroupSet
{* Sender
GroupMame:
AssodiateFile:
{* Export

MetworkSet

MNetworkType:
BroadcastAddr:

Transferset
AssodateTask:

Identifier:

[+ PackageVar

[v CydeTransfer
[ ChangeTransfer

[ EventTransfer

" Receiver

[+ Enable

|Net'l.-'arGr|:|up 1

" Import

=

| 255 , 255 , 255 . 255

|uDp

|TAsK1

|1

-]

1-65535

| TransferCheck

Port: |48040

| Confirm

Gap: |T# 50ms

MinGap: |T#50ms

VarMame: |

10.3.6.6

Diagnostic instructions

Explanation of Network Variable Group Diagnostic Information:

Diagnostic Name

Diagnostic Description

Explanation of Diagnostic
Information

NetVarGroupN_SendSuccessCounter

Number N network variable group
successfully sent count

NetVarGroupN_SendErrorCounter

Number N network variable group
sending failure count

NetVarGroupN_SendLastErrorNumber

Nimber N network variable group
failed to send error code

0: Sent successfully
100: Socket sending failed

NetVarGroupN_ReceiveSuccessCounter

Number N network variable group
received successful count

NetVarGroupN_ReceiveErrorCounter

Number N network variable group
reception failure count

NetVarGroupN_ReceivelLastErrorNumber

Number N network variable group
failed to receive error code

0: Received successfully

1: Reserved, not yet used

2: Abnormal length of received
message

3: Received message identity error
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4: Received message packaging mode
mismatch

5: Received non REQ message

6: Received message GrouplD error
7: The number of variables in the
received message is incorrect

8: Received message CRC check
error

9: Receiving unpackaged message
with incomplete sub packets

10: Received message out of order
11: Receiving unpackaged packets
with sub packets out of order

12: Received duplicate serial number
message

13: Inter core communication queue

full and packet loss

10.3.7 Variable Property

By selecting the Variable Properties menu item, you can quickly display the properties window of the

currently selected variable.

In the program editing area, select a variable element, variable name, or a transition in SFC language, and

view the variable properties through the following methods:

B Program Area: Right-click the element or variable name, then click [Variable Property].

B Menu Bar: Click [Edit] - [Variable Property].
B Shortcut Key: Press Shift + F2.

This will open the Variable Declaration dialog box corresponding to the variable, as shown in the figure.
You can modify the Class, Type, Address, Initial value, Variable, Network, and for global variables, you can

also modify the Variable Group.
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Variable Declaration o
Class Variable Group
Local Variable - Main
| J Cancel
Variable Mame Start No Step Type ™ Power Fail Safeguard
|F32 | | BOOL [~ Enable constant
Address Initial Value Variable
| |FALSE |
Metwork Safety Variable Count

NotPuplic =] | ~] |

10.3.8 Monitor variables
10.3.8.1 Create watch list
10.3.8.1.1 Introduction

It is used to add important variables to each watch list so that changes in the value of each variable can
be tracked and observed in monitoring mode

10.3.8.1.2 Steps

1. Create watch list

Project Management Tree: Right-click the Watch List, and click Add List.

Add List

- @'@ Interrupt Configuration
------- [+ Online Trace

Add Monitor List X

Name: ||

Cancel

In the Name box, enter a name for the watchlist. Click OK to add a branch to the list under the Watch
List node and to automatically load the editing window for the list in the workspace. As shown in the
figure.
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The sub-nodes of the watch list can be deleted or renamed.
2. Edit variables in the watch list

In the editing window of the watch list, the monitored variables can be added, modified, or deleted.
Right-click in the editing window of the watch list. Select the Add Variable command. In the Variable
Name, enter the variable name or variable address defined in the program. The Variable Type, Variable
Description, and Online Value (the real-time value of the variable) of the variable are read and displayed
automatically in monitoring mode.

10.3.8.2 Add variables to watch list

10.3.8.2.1 Introduction

Global variables, PRG variables, channel variables, or diagnostic variables can be added to the watch list.

10.3.8.2.2 Requirement

The watch list has been created.

10.3.8.2.3 Steps
(1) In the variable definition area, right-click the Variables.
(2) In the right-click menu, click the Send to Watch List command to display all watch list names.

(3) Select the watch list to be added. The variables are added to the watch list.

10.3.8.3 Bulk monitoring

10.3.8.3.1 Introduction

Multiple watch lists can be created to classify and manage important variables, making it easy to grasp
and track changes in their values in monitoring mode.
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10.3.8.3.2 Steps

No. Variable Name Type Online Value Variable Description

Add Variables
Delete Variables

Batch Monitor
Cut

Copy

Paste

By right-clicking in the editing window of the watch list in offline, users can select the Batch Monitor menu
item to bulk monitor the contents of a consecutive address (up to 100 characters). As shown in the figure
below, bulk monitoring is completed by determining the memory area to be monitored, entering the
starting address and the number of monitored variables. Where the starting address contains the following
information: the area (I/Q/M/S) of the variable to be monitored, the type (bit/byte/word/double word), and
the starting address. The type of all variables in a bulk monitoring setup shall be the same.

Batch Monitor X

Start address I

Number of Variables I

oK Cancel |

After users click OK, the software checks whether the starting address and the number of variables
entered are legal and whether the length of the consecutive address is more than 100 characters.

In the online monitoring state, users can select the number system of online values of the monitored
variables via the right-click menu, which indicates the display of the number system of all online values of
the monitored variables in the watch list.
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ariable Name Online Value Variable Description

Main.p1 (-3

Binary

. Decimal

Hexadecimal

No. ariable Name Type Online Walue “ariable Description
oot Main.p1 WORD WORD#2#110

No. Variable Name Type Online Value Variable Description
oot Main.p1 WORD WORD#1646

ol global variables can be added to the watch list, or the local variables can be added to the

program block (which shall be of PRG). To add the local variables, the format shall be Program
name.variable name, such as TEST1.VART1.

10.3.9 Variable access

10.3.9.1 Introduction

Access means use. Access to variables during operations includes reading the value of a variable and
assigning a value to a variable.

10.3.9.2 Steps

1. To access a simplex variable, just write its variable name.
For example: AM01 := AM02 + AMO3.

This example means to read the values of the variables AM02 and AMO03, add them, and assign the
result of the addition to the variable AMO1.

2. To access the data bits of an integer variable, write it in the format Variable name.bit index, where the
index bit shall be smaller than the number of data storage bits. Otherwise, a compilation error is reported.
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For example, variable X is an INT data, and Y is a BOOL data. Y: =X.3 means to assign the 4th bit of
variable X to variable Y.

3. Breakpoint commissioning does not support bit data configuration.

Data types that support data bit access include BYTE, INT, DINT, SINT, UINT, UDINT, USINT, WORD,
DWORD, and ARRAYOF.

4. To access an item of a functional block instance, write it in the format Functional block variable
name.item name.

For example: PID01.SP (To take the set value item of PID01, provided that the type of PID01 has been
declared as HSPID).

5. To access alocal variable (referenced by other programs), write it in the format Program name.variable
name.

For example: VAR1 (local variable defined in POU1), referenced in POU2 in the format POU1.VAR1.
6. To have quick access to the variables

In the program editing area, select a variable name. Press Shift + F2 to bring up the corresponding
Variable Declaration dialog box, which quickly displays the properties window of the currently selected
variable, as shown in the figure below. The edit box with white background can be modified. See the
contents of Variable Properties under each editing window for detailed operations.

Variable Declaration >

Class Variable Group List

Global Variable +| [GV_Group | Cancel

GV_Group
Y

Variable Name 5 VLU [ Power Fail Safeguard
p5 |BOOL nl [NotPublic ] | Enable constant

Address Variable Description Security

| | | =2

In the program editing area, select a variable name. Press F2 to bring up the Help Management dialog
box, as shown in the figure below, in which users can select the variables they want to use.
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Help Management X

Current POU Local Variable
PRG Local Variable El- Current POU Local Variable

Global V'ariagbe i “Ig p1(WORD)
Enumeration i & p2(BOOL})
Channel Variable fon o p3(BOOL)

0.

e The variables defined in the variable definition area at the top of the editing window for function,
functional block, and program POUs are local variables. It is allowed to define global and local variables
with the same name. However, note that local variables have higher priority and overwrite global variables.
e When using variables in a program, be sure for consistency in data types. That is, the data types of
the variables at both ends of a signaling link shall definitely be the same.

10.3.10 Set variable display

10.3.10.1 Introduction

For the variables defined in the | area, Q area, M area, and S area, when the logic is configured in the
POU scheme page, if the direct address, such as %I1X0.0, is written, and if there is a variable with the
same direct address, it is displayed according to the following priority: global variable > PRG local
variable > channel variable. That is, if a global variable g1:BOOL:%IX0.0 is defined, it is prioritized to
associate with g1, and so on.

Example: A global variable g1 is defined for the configuration, as shown in the figure below.
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Mo Variable Name | Address Variable Description ‘ Variable Type | Initial Value Power Fail Safeguard ‘ MNetWork Public ‘
o001 gl %0K0.0 BOOL ﬂ FALSE ﬂ FALSE ﬂ Not Public ﬂ
A PRG local variable g2 is defined, as shown in the figure below.
HE |
No. | Variable Name | Address Variable Description ‘ Wariable Type ‘ Initial Value | Power Fail Safeguard | MNetWork Public |
0001 g2 50X0.0 BOOL ﬂ FALSE j FALSE ﬂ Not Public ﬂ
The channel variable is shown in the figure below.
Channel Number | Channel Name | GroupName | Channel Type | Bytes | Channel Address | Channel Description
1 E&_IN_1 J BOOL 0.1 %I{176.0 Input
Z E&_IN_2 J BOOL 0.1 %1761 Input

When configuring logic, in the menu [Project] - [Options] - [Configuration Language] - [Display], check the
entered address. The address is replaced by a variable. In the coil or contact, enter %1X0.0. The variable
g1 with higher priority is displayed as shown in the figure below.

nono

%l<0.0
i1
TR

° ®Except for variables with the same name.

10.3.11 Import Variables

B Steps:

The format of the data table is shown in the figure below.

y A B c D E F |
1 GV_Group (COMMON)

2 Variable Address variable Description variable Type Initial value Power Fail Safeguard

3 P1 DWORD 0 FALSE

4 P2 DWORD 0 FALSE

i

6

8

9

mn

The data that can be imported is divided into two categories: variables in the global variable group and
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variables in the program (PRG).

B Variables in the global variable group

There is no requirement for the name of this form. The first row of the form shall be formatted as Variable
group name + (COMMON). When the import operation is executed, if there is no corresponding variable
group in the project, the project automatically creates a variable group with the same name as the
import form and adds the corresponding data.

B Local variables in the program (PRG)

There is no requirement for the name of this form. The first row of the form shall be formatted as
Program name + (COMMON). When the import operation is executed, if there is no corresponding
program in the project, the variables in the corresponding form cannot be imported, and the message
PRG local variable group does not exist: **Import failed is displayed in the message window.

Before importing variables, users can select the import mode of the variables. The default is incremental
overwrite import. See Configuration for import mode selection.

The value definitions of the individual terms of the variable shall be consistent with those in the project.
Execute this command. The import mode confirmation prompt box is displayed, as shown in the figure.

AutoThink X

Current variable import mode is incremental import with
* . variables having same names replacing old ones, please
confirm!

oK Cancel

Click OK. The data in the selected table is imported into the corresponding program or global variable
group. The Message Output Window prompts for import information. As shown in the figure.

\\ Syntax Check‘x{tummunicatiun Information }‘. Search Information f

- )

e When users bulk import variables, the width of string variables shall not exceed 1000 characters.
Otherwise, the import may fail.
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e Except for the variable columns that need to be modified, the rest of the columns in the form shall not
be modified, including adjusting the column width, etc. Otherwise, the import may fail. If fails, please re-
export the form for use.

e When the import operation is executed, the hidden worksheets in the form are imported. Please

delete the worksheets that are not in use.

10.3.12 Export Variables

10.3.12.1 Introduction

To make bulk edits to variables in a project, or to import them into another project, it is necessary to export
the variables in the project first.

The exportable variables include the variables in the global variable group and the program (PRG). You
can select the corresponding variable group to export as needed.

The variables are exported as .xIs variable table in variable groups, which are classified and displayed by
tabs in the variable table. All properties supported by the variable are exported to the variable table, such
as power failure protection, force, and SOE enable.

10.3.12.2 Requirement

The project is open

10.3.12.3 Steps

To export variables, follow the steps below:
(1) Click the Project menu.
(2) Select the Export Variables command. The Export Variables dialog box is displayed.
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Export Variable
NO. | Option | “ariable Group Name Type
0001 |7 tduw PRG
0002 |7 tedr PRG
0003 |7 dargf PRG
0004 |7 Main PRG
0005 |7 GV_Group COMMON
0006 |7 rgeth PRG
® Selectal (" Select none Export |
(3) Check the variable groups that need to be exported.
(4) Click Export. The Save As dialog box is displayed.
(5) Enter a filename and select a save path. The default is to save with the project name.
(6) Click Save. The variable table is exported.
A | B | C | D L | H | |
1 |Main(PRG)
2 |Variable Name Address Variable Description Variable Type |Initial Value Power Fail Safeguard  Enable to force  MetWork Public  Enable constant
3 |p1 BOOL o FALSE TRUE Not Public FALSE
4 |p2 BOOL :0 FALSE TRUE Not Public FALSE
5 |p3 BOOL 0 FALSE TRUE Not Public FALSE
6 |pd BOOL 0 FALSE TRUE Not Public FALSE
7 |p5 BOOL (] FALSE TRUE Not Public FALSE
8 |06 STRING(S0) | 'VAR] lratse TRUE Not Public FALSE
9|

When users edit the initial value of the STRING in the table, 3 single quotes appear. The first quote
is Excel's escape character for the English quotes, such as the ES8 cell in the figure. That means
users can only edit the initial value of the last two single quotes between them.

10.3.13 Export Variable Table

10.3.13.1 Introduction

The point table in the project can be exported for review and bulk editing. There are two ways to export

the point table, either automatically or manually.

The point table contains information about variables in the global variable group, program (PRG), and

diagnostic variable group.

The point table is exported as a .csv file and includes point table information such as Variable Name,
Variable Group Name, Variable Description, Variable Type, Data Area, Variable Offset, and Variable Size.

The description of the point table information:
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Point Table o
. Description
Information
ProjectName Project name
DateTime Export time, displayed as year-month-day hour-minute-second

Variable Name

Variable name

Variable Group
Name

Name of the POU, global variable group, or diagnostic variable group in which the variable is
located

Varlablle. Variable description information

Description

\Variable Type \Variable type

Data Area The storage area assigned to variables, which defaults to G area for variables in the POU and

global variable group, and to S area for variables in the diagnostic variable group

Variable Offset

Refers to the offset of the variable in the storage area. A variable associated with a direct address
has an offset that maps to the direct address as follows.

\Variables that are not associated with a direct address have their offsets randomly assigned by the
system

1 For BOOL variables, the mapping relationship between offset and direct address is: If the direct
address of a BOOL variable is %IXm.n/%QXm.n/%MXm.n, offset = m*8+n

2 For variables of other data types, offset = direct address

Variable Size

Refers to the number of bytes stored in the variable, which is determined by the variable's data
type

For BOOL variables, the variables associated with direct addresses have a variable size of 0. The
variables that are not associated with direct addresses have a variable size of 1 byte by default

Modbus Address

All variables in the I, Q, and M areas, within the corresponding address ranges (as shown in the

table below), are automatically mapped with a unique Modbus address

A
ProjectName: project

VarName
AT_BatteryAlarm
AT_CPUFatalErr

@~ O W

w

AT_CPUTimePulse_Imin
10 |AT_CPUTimePulse_10ms
11 |AT_CPUTimePulse_20ms
12 | AT_CPURun

13 |AT_CPUKey

14 | AT_CPUMemUsage

15 |AT_TimeQflLastSystemPowerFault

16 AT CPUTimePulse_l1s
17 AT SDState

18 |AT_CPUErr

19 |AT_CPUTemp

20 |TaskOrder2_RunTimeAverage
21 | TaskOrderZ_RunTimeMax
22 |TaskOrder2_RunTimeMin

10.3.13.2

AT_CPUTimePulse_100ms
AT_CPUTimePulse_200ms

DateTime: 2024-11-19 16-34-17

Data Area [Type (Variable Address Range|Modbus Address

%IX |BOOL (%IX0.0~%IX374.7 X0000~X2999
Area |

%IW [WORD|%IW0~%IW5998 X0000~X2999

%QX [BOOL |%QX0.0~%QX374.7 X0000~X2999
Area Q

%QW|WORD|%QW0~%QW5998 X0000~X2999

%MX |BOOL (%MX0.0~%MX7816.7  |X3000~X65535
Area M

1
0 0 ~/0 ~
%MW|WORD|%MWO0~%MW125070  [X3000~X65535
B C D E F G H

GroupName Comment Type DataArea Offset Size ModBusAddress
AT_D_LX_CU500 Battery alarm status-0:No battery 1:Normal 2:.Low battery BYTE S 196610 1
AT_D_LX_CU300 Controller Fatal Failure DWORD S 196616 4
AT_D_LX_CU300 100ms pulse BOOL S 1572995 0
AT_D_LX_CUS00 200ms pulse BOOL S 1572994 0
AT_D_LX_CU300 1 minute pulse BOOL S 1572992 0
AT_D_LX_CU300 10ms pulse BOOL S 1572997 0
AT_D_LX_CUS00 20ms pulse BOOL S 1572996 0
AT_D_LX_CU500 Project operation status-0:Unknown 1:Running 2:Stop BYTE S 196608 1
AT_D_LX_CUS00 Keyswitch status-0:Unknown 1.RUN 2.5TOP BYTE S 196609 1
AT_D_LX_CUB00 Data area memory usage BYTE S 196613 1
AT_D_LX_CU500 Time of the last system power failure STRING 'S 196628 32
AT_D_LX_CU300 1 second pulse BOOL S 1572993 0
AT_D_LX_CUS00 SD Cord status-0:Non-existent 1:Existence BYTE S 196611 1
AT_D_LX_CU500 General failure of controller DWORD S 196620 4
AT_D_LX_CUB00 Controller CPU temperature BYTE S 196612 1
TaskDiagGroup Task2 average value of historical run time UDINT S 201668 4
TaskDiagGroup TaskZ maximum value of historical run time UDINT S 201664 4
TaskDiagGroup Task? minimum value of historical run time UDINT S 201660 4

Automatically export point table

When users set the automatic generation of the variable table in the project options, save the project and
compile it, the point table is generated in the Project directory. The point table is a .csv file, with Varlnfo
(project name) as the file name by default. The point table is updated each time a compile operation is
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executed thereafter.

Note the following two points:

B For the first time to generate the point table, users need to Save the project first, and then Compile.
Otherwise, the compiler always prompts to save the point table afterward.

B A previously generated point table shall not be opened during compilation. Otherwise, the point table
cannot be automatically updated.

10.3.13.3 Manually export point table

10.3.13.3.1 Requirement

The project shall be compiled successfully

10.3.13.3.2 Steps

To export a point table, follow the steps below:

(1) In the Menu Bar, click [Project] - [Export Variable Table] command. The Save As dialog box is
displayed.

(2) Select the save path. Click Save. The point table is saved to the corresponding path with the
name of Varlnfo (project name) by default.

10.3.14 Export Public Variable Table

10.3.14 1 Introduction

The public variables are communication media for data interaction with the touch screen. After setting the
network disclosure properties of global variables/local variables, users can select the variables with public
properties to be exported in .xml format for touch screen import.

If the project is opened and compiled successfully by AutoThink, the Export Public Variables Table is
enabled. It is grayed out by default if the project is not opened or not successfully compiled.

After the project has been compiled, users can export all the public variables in the project to an .xml file
via the Export Public Variables Table menu. The variables include program block variables and global
variables. The variable types include basic and custom types.

10.3.14.2 Steps

To export the public variable table, follow the steps below:

(1) In the Menu Bar, click [Project] - [Export Public Variable Table] command. The Export Public

202



r%aﬂe-}

Variable Table dialog box is displayed.

EI;" AutoThink - ceshi.hpf* - [bianliang]
3 File(F) Edit(E) Project(P) Tool(T) Online(O) Window(W) Help(H)

= Compile(B) F11
Full Compilation{M)

= 5[,55" ces
=- ,%, ask Configurat Imp:::rt_fExpr::rt » b
- (@ TASK1(Tas ] )
- (2 Program Block Export Variable Information
[y Function Block Export Public Variable Information
~[58) Function i -
[_]m Hardware Conf Import Sample Project
E-[E Lx-cusoog _ -
...... Etherh Dptlon{D} .
e Etherh . = .
-0 com - Import Device Description File... | |
o D] C_[ . .
&1 Emerc View Calling Tree(F) L |
= E View Operation Log L |
£ [ Global Variable View Cross Reference Table -
------ 2] AxizParaGi View »
------ =) bianliang
------ 2 Gv_Group Default Permission Settings
% IZEEDMGI Project Permission Settings(P)...
B[z Data Type . _
______ @ ActiveBul Lib Auto-Update...
...... 12 BASE
------ “IZ DPSlaveStdDiagStructTypelLIB]
------ “[¢ EIP_ldentity_Data[LIB]

(2) Select the save path. Click Save. The default name is Varlnfo(Untitled).xml. The public variable
table is saved under the corresponding path.

10.3.15 Recycle Unused Variables

10.3.15.1 Introduction

This command allows you to recycle unused variables in the current project.

10.3.15.2 Steps
(1) Menu Bar: Click [Project] - [View] - [Unused Variables].

As shown in the figure below. The window displays the variables that have been defined but not
used in the global variables group and the PRG POU. The window records the names of unused
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variables and the names of the global variable groups or POUs in which the variables are located.
Users can select the variable names for recycling.

Unused Variable *
]
No. |Variable Name Address Variable Description Variable T... | Group Name/PQOU Name a
0001 || g1 %IX0.0 BOOL GV Group
0002 || p1 WORD  Main
0002 || g2 %IX0.0 BOOL  adfew
0004 | g2 BOOL  bianliang
0005 | g3 BOOL  bianliang
0006 || g4 BOOL  bianliang
0007 || g5 BOOL  bianliang
o008 || g6 BOOL bianliang
0009 | g7 BOOL  bianliang
oo10|[ g8 BOOL  bianliang
0011 | g9 BOOL  bianliang
nn1a |l Aan atal [ v
< >
|
[~ selectan

Recover | Cancel I

(2) Manually check the variables that need to be deleted, or click the Check All box to quickly select
them all. Click Recycle. The confirmation dialog box is displayed, as shown in the figure below.
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Unused Variable

No. |Variable Name Address Variable Description Variable T... | Group Name/POU Name =
o001 ([ g1 %IX0.0 BOOL GV Group
0002 [ p1 WORD  Main
0002 | g2 %IXO. — : adfew

- |AutoThink P
0004 l_ g2 ) | bianliang
0005 l— g3 ) | bianliang
0006 l_ g4 B @ Are you sure to delete these variables?  bianliang
0007 |7 g5 ) | bianliang
0008 |7 g6 ) | bianliang
0009 |7 q7 bianliang

B Yes No A
0010 |7 fol:] ) | bianliang
0011 |7 g9 | BOOL bianliang
nn+> IIET RO hisnkiana v
< >

[~ Selectal
Recover Cancel

(3) Click Yes. The confirmation box for the completion of variable recycling is displayed, as shown in
the figure below.

Unused Variable

No. |Variable Name Address Variable Description Variable T... | Group Name/POU Name
0001 | g1 %IX0.0 BOOL GV Group
0002 || p1 WORD  Main
0002 |[ g2 %IX0.0 S : adfew
AutoThink et .
0004 |_ q2 bianliang
0005 |_ g3 bianliang
0005 [ g4 f@ Variable recovery completed! bianliang

e This function is only available after the project has been successfully compiled.
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e |f the POU property is read-only or the POU has a password but has not been opened, the POU
variable cannot be recycled.

10.3.16 View Address Overlap

Menu Bar: Click [Project] - [View] - [Address Overlap].

Select this command to check the overlap of memory allocation in the project. The scope of the check
includes variables for which direct addresses have been defined in global variable groups and PRG
POUs, storage areas allocated by allocation methods, and channel addresses in the hardware
configuration. In addition to the allocation methods, variables in the global variable groups and PRG POUs
shall be referenced in the configuration logic to be detected.

The results of the check can be viewed in the Syntax Check tab of the message window, as shown in the
figure below. The results of the check are displayed in groups, listing information about each memory
overlap, including the address of the memory overlap location and the starting address of the memory
where each overlapping variable is located in each group.

° @This function is only available after the project has passed the compilation.

10.3.17 View Multiple Write Outputs

Menu Bar: [Click Project] - [View] - [Multiple Write Outputs].

Select this command to display the Multiple Write Outputs window. View the global variables or variables
in PRG POUs that have been used as outputs multiple times, as shown in the figure.

The result information includes the variable names of the multiple write outputs, the names of the POUs
that use the variables, and the addresses where the variables are referenced in the POUs.

Multiple Write Outputs can only detect the direct address variable of the Q area.

206



| Sk

No. Variable Name Direct Address POU Name Position
0001 Yoqx0.6 %0X0.6 adfew(PRG).Id 0001
noo2 Soqm0.6 ROX0.6 adfew(PRG).Id ooz

ol This function is only available after the project has passed the compilation.

10.3.18 View memory usage

Menu Bar: [Click Project] - [View] - [Memory Usage].

Users can select this command to view the controller memory usage after compiling the configuration
project. The software follows the I/Q/M/S sequence in bytes. If a byte of memory has been configured, it
displays to the users the usage of that byte, such as which bit is used, or whether the byte has been
configured as a byte, word, double word, or long.

As shown in the window below, the result information shows in what form the memory has been
configured, and the corresponding form is marked with a check mark.

No. ariable Name | Direct Address POU Name Position

0001 %eqx0.8 %0X0.6 adfew (PRG).Id ooo1

0002 %qx0.8 % 0X0.6 adfew(PRG).Id oooz

B
%80 v
%8100 v
%1200 v
%B378 v
%QB0 Iv
%QB100 v
%apzer ||V
%QB367

10.3.19 View cross-reference of variables/addresses

o This function is only available after the project has passed the compilation.

This software supports viewing cross-reference of variables/addresses and allows for quick navigation to
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specific reference locations by double clicking in search results. During finding and jumping, the position of
the located information is displayed according to the following principles:

B POU name: Display search results in the order of POU nodes from top to bottom in the Project
Management Tree.

B Position in the POU: The sequence of variables within the same POU is in accordance with top-to-
bottom and left-to-right, and can be accessed and displayed directly from the data in the cross-
reference table. Since CFC language does not specify the sequence of top to bottom and left to right,
the sequence of variables in CFC is determined by the sequence of component IDs (that is, the
sequence in which the CFC components are added).

10.3.19.1 Steps

1. View the Cross Reference Table. This software supports opening the Cross Reference Table through
the following two methods:

B After successful compilation, select [Project] - [View Cross Reference Table].

B After successful compilation, right click on the element in the program that is associated with a
variable and select Cross Reference.
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Project(P) Tool(T) Online(O) Window(W) Hel;
Compile(B) F11
Full Compilation(M)

Import/Export »
Export Variable Information

Export Public Variable Information

Import Sample Project

Option(0)...

Import Device Description File...

View Calling Tree(F)

View Operation Log

View Cross Reference Table
View >

BackUp >

Default Permission Settings
Project Permission Settings(P)...

Lib Auto-Update...
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0003
ST1_FB
Add Contact(S) F3
Insert Contact(l)
0004 Cail (L) F&
Jurmp(l)
Return(R)
Block Component(E) Alt+F2
Execute 5T(Y)
Megate Contact(H) Alt+F3
Megate Coil(Q) Alt+F6
< Set Coil(L) Alt+R
Reset Coil(\W) Alt+Cirl+R
[v Exact Search \fariab Advanced *
POU Name: | Main Debug > [
U:w
Mo. \ariable Name
Cross Reference(K)
{1y ain.p1
C Ctrl+C
0002 | Main.p opy(C) r
Cut(T) Crl+X
0003 Main.p4
Paste(P) Ctrl+V
1004 main.p1 Right Paste(V)
Lower Paste(O)

2. In the "Cross Reference Table", use | to expand or close the filtering criteria for "POU Name" and

"Variable Type".

[ Exact Search \ariable Name/Address: |MAIN.F‘1 | Find | 11 b

POU Name:  [Main w|  Variable Type: |Al 1

3. According to the actual situation, the difference between checking or unchecking "Exact Search" and
whether it is checked is as follows:

checking "Exact Search": When searching for variable names or addresses, it is a full match search,
meaning that the variable name must be the keyword being searched for in order to be considered
a match; The first address is considered a match only when it overlaps with the searched address.

For example, if searching for variable p1, only the variable named p1 is considered a match; Search
for address% IWO0, both address% IWO0 and% IX0.0 are considered a match.

unchecking "Exact Search": When searching for variable names or addresses, it is a fuzzy search,
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which means that if the variable name contains the search keyword, it is considered a match; If
there is any overlap between the actual occupied address and the searched address, it is
considered a match.

For example, if the variable p1 is searched, both the variable names p1 and p10 are considered to
match; Search for address% IW0, address% IW0,% 1X0.0,% 1X0.1 are all considered matches.

4. Enter the variable name or address you want to view, select the POU name and variable type you want
to search for from the drop-down menu, and click "Find".

The variable name is not case sensitive
Finds only the names of variables that have been successfully compiled
Finds only variables that have been referenced by the user program

5. The software displays the query results as shown in the following figure.

Click on the title names of each column to arrange them in ascending or descending order.

When there are many search results, you can use to flip through the pages, and a maximum of

1000 pieces of information can be displayed on a single page.

[ Exact Search \ariable Mame/Address: |M | | Find | 11
POU Mame: All hd Variable Type: |Al hd
Mo. “ariable Name ‘ Address ‘ Variable Description ‘ POU Name | Position Read-Write Attribute “ariable Type
o001 Main.p1 %aix1.1 Main(PRG).Id 0001 Read BOOL
o002 Main.p1 %11 Main(PRG).ld o002 Read BOOL
0003 main.p1 %eix1.1 st1(FB).st 0001 Read BOOL

6. Double click on any query result to quickly navigate to the specific reference location. After jumping
over, the system highlights the specific reference location.

10.3.20 Input Assistant

10.3.20.1 Introduction

Using the Input Assistant allows for the quick selection of required variable names or function block names
to associate with elements or function blocks, as well as the import of operators and keywords of the ST
language.

B Menu Bar: Click [Edi]t - [Input Assistant];
B Shortcut key: F2.

To use the assistant, in the editing area or watch list, select a variable or functional block name. Press F2.
In the pop-up Help Manager, select the target variable or functional block. Import it to replace the original
variable or functional block.

If a variable from one of the POUs in the PRG local variables is selected, return the text: POU name.local
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variable name.

Users can also select the block component name AND, or select the variable name in the watch list to use
the Input Assistant in the same way as above.

To use the Input Assistant in ST editing area, when users press F2, if the text is not selected, the text
selected in the Help Manager window is appended where the current cursor is located; And if the text is
selected, the selected text is replaced with the text selected in the Help Manager window.

List of Returned Texts

Reference Type Returned Text

Returns as ??7:=FUN(???, ??7?, ??7?), where FUN is the function
name, ??7? indicates the input parameters and return value of the
function

To reference a function defined in a library or
a custom function in a project (library)

To define the program in the project Returns as PRG_POU()

To reference a functional block defined in a
library or a custom functional block in a
project (library)

Returns as FB1(in1:= ???, in2:= ???), where FB1 is the instance name,
and in1 and in2 are the input and input/output pin names

10.3.20.2 Variable properties

The Variable Properties menu item allows you to quickly display the properties window of the currently
selected variable.

In the program editing area, select Variable Element or Variable Name, or select Convert in SFC. Users
can view the variable properties via:

B Program area: Right-click the element or variable name. Click Variable Properties;
B Menu Bar: Click Edit > Variable Properties;
B Shortcut keys: Shift + F2.

The Variable Declaration dialog box corresponding to this variable is displayed, as shown in the figure.
Users can modify Class, Type, Initial value, Network Public, Address, Variable description. When the
variable category is Global Variable, the Variable Group List can be modified.
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Variable Declaration >
Class Variable Group
Local Variable |G ~]

Cancel

Variable Name Start No — Type [ Power Fail Safeguarc
‘TES-” | | BOOL [ Enable constant
Address Initial Value Variable
Network Security Variable Count

Not Public v | ~| |

Category: used to select local or global variable

Variable group list: Used to select the variable group list

Variable name: Used to enter the variable name

Type: Used to select the data type

Initial value: Used to enter the initial value

Network disclosure: Used to select whether the variable is public or private
Direct address: Used to enter the direct address of the variable

Variable description: Used to enter the comment

Security: Used to select the variable security property

Power failure protection: Used to check the variable to enable power failure protection

Constant or not: Used to check the variable as constant

10.3.21 Associate IEC Variables

To associate |IEC variables, you can map hardware configuration channel variables to PRG variables,
network variables and global variables, including servo motors, frequency converters, |10, and other
hardware modules. Only simple type variables are supported for mapping.

10.3.21.1 Steps

B To Associate IEC Variables

(1) Open the EtherCAT Slave Device - [EtherCAT IO Mapping] tab.

(2) In the "Channel Name" column, click the buttonj and select "Associate |IEC Variable." As

shown in the figure below.
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EtherCAT Slave Station Configuration ] Process F'arameter] Init Commands ] Channel Parameter Information lEtherCAT 10 Mapping Jlnformation

Channel Number | Channel Name: GroupName | Channel Type | Bytes | Channel Address
1 E | 0.1 %e[X0.0
lAssumated IEC Variables J
2 ES_IN_2 J 0.1 %6040.1
Cancel Associations
3 ES_IN_3 I 0.1 %00 2

-

A "Help Management" dialog box will pop up.
(3) Select the variable to be associated and click OK.

The "Associate IEC Variables" dialog displays all available variables for association. Associated
variables do not support direct address variables, and the variable type must match the type of the
channel variable to be associated. You can also create new variables directly for association.

Help Management X
PRG Local Variable
Global Variable Bl ||, PRG Local Variable
Metwork Variable E{"} Main 0K

4 Var1(BOOL)
€ Var2(B00L)
¢ A(BOOL)

“d]l MotionMain torsz

B To Cancle Association:
o Inthe "Channel Name" column, click the buttonJ and select "Cancle Association".

This will dissociate the IEC variable from the hardware configuration channel variable.

10.4 Instruction

In a programmable controller, commands and combinations of commands that enable the CPU to
complete an operation or implement a function are called instructions. The set of instructions is called the
instruction system. The instruction system is the bridge between programmable controller hardware and
software, and is the basis for programmable controller programming.
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AutoThink provides a wide range of instructions, which can be divided into transition instruction,
comparison instruction, type conversion instruction, logic operation instruction, analog application, and
other types according to their functions. For easy understanding and memorizing, we divide the algorithm
library into six types: standard library, basic application library, system library, industry application library,
fieldbus library, and product extension library. All three platforms contain the standard library, basic
application library, and system library. For the industry application library and product extension library, the
corresponding library files are loaded according to the selected target platform.

PLC instructions are implemented in the programming software in two ways: function and functional block.
Both function and functional block are the program organization unit of AutoThink software, which are pre-
programmed to implement a certain function. The functional block output can be one or more results.
Each functional block instance has an associated identifier (that is, the instance name ); While the function
does not need an identifier and has only one output result (that is, the return value of the function). See
POU types for specific concepts of function and functional block.

10.4.1 Instruction Library

The libraries are divided into six types according to the functions of the instruction codes in the libraries:

B Standard library: The instruction set specified in the IEC61131-3 standard, and the instruction set
common to compilers.

B Basic application library: The general-purpose application library.

B Industry application library: The specific industry-related library, such as the motion control and
chemical industry libraries.

B System Library: The general-purpose system interface instructions provided by OS, and the general-
purpose PLC system interface instructions provided by RTS.

B Fieldbus library: The interfaces provided by various fieldbuses. When a controller that supports fieldbus
is added, the instruction library is automatically displayed.

B Product extension library: The custom interface instructions provided by a specific product.

10.4.2 Call Instruction

10.4.2.1 Introduction

The instructions in the Library Manager are all enabled by default and can be manually configured by
users as needed.

10.4.2.2 Requirement

No instruction implemented as a function needs to be declared when used.
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Any instruction implemented as a functional block requires an instance name to be declared when used.

10.4.2.3 Steps

(1) Library Manager: Right-click an empty area, and click Library Configuration.

(2) In the pop-up Library Configuration dialog box, check the library files that need to be added. Click
OK to add them to the Library Manager window.

10.5 Task Configuration

10.5.1 Create Task

10.5.1.1 Introduction

Under the "Task Configuration" node on the LX platform, there is a default "TASK1 (Task 1)." A program
block is already called by default under this task, and additional program blocks can be called as needed.

10.5.1.2 Requirement

The project is open.

10.5.1.3 Steps

To create a new task, follow the steps below:

(1) In the Project Management Tree, right-click the Task Configuration node, and click Add Task.

?E} ceshi

- B-@ TA Add Task
""| IEI F'rugrﬂrumn

=~y Function Block

. e 4 _fb(FB)
...... ._"'"_J Function

(2) The Add Task dialog box is displayed as shown in the figure. Check the Launch advanced task
configuration to configure the settings.
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New Task

Run Type:

Prigrity:

Start Type:

Task Name:

Task Cycle:

Task Number:

X
|testtl1| —
20 EI Milizecond (1—2000) [
|C5"C"'3 ﬂ [¥ Enable advanced task configuration
|1e
a3
|r.1anual -

Add Task dialog box

O

Task name: The name consists of numbers, letters, and underscores, and shall not start with
a number. Its length shall not exceed 32 characters.

Task cycle: The time interval at which tasks are executed periodically. This can be set when
the Run type is selected as Cycle.

Run type: Single, Cycle and Full Speed are available as options.
Single: The task is executed only once.

Cycle: By selecting Cycle as Run type, the LX controller executes tasks at regular intervals
according to the set task cycle and priority.

Full Speed: At full speed, the controller cycles through tasks according to priority.
Priority: 1 - 16. The smaller the number, the higher the priority, supported by LX controller only.

Task number: Task ID. Tasks are executed in the sequence of the task number. It cannot be
edited and is automatically assigned when a new task is created.

Startup type: Manual by default. Manual and Auto can be selected. If Manual is selected, the
project enters the monitoring state after it is installed. Since the task is stopped, it is necessary
to click Run manually to run the task. If Auto is selected, the project enters the monitoring state
after it is installed, and the task runs automatically.

(3) After configuring the task parameters, click OK.

Add a task with the name TEST_01. Set the time slice to 3 and the startup mode to Auto. Run the

task

in a 10 ms cycle as shown in the figure.
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= igj cesh
El & ﬂskl:unﬂgurﬂtiun

"

- (& TASK1(Taskz)

R te 10 1(Task3)

“ r_l Program Block
El | ﬂ Function Block
b I{"} id_fb(FB)

10.5.2 Add Program Call

10.5.2.1 Introduction

All POUs need to be called under tasks to be executed. For the LX platform, the program MotionMain is
added by default to the MotionTask task, and the program Main is added by default under the TASK1 task.

Instructions for the use of MotionTask tasks:

B |t is not recommended to add programs under the MotionTask task, especially time-consuming
programs or endless loop programs.

B Breakpoint commissioning and online tracking functions shall not be used for this task.

B [tis not recommended to call blocking instructions, such as system library, industry application library,
or fieldbus library, in this task.

B If the POU name under the Program Block node is modified, the POUs with the same name under the
task nodes are updated synchronously.

B If the called POU under the Program Block node is deleted, the POUs with the same name under the
task nodes are deleted at the same time.

B The POUs called in the task are executed in top-to-bottom sequence.

10.5.2.2 Requirement

The POU that needs to be task-called has been configured.

10.5.2.3 Call via the task right-click menu

(1) Select the task node. In the right-click menu, select the Add Program Call command, as shown
in the figure.
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{éﬁé ceshi
Elr% Task Configuration
Fl- @ TASK1(Task2)
. 2
-8 Program Bloc! Add Program Call
- Function Bloc p
- rope
....... Ik 1d_fb(FB) 220
------ (553 Function Delete
|'_—'|D:| I-I_a_ru:lware ConfigOraton

(2) The Add Program Call dialog box is displayed. All the POUs under the Program Block node are
displayed in the addable POU list box. The POUs that have been called under the current task
are displayed in the POU list box. As shown in the figure.

Add Program Call X

Can add POU: Under the current task POU:

< Kain

[ MotienMain

iS5 5T

2 sFC

A tes

2 sFCH

[ tedr

ol tduwe

[ dargf

4| rget Select All -=
- adfew - —

<- Delete All

Rezet

oK Cancel

(3) Select the POU that needs to be called. Click Add to add the POU to the current task for calling.
o After each addition, the cursor in the left list box automatically moves to the next POU position.

o Inthe right list box, select the POU. Click Delete to delete the call to the POU. When adding
and deleting, users can use Shift or Ctrl to make multiple selections.

o  Click Select All to add all addable POUs to the task for calling.
o  Click Delete All to delete all called POUs under the task.

o  Click Reset to restore the POU call to the state when the window was opened.

o Click 4 and W |to adjust the sequence in which POUs are called in the right list box.

(4) Once editing is complete, click OK to close the Add Program Call dialog box.

(5) When there is no change in the POU called under the task, click OK, and a prompt box is
displayed.
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Add Program Call >

Can add POU: Under the current task POU:

[ Main [ MotionMain
Il MotionMain
iS5 ST

! P sFC Add >
[ tes
P sFCi
i tedr <« Delete
oG tduw

<[+ dgrgf

Ik rgeth Select All -»
I adfew —_—

=- Delete All

Rezet

oK Cancel

The called POU is generated under the task node, as shown in the figure.

E----{gﬁ ceshi
El--am Task Configuration
- [ TASK1(Task2)
Bl G testd1(Task3)
: 8 1 otionMain(PRG)
-8 Program Block
=8 Function Block

10.5.2.4 Call via drag and drop

Under the Program Block node, select the POU LDprg. Drag and drop it to the task node for calling. A
POU with the same name is generated under the task node, as shown in the figure. The called POU can
be dragged and dropped to adjust the calling order.
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SREY ceshi
B--&= Task Configuration
- (& TASK1(Taskz)
Bl & test1(Task3)

L dIEMMationMain(PRE)
=52 ProgramBlock
------ 4k Maif(PRG)
------ 4 MotjonMain(PRG)
...... iE ST(PRG)
...... _;I SFQ(PRG)
...... 4k tes(PRG)
B % SFC1(PRG)

b b have(ACTION)
------ 4} tedr(PRG)
------ 4 tduw(PRG)

E----{Eﬁ:j ceshi

B4 Task Configuration

B @ TASK1(Task2)

Bl G testd1(Task3)
- d]l MotionMain(PRE)
- 4][}.

=52 Program Block

Cd]l Main(PRG)

- d][ MotionMain(PRG)

10.5.3 Modify Task Properties

10.5.3.1 Introduction

The Task name, Run type, Priority, and Startup type can be modified in the Task Properties.

10.5.3.2 Steps

To modify the task properties, follow the steps below:

In the Project Management Tree, right-click the task node TEST_01 (Task 2), and click Properties.
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Task Property 4
Task Name: | TAsK1
Task Cycle: 20 [ Milseconds  (1—2000) Cancel
Run Type: |C¥‘C"C j [ Enable advanced task configuration
Priority: |2
Task Number: |2
Start Type: |r.1ﬂnua=.|l j

Watch Dog

[+ Enable

Watch Dog Time: 150 Miliseconds  (1-1000000)
Sensitivity: |1 (1-10)

See Create Task for various information on modifying task properties.

10.5.4 Running Task

10.54 .1 Introduction

After the task is installed to the controller, the controller operation can be initiated by a key switch or a
software button.

10.54.2 Requirement

The project has been installed.

10.5.4.3 Steps

To run a task, follow the steps below:
B Click the [Online] - [Monitor] command to enter the online state.

If the task startup type is configured as Auto, the task runs automatically after entering the online state.
The task status is displayed in real time on the task POU, as shown in the figure.
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=455 project
-4 Tazk Configuration
. =& MOTIONTASK(Task1) (Stopped)
. L.d]l MotionMain(PRG)
= @ TASK1(Task2) (Running)
td]l Main(PRG)

It can also be operated via the online operation buttons of the task, which are Run, Pause and Stop
from left to right, valid for all tasks.

= 00 E

Click the Run, Stop, and Pause commands to put the task into the corresponding running state. The
relationship between the commands and task status is shown in the figure.

o —

.__II

(' Running )

-
2
<.
2 %
%
©
,.--"’r-f - - g i e e
/ N\ 7
| Stopped ) L Paused/})
o -/. h“‘-—ﬁ__
—— Stop —
10.5.5 Delete Task
10.5.5.1 Introduction
It allows you to delete user-defined tasks.
10.5.5.2 Steps
To delete a task, follow the steps below:
(1) In the Project Management Tree, right-click the task node. Click Delete. A confirmation dialog box

for deletion is displayed.
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1 AutoThink X

'o Deletion can not be restored. Are you sure you want to delete
¥ task TASK1?

0K Cancel

(2) Click OK to delete the task node TEST_01 and the POUs under it.

10.6 Program Organization Unit

10.6.1 POU Types

There are three types of POUs: program, functional block, and function.
Each POU consists of two parts: variable declaration and algorithmic programming.

Declaration part: The local variable declaration is made in the variable area of the POU editor for the
definition of the variables.

Algorithm part: It is the main body of the POU, where four different languages, LD, ST, CFC, and SFC, are
selected in the program area of the editor to perform algorithmic programming operations.

The schematic diagram of the POU structure is shown in the figure.

PROGRAM 7] FUNCTION_BLOCK FUNCTION
(program name) (function block name) (function name: data type)
PN ——
Variables - Declarg ton
| section

Text and graphics

instruction set (POU body) Code section

B Program

A program is a sequence of statements, or a set of instructions, written to accomplish a task.
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AutoThink software divides a program into subprograms (also called program blocks) and main
programs (also called tasks). The former is used to implement the control logic in the field; And the
latter is used to call the former and make it run.

Functional block

The functional block can produce one or more numerically executable logic elements. The functional
block retains values for the next operation. After a set of data is input, different output data may be
obtained.

The functional block cannot run on its own; Instead, it shall be called by the program before it runs in
the program.

Function

The function is the logical element that produces exact results. Unlike the functional block, the function
value cannot be retained for the next evaluation.

When a function is defined, the function shall receive a data type as a return value (to return data type).
The calculation result of the function is assigned to the function itself. That is, the output variable of the
function is the function name itself.

The function is executed to produce an output result of a unique data type for a specific set of inputs.
Compared to the functional block, the function has only one output result, without any internal conditions.
In other words, given the same input parameters, a call to the function must yield the same operation
result. Various mathematical operations that are normally used, such as SIN(X), are typical types of
functions.

In the following descriptions, the program POUs are referred to as programs, the functional block POUs
are referred to as functional blocks, and the function POUs are referred to as functions.

10.6.2 Create POU

10.6.2.1 Introduction

AutoThink software divides POUs according to their types. However, the dialog box that opens when
users add POUs is the same; And the operable contents in the dialog box may be different according to
the types of POU. Up to 512 POUs can be added to a project.

10.6.2.2 Requirement

The project is open.

10.6.2.3 Steps

To add a POU, follow the steps below:
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(1)

(@)

(3)

In the Project Management Tree, right-click the Program Block node, and click Add Program.

El-Eg Funet

Add Program
Add Folder...

Paste Program

EtherNet1(ETHEF

Ftharblat?FTHFL

The Add Program Unit dialog box is displayed.

Add Program Unit

Name:
Type
(&

~
~

Paper Type: Al -

Language

(" Continuous Function Chart CFC
(@ Ladder Diagram LD
Structured Text ST
Sequential Function Chart SFC

Section Of Ladder Diagram LD

|EDDL

Return Safety:

=l
| Cancel

Set POU-related properties.

Name: Used to enter the POU name. if the name is not legal, the OK button is not available.

The POU name shall only contain letters, numbers, and the underscore _. The first character
shall be either a letter or an underscore, and shall follow the following principles:

They shall not share the same name with variable name, variable group name, POU folder
name, task name, project name, data type (custom or system default), keyword, instruction
library name, or functional block name.

The POU name shall not be null.

The length of the POU name shall not exceed 32 bytes, and the part that exceeds the range

cannot be entered.

The POU name shall not be defined as a keyword reserved by Windows. The keywords include
CON, PRN, AUX, NUL, COM0O, COM1, COM2, COM3, COM4, COM5, COM6, COM7, COMS,
COM9, LPTO, LPT1, LPT2, LPT3, LPT4, LPT5, LPT6, LPT7, LPT8, and LPT9.

Paper type: Used to select the paper type, that is, the size of the open programming window.
The default is AO, and A3, A4, B5, Ax, and AO can be selected.

Type: This option cannot be modified. The POU type is automatically defaulted according to
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the POU node selected by users. See POU Types.

o Language: Used to select the programming language, with CFC (Continuous Function Chart),
LD (Ladder Diagram), ST (Structured Text), SFC (Sequential Function Chart), and LDS
(Ladder Diagram Segmented) available.

o Return type: The button is operable when the function POU is added.

(4) In the pop-up Type Manager dialog box, select the type of data returned by the function. Click
OK to complete the type setting.

Add Program Unit %
Name: Paper Type: IAu ;I
— Type — Languag

' Program PRG {~ Continuous Function Chart CFC
(" Function Block FB (® Ladder Diagram LD
(& Function (" Structured Text ST

(" Sequertial Function Chart SFC
(" Section Of Lacder Diagram LD

(" Function Block Diagram FED(Safe)

Ok | Cancel |

Type Manager ¥ X

(5) Click OK to complete the addition of the POU. The POU is displayed as a sub-node under the
corresponding node in the Project Management Tree.
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10.6.3 Copy and Paste POU

10.6.3.1 Introduction

Copy a POU and paste it into the current project or another project.

There are custom functional blocks or function POU1s with the same name in the source and target
projects. If the POU1 in the target project is deleted, and the POU1 in the source project is copied and
pasted into the target project, the program where the POU1 of the target project is called is automatically
updated. This function is only available for POUs in LD and CFC languages.

10.6.3.2 Requirement

The POU has been created.

10.6.3.3 Steps

To copy and paste a POU, follow the steps below:

(1) In the Project Management Tree, right-click the POU name, and click Copy Program Unit.

- S SR
=1 Program Block

------ 4k Main(PRG)

------ qlf MotionMain(PRG)
...... EE ST(FIRG}

------ P SFC(PRG)

------ 4 tes(PRG)

El- P SFC1(PRG)
fd]b have(ACTION)

...... QDW

...... {"} tdusa DEIEtE
...... {"} dgrg Edit

...... ,{"} rgf.‘tt
------ 4k adfe Rename
B8 Function .
e .{l[lr, d ft EUFI}I" Prﬂgram Unlt
(@ Function Forbid Scheduling

B-F Lxc Allow Call

;::::::@ Property...
B Permission Settings

(2) Right-click the target program block, and select Paste Program.

el
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E||_(Ej e T
el Main Add Program

{"} M otio
32 ST Add Folder...

_"}l SFC(

A tesE Paste Program
El- § SFC1(PRG)

fd]b have{ACTION)

~-d]l tduw(PRG)

o]l dgrgfiPRG)

~dllf rgetb(PRG)

-~ adfew(PRG)

(3) The program is pasted under the selected program block.
=2 Program Block

------ 4 Main(PRG)

------ dlF MotionMain(PRG)

------ EE ST(PRG)

------ B SFC(PRG)

------ 4 tes(PRG)

- 3 SFC1(PRG)

fed]b have(ACTION)

------ 4 tduw (PRG)

------ gl dgrgf(PRG)

------ gl rgetb(PRG)

------ gl adfew(PRG)

------ b e

10.6.4 Delete POU

10.6.4.1 Introduction

After the delete POU operation is executed, the POUs called under the task node are deleted together.

POU cannot be restored after deletion. Please proceed with caution.

10.6.4.2 Steps

To delete a POU, follow the steps below:

(1) In the Project Management Tree, right-click the POU name, and click Delete.
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E """" b [P R
=58 Program Block

------ 46 Main(PRG)
------ dF MotisnMain{PRG)
...... 3z o
...... 9 < Delete
...... ._JI]['r. ti =
o ¢ Edit
e Rename
------ Al t Copy Program Unit
...... ._JI]['r. d
gg i Forbid Scheduling
...... 4k b Allow Call
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el K Property...
------ (g Funct Permission Settings

£ Hard. -
10.6.5 Rename POU

10.6.5.1 Introduction

Rename the POU.

10.6.5.2 Steps

To rename a POU, follow the steps below:
(1) In the Project Management Tree, right-click the POU name, and click Rename.

(2) The Rename dialog box is displayed, as shown in the figure below.

Rename X

Old Name: dgrgf

New Name: Jdgrof]

Cancel

(3) In the New name box, enter the new POU name. Click OK.

See the corresponding section of Create POU for naming rules.
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10.6.6 Import POU

10.6.6.1 Introduction

If there is a need to reuse the POU program of other projects during project configuration, import the POU
to the current project and open it for editing.

When importing, if there are POUs with the same name in the current project, the system prompts for
overwriting.

The imported POU file is exported and generated by Export POU(X)....

Note the following points when importing POUs. Otherwise, the import may fail.

B The project supports a maximum of 512 POUs. Beyond this value, no POU can be imported.

B APOU has a maximum of 999 network nodes. Beyond this value, no network node can be imported.
B Only 100 POUs can be imported at a time.
[ |

The POU with more than 32 elements in series or 16 elements in parallel on a network node cannot be
imported.

B The imported POU name shall not be the same as the instruction name in the algorithm library, the
folder name in the Project Management Tree, or the automatically generated POU name by the system
(such as the name of a read/write subprogram for allocation methods).

10.6.6.2 Requirement

There is at least one importable POU.

10.6.6.3 Steps

To import a POU, follow the steps below:
(1) Click the Project menu. Select Import POU(T).... The Open window is displayed.
(2) Select the POU file that needs to be imported. Click Open to import it.

If there are POUs with the same name in the current project, the system prompts whether to perform the
replacement of the POUs with the same name.

If the POUs with the same name being replaced have read-only or read/write permissions set, enter the
password and replace them.
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10.6.7 Export POU

10.6.7 .1 Introduction

During project configuration, if there is a need to reuse the POU of another project, export the POU from
the other project, and then import it into the current project.

The file is exported in .xml or .exp format. For the .exp format, only LD POUs can be exported.
Note the following points when exporting:
B Only POUs in ST and LD languages can be exported.

B If there are POUs with the same name under the export path, the system prompts whether to overwrite
the POUs with the same name.

B By Import POU(T)... menu item, the exported POU can be re-imported into a project.
B The exported POU can be opened directly for editing.

10.6.7.2 Requirement

At least one POU has been created.

10.6.7.3 Steps

To export a POU, follow the steps below:

(1) Click the Project menu. Select Export POU(X).... The Export POU dialog box is displayed, as
shown in the figure.
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Export POU
NO. | Option | POU Name POU Language POU Type
0001 |— TOUW LD PRG
0002 |— TEDR LD PRG
0003 |— DGRGF LD PRG
0004 |— MAIN LD PRG
0005 |— RGETE LD PRG
0008 |— MOTIONMAIN LD PRG
(" Selectall (" Select none @ XML O Exp

I Review I Export

(2) Check the name of the POU that needs to be exported. Select the export format.

(3) Click Review. Select the path where the exported file is saved. Click Export. The POU is saved
in the target path.

When the POU is set up with read-only or read/write permission, the correct permission password
shall be entered before exporting.

Main ot
Passwaord: —
Ok Cancel
10.6.7.4 Instruction for importing and exporting in .exp format

Export and import the LD language POU in AutoThink.
Import the LD language POU in Codesys (2.3.4.1).

Instruction for the .exp Format File:
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“if g

HollySys

F

%* BPATH = "Prg' *)

¥ @SYMFILEFLAGS := '2048' *)
BSECONDNAME = " '*])
BOESCRIPTION = ' ‘W)
BS0RT = "1 "¥)

BEXPORTTIME := '
BAMENDTIME := '
BOOWHNLOADTIME &=
BIODIFIER = '
BPAPERSIFE := 'A
@BPRINTTYPE := ‘0
(* BVERSION := "1.0
PROGRAM Main

T
# ¢ # & &8 F g £

VAR

pl:
EMD_WAR
VAR

pa:
EMD_WAR
VAR

p3:
EMD_WaR
VAR

pd
EMD_WVAR

(¥ GEND_DECLARATION
—LD_BODY
_PRO_COMMENT

Please add comments
_END_PRO_COMMENT

Program comment

Mumber of network node _METWORKS : 2
Metwork node — TEE-{WP‘K

Jump lable ——" _copmenT

—END_COMMENT
—LO_ASSIGHN
—LD_AND
_LD_OPERATOR @ 2
LD _CONTACT

Mewxt network node—— _MNETWORK
_COMMENT

_END_COMMENT
_LD_ASSIGN
—EMPTY
_EXFRESSION
_POSITIV
_OUTPUTS @ O

Program end—— END_PROGRAM

Instruction for the export structure of each element:

(1) Contact
_LD_CONTACT --Contact mark
p1 --Variable name
_EXPRESSION --Whether to negate
_POSITIV

20%9-{14 =10 18:01:06 '¥)
b

v

ey
0 ')

N

e

BOOL := FALSE;
BOOL = FALSE;
BOOL := FALSE;

BOOL = FALSE;

= 00 W)

here. ..
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(2) Out
®  Coil
_OUTPUT
_POSITIV --Whether to negate and set
_NO_SET
out1
® Jump
_OUTPUT
_POSITIV
_NO_SET
_JUMP
out2
B Return
_OUTPUT
_NEGATIV
_SET
_RET
Return
B Negate, set, reset
o Negate
_NEGATIV
_NO_SET
o Set
_POSITIV
_SET
o Reset
_NEGATIV
_SET
(3) Block
B Standard library block component
_OPERATOR --Block mark
_BOX EXPR:2 -- Number of inputs
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_ENABLED : 0 --EN is only visual
_OPERAND --Input mark

_EXPRESSION --Whether to negate
_POSITIV

p1 --Variable associated with pin
INO --Pin name

_OPERAND

_EXPRESSION

_POSITIV

p2

IN1

_EXPRESSION

_POSITIV

AND --Block name

_OUTPUTS : 1 --Number of outputs
_OUTPUT --Output pin

_POSITIV --Whether to negate and set
_NO_SET

p1 --Variable associated with pin
ouT --Pin name

B Function
_FUNCTION --Function mark
_BOX_EXPR:2
_ENABLED : 2
_OPERAND
_EXPRESSION
_POSITIV
p1
in1
_OPERAND
_EXPRESSION
_POSITIV
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p2
in2
_EXPRESSION
_POSITIV
funTest
_OUTPUTS : 1
_OUTPUT
_POSITIV
_NO_SET
p1
funTest
Function block
_FUNCTIONBLOCK
instanceFB1
_BOX_EXPR: 1
_ENABLED : 2
_OPERAND
_EXPRESSION
_POSITIV
p1
in1
_EXPRESSION
_POSITIV
fb1
_OUTPUTS : 1
_OUTPUT
_POSITIV
_NO_SET
p2
out1

Logic relationship

Series logic

--Function name

--Function block mark

--Function block instance

--Function block name
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_LD_AND --AND
LD _OPERATOR: 2 --2 operators
_LD_CONTACT
p1
_EXPRESSION
_POSITIV
_LD_CONTACT
p2
_EXPRESSION
_POSITIV
_EXPRESSION
_POSITIV
_EXPRESSION
_POSITIV

B Parallel logic
_LD_OR --OR
_LD_OPERATOR: 2 --2 operators
_LD_CONTACT
p1
_EXPRESSION
_POSITIV
_LD_CONTACT
p2
_EXPRESSION
_POSITIV
_EXPRESSION
_POSITIV
_EXPRESSION
_POSITIV

H  Only one output element
_NETWORK
_COMMENT
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_END_COMMENT
_LD_ASSIGN
_EXPRESSION
_POSITIV
_OUTPUTS : 1 --1 output
_OUTPUT
_POSITIV
_NO_SET
_JUMP
p1
END_PROGRAM
B Multiple output element
ENABLELIST : 3 --3 outputs
_LD_ASSIGN
_OUTPUT
_POSITIV
_NO_SET
p1
_EXPRESSION
_POSITIV
_LD_ASSIGN
_OUTPUT
_NEGATIV
_NO_SET
_JUMP
p2
_EXPRESSION
_POSITIV
_LD_ASSIGN
_OUTPUT
_NEGATIV
_SET
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_RET

Return
_EXPRESSION
_POSITIV
ENABLELIST_END

(5) Instructions for .exp import
To import an .exp file generated by Codesys, note the following points:

1.AutoThink does not support the configuration that the output pin of the enable operator is inverted
and set or reset. When the relevant configuration is imported, only the inverted state is retained,
and the set or reset state does not take effect.

2.After Codesys enable operator is imported into AutoThink, the enable input and enable output
pins are displayed.

3.Codesys output pin cannot be assigned. While the input pin is on the energy line and is cascaded
or assigned.

4.The functional block input/output pin is imported as an input pin.

5.When there are POUs with the same name in the current project, if the import of those POUs
fails, the original POUs are retained.

10.6.8 Call POU

10.6.8.1 POU calling principles

To call the POU, follow the following principles, as shown in the figure below.
B Aprogram can call function, functional block, and other programs.
B Afunctional block can call function and other functional blocks.

B A function can call functional block or function.
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/ Program
Function ¢ \ Program

Function Block

:

Function Function Block Function

10.6.8.2 POU calling methods

POU call: APOU (caller) calls another POU (callee) (recursive call is not allowed ). The caller POU here
can be any user-defined POU.

By default, when there are multiple called POUs under a caller POU, they are called in order from top to
bottom.

Interrupt call: Used to call an interrupt program, enabling the system to respond to special internal or
external events. When the system responds to an interrupt, it automatically saves the execution status of
the current subprogram, and executes the interrupt program; And when the interrupt processing is
completed, it automatically restores to the status before the interrupt of the subprogram.

10.6.8.3 Program calls another program
10.6.8.3.1 Introduction

Used to call another POU in a POU program.

10.6.8.3.2 Requirement

There are two available POUs.

10.6.8.3.3 Steps

To make the program call another program, follow the steps below:

B Open the POU. Select the called POU, and drag and drop it to the program area of the POU.

241



r%ai'le-}

[SE87:H ceshi = Me—
Bl Task Configuration No. Variable Name Address Variable Description |
& TASK1(TaskZ)
il testl1(Task3) 0001 pl
=152 Program Block e - e
------ 4]l Main{PRG) <

------ 4]l MotioniMain(PRG)
...... IS ST(PRG) | | |
------ F SFCIPRG)
------ 4 tes(PRG)
B § SFC1(PRG) I

ieed]b have(ACTION) 7 M en ENO
------ e tduw(PRG/

4 dgrgf(PRG}
4 rgetb(PRG)
------ il adiew(PRM 0004
------ 4l tedr(PR) I
B[ Function Block —EN ENO
...... [ Id_fb(FB)
-] Function
[—]m Hardware Configuration
Em LX-CUSD0(LX-CUS00)
; Etherhet1 (ETHERNET)
EtherNet2(ETHERNET)
COM_1({COM})
Foee m Com_Port_Free_protocol{Com Port Free protocol)

=[] EtherCAT Master
mm 1Y NN FAN0 -1 XZIMDNT Y

0005

10.6.8.4 Program calls functional block

10.6.8.4.1 Introduction

The program calls a functional block created by users themselves in the same way as it calls the standard
functional block instruction provided by the system itself.

When a program calls a functional block, the instance declaration of the functional block shall be made
first. After the instance declaration of the functional block, users can call the parameters in the functional
block by Instance name.parameter name.

An instance is specific to a functional block. Each functional block instance is a separate, active object that
accomplishes a specific logical function. Different programs and tasks can define and call application
instances of functional blocks. Each calling instance occupies separate memory and retains separate
logical state.

The functional blocks are called in the same way in LD, CFC, and SFC actions. Here is an example of LD.

10.6.8.4.2 Call by drag and drop
1. Method 1:

(1) Drag and drop a functional block from the Library Manager onto the program area node. As shown
in the figure.
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No. Variable Name Address Variable Description ~ [+ || Standard Instruction

] || | Arithmetical Operation
#l- || | Logic Operation

#--| |, Comparison Operation
] || | Select Operation

)| | | Shift Operation

H--| |, Data Type Conversion
3}

)

2)

=)

0006 |id_fo1

||, Pointer Operation
W ||, Character String Operation
< > ||, Trigger Functions
-1 ||, Bistable Functions
foee RS(Reset Priority Bistable)
.5 SR(Set Priority Bistabie)
H- ||, Counter Functions
- || ; Timer Functions
) || | [EC SFC Functions
Basic Application Instruction
||y BCD Conversion Functions
|l Bit_Byte Functions
[ ||) Mathematical Functions
Ly Controller Functions
L Signal Generator Functions
; |Ls Analog Signal Processing Functions
||, Data Block Move Functions
[ ||y System Instruction
(|| Industry Application Instruction
|| Fieldbus Instruction
[ Product Extension Instruction
[]---|ﬁ MCV MOTION INSTRUCTIONS{LXPVD11.16 - V1.0.HLF

I
e ] [ - -

i

.—|.—|.—|\

0005

[
e
-

0006

(2) The Variable Declaration dialog box is displayed. In the Variable Name, enter the variable name.
Click OK to complete the instance declaration.

Variable Declaration >

Class Variable Group List
Local Variable |4 IMEiﬂ LI Cancel |

Variable Name Type Initial Value Metwork Public [~ Power Fail Safeguard
|SR1 [sR | I [NotPublic v] I~ Enahle constant
Address Variable Description Security

| | ! =

2. Method 2:

(1) Or directly drag the custom functional block FB1 under the Functional Block node to the selected
section. The process is the same as above. As shown in the figure.
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o5 ceshi puiciainiing = 200 |

=) % Task Configuration Mo. ‘ariable Name Address “ariable Description

H-- [ TASK1(Task2)
J test01(Task3) 0007 (P9
Ugl’ﬂl‘l.'l Block o008 d_fo2
g Main{PRG)
~d]k MotionMain(PRG} 0008 [RS1
.. B2 ST(PRG)
4 SFC(PRG) EEAT 03
- d] tes(PRG)
Bl 5 SFC1(PRG) <
i d]b have(ACTION)
] tduw(PRG) T !
-]+ dgrgf(PRG) 0005
b rgetb(PRG) 1d_fo3 SR1
4k adfew(PRG) ___.--—-)- 5R

d]b tedr(PRG) EMN ENG

(g Function Block Set Q
fend]l id_fb(FB 77 Reset

----- (33 Function

£~z Haraware Configuration [0008] |

10.6.8.4.3 Method of adding a block element

(1) Right-click the program area. Select the Block Element. Modify the default AND to the type of
functional block to be added, as shown in the figure.

Main: Please add comments here...

0001

Main: Flease add comments here...

0oo1

SR
EMN EMO
777 }fset {777 ]
7 Reset

(2) Select the text ???. Enter the instance name. The Variable Declaration dialog box is displayed.
Click OK to complete the instance declaration.

10.6.8.4.4 ST program calls functional block

The functional block can be called in ST via dragging and dropping, and adding by entering. Dragging and
dropping is the same as LD, which drags the functional block in the Library Manager to the current cursor
position in the ST Editor. Only the input addition method is described here.

B In the programming area, write the instance name of the functional block. Press Enter. The Variable
Declaration dialog box is displayed.

B Click Type. In the Type Manager, select the functional block to be called. As shown in the figure.

B To add a functional block by manual entry, add a pair of parentheses after the functional block instance
name, such as SRinst();.
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ycolp

| [H—

Class Variable Group List
|Local Variable ~ ~| [ST1 |
Variable Name Type Initial Value Network Public
[Port [BOoOL ;l\ [Not Public v |
Address Variabl}[}esﬁption Security

| =

OK

Cancel

[~ Power Fail Safeguard
[~ Enable constant

Type Manager /

Commonly Used Types
Base Type

Structure & Union & Enumeration Type
Refer Function Block in Libra

Function Block in Current Project (Libran

Click OK.

10.6.8.5

10.6.8.5.1

Introduction

Refer Function Block in Library
|| Standard Instruction

------ |1 Arithmetical Operation
------ |l. Logic Operation

------ |l Comparison Operation
------ s Select Operation

------ |1 Shift Operation

#--| |, Data Type Conversion
------ |1 Pointer Operation

------ |1 Character String Operation
#-| |, Trigger Functions

=), Bistable Functions
RS(FB)

& ||, Counter Functions

B |, Timer Functions

&), IEC SFC Functions

el

T

-] Basic Application Instruction
-] System Instruction

Program calls function

Cancel

~ OK |
e |

A program calls a function in the same way it calls a functional block, except that the function does not

have an instance name. See the Program Calls Functional Block for the calling method.

10.6.8.6

10.6.8.6.1

Introduction

View called program

When a program or functional block is called in the POU, users can view the internal logic of the called
program via the right-click menu.

Note that the functional block here refers to the user-defined functional block POU. For the functional
blocks in the Library Manager, users can view the basic information about the functional block instructions.
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10.6.8.6.2 Requirement

The program or functional block has been called

10.6.8.6.3 Steps

To view a called program, follow the steps below:

(1) In the POU, right-click the called program. In the right-click menu, select the View command to
open the program.

0003

— ——&n Add Contact(S) F3
Insert Contact(l)

0004 Coil(L) F6
Jump(J)

Return(R) —
Block Component(E) Alt+F9
Negate Contact(H) Alt+F3
Negate Coil(Q) Alt+F6
Set Coil(U) Alt+R
Reset Coil(W) Alt+Ctrl+R

Advanced »
Debug >
View

Reference View(K)

10.6.8.7 View called tree

10.6.8.7.1 Introduction

The called tree allows you to view the calling relationships in the current project, that is, the calling
relationships between tasks and POUs, POUs, and library instructions, which can be expanded or closed
layer by layer. The called tree can only be viewed after the project has compiled successfully.

10.6.8.7.2 Requirement

The project has passed the compilation
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10.6.8.7.3 Steps

To view a called tree, follow the steps below:
(1) Click the Project menu. Select the View Called Tree command.

(2) By clickingt node, users can expand the called tree to display the called tree relationships.

[ AT _MAIN [MOTIONTASK-=- [MOTIONMAIN|
[TASK1]-=-| |MAIN}-=| [TESTPRG)

10.6.9 Folder Management

10.6.9.1 Add folder

10.6.9.1.1 Introduction

Users can classify and manage the added POUs in hierarchical folders for easy finding and operations.

A folder can be created under a program block, functional block and function node, or under a folder.

10.6.9.1.2 Steps

To add a folder, follow the steps below:

(1) In the Project Management Tree, right-click the POU node or folder. Click Add Folder.

Add Folder X

MName: ||

Cancel

(2) Enter the folder name, and click OK.

The folder name shall only contain letters, numbers, Chinese characters, and the underscore _. Its length
shall not exceed 32 bytes.

10.6.9.2 Delete folder

10.6.9.2.1 Introduction

When a folder is deleted, all POUs and folders under the folder are deleted.
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10.6.9.2.2 Steps

To delete a folder, follow the steps below:

(1) In the Project Management Tree, right-click the folder name, and click Delete.
10.6.9.3 Rename folder
10.6.9.3.1 Introduction

Rename the folder.

10.6.9.3.2 Steps

To rename a folder, follow the steps below:

(1) In the Project Management Tree, right-click the folder name. Click Rename. The Rename dialog
box is displayed.

Rename X

Old Name: dgrgf

New Name: [dgrof]

Cancel

(2) Enter the new folder name. Click OK to modify the folder name.

10.7 Create LD Program

10.7.1 LD Programming Overview

LD is short for Ladder Diagram, a graphical programming language.

The LD consists mainly of programming elements such as contacts, coils, functional blocks, and
connecting lines, which are connected by horizontal and vertical lines to form a planar mesh diagram, as
shown in the figure below.

248



r%ai'le-}

m |

The leftmost vertical line of the section is generally called the Energy Line. And its state is always TRUE.

Each programming element is connected to each other by certain rules, and finally connected to this
energy line, forming a section, segment, or network, which accomplishes a specific logic operation. The
line on each section is called a busbar, where contact, coil, and functional block can be added.

10.7.2 LD Elements

10.7.2.1 Section

A section is the basic unit of an LD program. Each POU written in LD language consists of sections. The
section number defaults from 0001. Up to 999 sections can be added to each POU.

No. ‘Variable Name Address | ‘Variable Description Variable Type | Initial Value | Power Fail Safeguard
oo K1 %MX0.1 Switch1 BoOL j FALSE j FALSE =
oooz2 K2 %MX0.2 SwitchZ BoOL j FALSE j FALSE =
0003 OUT BOOL ﬂ FALSE j FALSE =
0004 |ouTz Coilz BOOL ﬂ FALSE ﬂ FALSE =
<
Main: Please add comments here...
P00 | switcn1 Switch2
%6MX0.1 %MX0.2 Coil1
K1 K2 ouT1
I I | )
I I/I (
00021 | switch2
%6MX0.2 Coil2
K2 ouT2
—i | O—
Switch1
%MXD.1
K1
0003

° ®No more than 64 columns horizontally and 64 rows vertically shall be included in the network of

each section of the LD language programming area.

10.7.2.2 Contact

Each contact represents a BOOL variable, which can be a channel input variable such as a switch or

button, or an internal variable. The contact passes the value from left to right.
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-| |—: Normally open contact. When the variable value is TRUE, the contact is turned on and the energy

flow is transmitted to the right. Otherwise, the energy flow is broken at the contact.

10.7.2.3 Coil

The coil represents the output of a logic operation, denoted by (). It transmits the energy flow from left to
right, which can be connected to the channel output variable to control the start and stop of equipment, the
start, stop and shutdown of the motor, etc.

10.7.2.4 Block elements

The block elements include three types: functional block, function, and program. See POU Types for a
detailed description.

10.7.2.5 Legend description

The LD program consists of a series of sections. The power lines on the left and right, and the elements
on the middle busbar form the entire program network.
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tedr. Flease add comments here.. — Program description
0001 Switch1 CMT
Salx0.0 glement SR1
K1 f TT— SR
— | EN ENO
SE'CT o E""'it'ﬁhq Qtart F:'D _SEt D_ |:I1
LL AL | P ¥ — =
Nurber %1X0.2 %ax0.0 |l | Start|
K3 p1 OUTZ —Reset
_l | | 1 Stop
I 11
0002 | syitcho Stop
GalX¥01 B0
KD bushar OUT?
| 1 ry
11 L
Power Line
0003
10.7.2.6 Comment description

B Program comment: Used to describe the POU program, such as Pump start/stop.

B Jump tag comment: Used to identify the destination program segment of a jump. It is not shown by
default. Users need to add Jump Codename to show it. Up to 32 characters can be displayed.

B Network node comment: Used to describe the current section of the program. It is not shown by default.
Users need to select the Modify Comment command in the right-click menu of the node to show the

comment area.
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dffg: Please add comiments here... FProgram comment
0001 |1abel: 727 Jump tag comment
comment: Please add comments here... Network node comment
51 c1
B O—
0002
10.7.2.7 Functional block and enable operator

The fundamental difference between a functional block and an enable operator is the way in which they
are executed. For a functional block, it is executed when the program is running, regardless of whether it
is enabled or not. However, for an enable operator, it is executed only when the enable terminal EN is

valid. A simple program written in LD language is described here.

No. ariable Name | Address | Wariable Description Variable Type | Initial Value |
0003 ™ TON ﬂ F
ooo4 ET1 TIME ﬂ THOMS F
o0oos M2_1 BOOL ﬂ FALSE hatl I3
0005 M2_3 BOOL ﬂ FALSE hall I}
ooy Mz_2 BOOL ﬂ FALSE hall I}
0008 TOM1 TON ﬂ F
ooog ETZ TIME ﬂ THOMS F
£

tes: Please add comments here...

o001 cuT
T
M1_1 TOMN M1_2
IN o] (
[EElpr &
CHT
0002 CMT
T
M2_1 TON
| EN ENO
WZ_3 N o mz_2
CNT CHT
to0s —PT ETH{ ET2
CHT

As shown in the figure, the power-on delay timers are called in sections 0001 and 0002 with a functional
block and an enable operator, respectively.
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When starting to run the program, first turn on M1_1, M2_1, and M2_3 at the same time. At this time, the
two timers are running in the same state. Disconnect M1_1 and M2_1, and keep M2_3 turned on. At this
time, ET1 is cleared, while ET2 is not cleared.

Then disconnect M2_3. The ET2 time is still not cleared. Only when M2_1 is kept turned on and M2_3 is
detected as disconnected, ET2 is cleared. This is because only when the enable terminal is valid, the
code inside the TON is executed.

tes: Please add comments here...

0001
T
M1_1=FALSE TON M1_2=FAL SE
| | IN Q ()
#20s —PT ET[ETI=T#0ms
0002
T1
| TON
I EN ENO
M2_3=FALSE |—{IM QF—MZ_2=FALSE
#20s {PT ETET2=T#0ms

To use the enable operator to call the subprogram, when the enable terminal is invalid, the subprogram is
not executed. To use the functional block to call the subprogram, when the functional block is enabled, the

enabled part is run; And when the functional block is not enabled, the non-enabled branch is run.

10.7.

3

Select Element

When configuring in LD, users need to select elements to execute all operations. Users can select a single
element or multiple elements to execute related operations.

The commands that can be executed vary depending on the selected position.

The element is highlighted in blue when it is selected by the cursor.

See the following table for details of the selected positions and operations:

Selecte

d How to

Positio Legend Select

n
Click the
variable
name or

Xf;‘; block
name of
the
element

Contact S(I)Ir?; gt'e
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Block
Elemen
ts

Click the
block
element

Coil

—Ar—

Section

ChMT
kRS
oL

Click the
coil

camiment:

Click the
section

Comme
nt for

Networ
k Node

comment. I

Click the
Please
add a
comment
here...

Multiple
Elemen
ts

Steps:
(1) Selec
t an
element
on the
section
with the
cursor as
the
starting
element.
(2) Press
and hold
Shift, and
click the
ending
element.
At this

time, all
elements
between
the two
elements
are
selected.
Note:

(3) The
starting
and
ending
elements
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here refer
to the
positions
where the
elements
are
located,
counted
sequentia
lly from
top to
bottom
and from
left to
right.

4 When
selecting
multiple
elements
to
execute
an
operation
, press
and hold
Shift until
the
operation
command
is
executed.

Progra

Segme

Steps:
(1) Sele

9

ct the
program
section
(2) Pres
s and

hold Shift
(3) Click

the

pe

VFB

fbl
EN ERO

o

vind

b

inl outl
inZ inoutl

inoutl

ending
section of
the
program
segment

AR

vinout |
ELE

This
program
section is
selected.
Note:

When

pll

Sb—

performin
g a right-
click
operation
, keep
pressing
Shift until

tne
operation
command
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is
executed.

° @In the LD language programming area, when the block elements are added, the AND functional

blocks are added by default, with enable input terminal EN and enable output terminal ENO. The ENO
output value is equal to the input value of the EN terminal.

10.7.4 Insert in Front of the Section

10.7.4 1 Introduction

Insert a new section in front of the section where the cursor is located.

10.7.4.2 Steps

To insert a new section in front of the selected section, follow the steps below:
(1) Select the section. Add the entry action via:
o Menu bar: Click [Insert] - [Network(Before)];
o  Programming area: Right-click the section. Click Network(Before).

(2) Right-click the section. Select the Previous Section command. At this point, a new section is
inserted in front of the current section and is highlighted in blue, indicating it is selected.

10.7.5 Insert After the Section

10.7.5.1 Introduction

Insert a new section after the section where the cursor is located.

10.7.5.2 Steps

To insert a new section after the selected section, follow the steps below:
(1) Select the current section with the cursor.
o  Menu bar: Click [Insert] - [Network(After)];
o Programming area: Right-click the section. Click Network(After).

(2) Right-click the section. Select the Next Section command. At this point, a new section is inserted

256



r%a#'lz’s

after the current section, and is highlighted in blue, indicating it is selected.

10.7.6 Insert Contact

10.7.6.1 Insert contact forward

10.7.6.1.1 Introduction

Connect a contact in series in front of a contact, block element, coil element, or parallel logic.

10.7.6.1.2 Requirement

The element is selected.

10.7.6.1.3 Steps

To connect a contact in series forward, follow the steps below:

(1) Right-click the element.
° @Note: If the currently selected element is parallel logic, users need to press and hold Shift key,

and right-click the blue highlighted area. If users right-click other blank areas, the selected status is invalid.

(2) In the right-click menu, select Insert Contact command. When the right-click menu pops up,
release the Shift key. At this time, a contact is inserted and is highlighted in blue, indicating it is
selected.

10.7.6.1.4 Reference message

Select Element.

10.7.6.2 Insert contact backward

10.7.6.2.1 Introduction

Connect a contact in series behind a contact, block element, or parallel logic.

10.7.6.2.2 Requirement

The element is selected.
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10.7.6.2.3 Steps

To connect a contact in series backward, follow the steps below:

(1) Right-click the element.
° @Note: If the currently selected element is parallel logic, users need to press and hold Shift key,

and right-click the blue highlighted area. If users right-click other blank areas, the selected status is invalid.

(2) Select the Append Contact command in the right-click menu or click the Connect Contact in
Series icond[r in the toolbar. When the right-click menu is displayed, release Shift key.

(3) At this time, a contact is inserted and is highlighted in blue, indicating it is selected.

10.7.6.2.4 Reference message

Select Element.

10.7.6.3 Insert contact at the beginning of the section
10.7.6.3.1 Introduction

Insert a contact at the beginning of the current section.

10.7.6.3.2 Requirement

The current section is selected.

10.7.6.3.3 Steps

To insert a contact at the beginning of the section, follow the steps below:
(1) Right-click the section. In the right-click menu, select the Insert Contact command.

(2) At this time, a contact is inserted and is highlighted in blue, indicating it is selected.

10.7.6.3.4 Reference message

Select Element.

258



r%a#'lz’s

10.7.6.4 Connect contact in parallel

10.7.6.4.1 Introduction

Connect a contact in parallel to a contact, block element or multiple elements.

10.7.6.4.2 Requirement

The element is selected.

10.7.6.4.3 Steps

To connect a contact in parallel, follow the steps below:

(1) Click the menu bar [Insert] - [Parallel Contact], or click the “Parallel Contact” icon g} on the

toolbar.

(2) At this time, a contact is connected in parallel to the currently selected element and is highlighted
in blue, indicating it is selected.

10.7.6.4.4 Reference message

Select Element.

10.7.6.5 Connect Negated contact in series
10.7.6.5.1 Introduction

Insert a negated contact behind a contact, block element, or in front of a coil. Or connect an negated
contact in series for parallel logic.

10.7.6.5.2 Requirement

The element is selected.

10.7.6.5.3 Steps

To insert an negate contact, follow the steps below:

(1) Right-click the element.

° @Note: If the currently selected element is parallel logic, users need to press and hold Shift key,
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and right-click the blue highlighted area. If users right-click other blank areas, the selected status is invalid.

(2) Select the [Insert] - [Negate Contact] command from the menu bar, or choose the “Negate

Contact” command from the right-click menu, or click the toolbar icon ¥ | .

(3) When the right-click menu is displayed, release Shift key.

(4) At this time, a negate contact is inserted and is highlighted in blue, indicating it is selected.

10.7.6.5.4 Reference message

Select Element.

10.7.6.6 Connect inverted contact in parallel

10.7.6.6.1 Introduction

Connect an inverted contact in parallel to a contact, block element or multiple elements.

10.7.6.6.2 Requirement

The element is selected.

10.7.6.6.3 Steps

To connect an inverted contact in parallel, follow the steps below:

(1) Select the [Insert] - [Parallel Negate Contact] command from the menu bar, or click the “Parallel

Inverted Contact” icon | on the toolbar.

(2) At this time, an inverted contact is connected in parallel to the currently selected element, and is
highlighted in blue, indicating it is selected.

10.7.6.6.4 Reference message

Select Element.
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10.7.7 Insert Coil

10.7.7 1 Insert coil

10.7.7.1.1 Introduction

Insert a coil at the end of the current section busbar. Or connect a coil in parallel below an existing output
element.

10.7.7.1.2 Requirement

The current section is selected.

10.7.7.1.3 Steps

To insert a cail, follow the steps below:
(1) Right-click the section.
(2) In the right-click menu, select the Coil command. Or click the Toolbar icon.

(3) At this time, a coil is inserted at the end of the section and is highlighted in blue, indicating it is
selected.

(4) To continue connecting coil in parallel, repeat the above steps.

10.7.7.1.4 Reference message

Select Element

LD Elements

10.7.7.2 Insert set coil

10.7.7.2.1 Introduction

Insert a set coil at the end of the current section busbar. Or connect a new set coil in parallel below the
existing one.

10.7.7.2.2 Requirement

The current section is selected.
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10.7.7.2.3 Steps

To insert a set coil, follow the steps below:
(1) Right-click the section.
(2) In the right-click menu, select the Set Coil command. Or click the Toolbar icon 5 .

(3) At this time, a set coil is inserted at the end of the section, and is highlighted in blue, indicating it
is selected.

(4) To continue connecting the set coils in parallel, repeat the above steps.

10.7.7.2.4 Reference message

Select Element

10.7.7.3 Insert reset coil

10.7.7.3.1 Introduction

Insert a reset coil at the end of the current section busbar. Or connect a new reset coil in parallel below the
existing one.

10.7.7.3.2 Requirement

The current section is selected.

10.7.7.3.3 Steps

To insert a reset coil, follow the steps below:

(1) Right-click the section.
(2) In the right-click menu, select the Reset Coil command. Or click the Toolbar icon == .

(3) At this time, a reset coll is inserted at the end of the section, and is highlighted in blue, indicating
it is selected.

(4) To continue connecting the reset coils in parallel, repeat the above steps.

10.7.7.3.4 Reference message

Select Element
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10.7.7.4 Insert inverted coil

10.7.7.4.1 Introduction

Insert an inverted coil at the end of the current section busbar. Or connect a new inverted coil in parallel
below the existing one.

10.7.7.4.2 Requirement

The current section is selected.

10.7.7.4.3 Steps

To insert an inverted coil, follow the steps below:
(1) Right-click the section.
(2) In the right-click menu, select the Invert Coil command. Or click the Toolbar icon 4= .

(3) At this time, an inverted coil is inserted at the end of the section, and is highlighted in blue,
indicating it is selected.

(4) To continue connecting the inverted coils in parallel, repeat the above steps.

10.7.7.4.4 Reference message

Select Element

10.7.7.5 Set and reset coil

10.7.75.1 Introduction

By setting/resetting, set the coil variable to 1 to set it as a set coil or reset coil.

Set (S): When the logic operation value of the input coil is 1, the coil variable is set to TRUE. The variable
remains TRUE until it is reset to FALSE.

Reset (R): When the logic operation value of the input coil is 1, the coil variable is set to FALSE. The
variable remains FALSE until it is set to TRUE.

When there are both set and reset signals, the reset has a higher priority.
Select the Set/Reset command via:
B Programming area: Coil right-click menu - [Set/Reset];

B Shortcut key: Ctrl + T;
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B Toolbar: Sg

10.7.7.5.2 Requirement

The coil is selected.

10.7.7.5.3 Set coil

To set a coil, follow the steps below:
(1) Right-click the coil, or reset the coil.
(2) In the right-click menu, select the Set/Reset command.

(3) The coil is set as a set cail.

10.7.7.5.4 Reset coil

To reset a coil, follow the steps below:
(1) Right-click the coil, or set the coil.
(2) In the right-click menu, select the Set/Reset command.

(3) The coil is set as a reset coil.

10.7.7.5.5 Example

When S1 is FALSE, the coil variable C1 is set to TRUE; Only when S2 is TRUE, the coil variable C1 is
reset to FALSE. If coil C1 is in the reset state, when S1 is FALSE, the coil remains in the reset state until
S2 is FALSE. At this time, the coil is set to TRUE again.
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dffg. FPlease add comiments here...
0001
51 C1
0002
52 C1
N —
10.7.7.5.6 Reference message

Select Element

10.7.8 Insert Block Element

10.7.8.1 Connect block element in series

10.7.8.1.1 Introduction

Connect a block element in series to the element. The block element defaults to an AND functional block
and has an enabled input pin EN. When EN is TRUE, the block element is executed.

The block element is inserted in a different position depending on the selected area.

B Select the section. Execute the Block Element command. The block element is inserted at the
beginning of the section.

B Select the contact and execute the Block Element command. Then the block element is inserted behind
the contact.

B Select the coil and execute the Block Element command. Then the block element is inserted before the
coil.

You can execute the Block Element command in the following ways:

B Programming area: Right-click menu - Block Element;
B Toolbar: & ;

B Shortcut keys: Alt + F9.
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10.7.8.1.2 Requirement

The area where the element needs to be inserted has been selected.

10.7.8.1.3 Steps

Follow the steps below to insert a block element:
(1) Right-click the selected area.
(2) Select the Block Element command in the menu that appears.

(3) A block element is inserted and highlighted in blue, indicating it is selected.

10.7.8.1.4 Reference message

Select Element

10.7.8.2 Add parallel block element

10.7.8.2.1 Introduction

Add the parallel output block element to the coil.

10.7.8.2.2 Requirement

The coil is selected.

10.7.8.2.3 Steps

Follow the steps below to add a parallel block element:
(1) Right-click the coil.
(2) Select the Parallel Block Element command in the menu that appears.

(3) A block element is inserted below the coil and highlighted in blue, indicating it is selected.

10.7.8.2.4 Reference message

Select Element
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10.7.9 Execute ST

Supports inserting ST language program segments. This feature enables mixed programming with ladder
diagrams and ST language, making it more flexible and convenient to write and view programs for large-

scale analog calculations and positioning algorithms. It allows for both logical sequence control and data

computation within the same function block or subroutine.

B Menu Bar: [Insert] - [Execute ST];

B Program Area: Right-click Menu—“Execute ST”;

B Toolbar: 5T;
10.7.9.1 Requirement

Select the area where you want to insert the Execute ST segment.

10.7.9.2 Steps

(1) Right-click the selected area.
(2) In the right-click menu, choose the "Execute ST" command.

(3) An ST language program segment will be inserted and highlighted in blue.

10.7.9.3 Example

After inserting the ST language program segment into the program section, expressions can be configured
in the ST program area, as shown in the figure below. For the method of creating expressions, refer to the
relevant content on creating expressions in ST programs.

oom

VARBOOL
| | EN ENO

1 out =p1-p2;

In online mode, you can double-click on a variable for debugging, as shown in the figure below.
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0001

VARBOOL=FALSE
{ | EN ENO

1 —p - p2. +# Debug Variables
BESN =T pZ =0

Current Variable:  MAIMN.out

Write

[,

T Force
Current Value: |

P o | | inputvatue: |E

Debug

" Readback

i

Cancel

° @When there is an illegal condition in the ST expression, the system does not provide a prompt.

However, the "Syntax Check" window will display an error during compilation.

10.7.94 Reference Information

Select Element

10.7.10 Configure Block Element Pin

10.7.10.1 Add input pin

10.7.10.1.1 Introduction

When the default input pins of a block element are not sufficient, additional input pins can be added. Only
one input pin can be inserted at a time. The total number of input pins shall not exceed 64.

B When the input pin is added, the pin insertion position differs depending on the area selected.

B Select the block element. Execute the Multiple Inputs command. The new pin is inserted into the last
one.

B Select the input pin. Execute the Multiple Inputs command. The new pin is inserted in front of the
selected pin.

You can execute the More Input Pins command in the following ways:
B Programming area: Block element right-click menu - [Advanced] - [Multi-Inputs (D)];
B Programming area: Input pin right-click menu - Multi-Inputs (D);

B Shortcut key: Ctrl + D.
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10.7.10.1.2 Requirement

The block element or input pin has been selected.

10.7.10.1.3 Steps

Follow the steps below to add an input pin:
(1) Right-click the selected area.
(2) Select the More Input Pins command in the menu that appears.

(3) An input pin is inserted and highlighted in blue, indicating it is selected.

10.7.10.1.4 Example

As shown in the figure, for the selected block element, execute 2 times Multiple Inputs command to add 2

input pins, IN2 and IN3.

dffg: Flease add comments here..

nom

ADD

Y

Y

EM
M0
M1

ouT

Ly

)—

(a)

0001

ADD a1 C1
EN ouT | | () —
INO

277 |
792 |IN1
277

277

I o F:

M3

(b)

10.7.10.1.5 Reference message

Select Element
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10.7.10.2 Show or hide pins

10.7.10.2.1 Introduction

When configuring the block element, set the showing and hiding of enabled pins, input and output pins as
needed.

All pins of the functional block can be set; For other block elements, only the EN and ENO pins can be set.

10.7.10.2.2 Requirement

The block element has been configured.

10.7.10.2.3 Hide pins

Follow the steps below to hide input pins:
1 Right-click the block element.

2 In the right-click menu, select the [Advanced] - [Pins (Show/Hide)] command.
4 Click the checkbox to uncheck the pins.
5 Click OK.

(1)
(2)
(3) The Set Hide/Show for Pins dialog box is displayed.
(4)
()
(6)

The corresponding pins of the block element are hidden.

10.7.10.2.4 Show pins

Follow the steps below to hide input pins:

1 Right-click the block element.

(1)
(2) In the right-click menu, select the [Advanced] - [Pins (Show/Hide)] command.
(3) The Set Hide/Show for Pins dialog box is displayed.
(4) Check the pins to be displayed.
(5) Click OK.
(6) The input pins of the block element are displayed.
10.7.10.2.5 Reference message

Select Element
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10.7.11 Cascade Block Element Pin

Cascade configuration means that the input pins of a block element can be connected to other block
elements and assigned values. This reduces intermediate variables and makes the logic connection tight,
structurally clear, and intuitively easy to understand.

The right-click menu of block element input pin is shown in the figure below.

ADD
——EN ENO
[ 777 Leditan AT LT
777 Multi-input(D) Ctrl+D
R Negate(G) ctrl+G
Reference View(K)
EE— Delete(D) Del |[—
— Assignment (A) —
Block Component(O)
Variable Attribute Shift+F2
10.7.11.1 Cascade assignment element
10.7.11.1.1 Introduction

When the cascade object of the input pin of a block element is Assignment, two elements are added at the

same time. The cascade result is shown in Positions (@) and @) in the figure below:

AND
EN ouT
TR} |—|ND
o [ _a0n 777 1N
@

Where Position @) is the input of the Assignment element, and Position Q) is the output of the Assignment

element; And Position (@) assigns values to Position @) and the INO item of the AND block at the same

time.

The Assignment element cannot be copied, pasted, or cut.

10.7.11.1.2 Requirement

There is a block element that needs to be cascaded.

271



r%aﬂe-}

10.7.11.1.3 Steps

Follow the steps below to cascade an assignment element:

(1) Right-click one of the input pins of the block element. Select the Assign command, as shown in
the figure below.

ADD
EMN EMNO
s IR0 AT 777
777 Multi-input(D) Ctrl+D
Negate(G) Ctrl+G L——

Reference View(K)
Delete(D) Del

Assignment (A)
Block Component(O)
Variable Attribute Shift+F2

(2) The input pin is cascaded with two assignment elements

AND

EM OUuT —
0 IO

o P, I
|_,_ 3 [

@

(3) The Assign or Block Element command in the right-click menu of Position (@) allows users to

expand Position () to the next level. As shown in the figure below.

ADD
EM ENOF————
I ——IND ouT— 777
Multi-input(D) Ctrl+D
— Negate(G) ctrl+G ——
Reference View(K)
—_— Delete(D) Del +——
S Assignment (A) S
Block Component(O)
Variable Attribute Shift+F2

(4) The Multiple Outputs command in the right-click menu of Position 2) allows users to add outputs
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to expand Position @) in parallel. As shown in the figure below.

ADD
EN ENO
o ——no ouT
Ana [ 222 1 _lina
Negate(G) Ctrl+G |
Reference View(K)
Debug v
Multi-output(Q)
Delete(D) Del
Variable Attribute Shift+F2
AMD
EM ouT b——o-
, IND
a N 797 —{IN1

10.7.11.2 Delete assignment element

10.7.11.2.1 Introduction

The Delete command of a node allows you to remove a cascaded Assignment element or an output. The
scope of the deletion depends on the position of the selected node.

10.7.11.2.2 Steps

To delete a cascaded assignment element, follow the steps below:
(1) Select the cascaded node position.

(2) Right-click the node. Click the Delete command. The assigned endpoints of the corresponding
scope are deleted.

10.7.11.2.3 Example

Endpoints C1 and C6 can be deleted through Node (a) in the figure below;
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Endpoints C1, C6, and C7 can be deleted through Node (b) in the figure below.
Endpoints C1, C6, C7, and C2 can be deleted through Node (c) in the figure below.

AND
C EM ouT
o a b ——=iND
|_c5 |—C? |_Cg C3 I— 1M
10.7.11.2.4 Delete multiple output nodes
Endpoints C61 - C64 can be deleted through Node (a) in the figure below.
Endpoint C7 can be deleted through Node (b) in the figure below.
Endpoint C2 can be deleted through Node (c) in the figure below.
Endpoints C61, C62, C63, and C64 can be deleted through Node (d) in the figure below.
AND
EM ouT
o B b & . N
|=Ct1 L c7 Lo [ C3 |
o2 Iy
CE3
C64 el
10.7.11.3 Cascade block element
10.7.11.3.1 Introduction

When the cascade object of the input pin of a block element is Block Element, an AND block is added by

default. The cascade result is shown in the figure below.
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AMD
EN OuT
MO
M

(L)

a3 ] s
5

-3
1 |

3 -

When the Block Element is cascaded, the first output pin of the Block Element is connected by default.
When users need to change the connected outputs, the output pins can be adjusted via the Pin
(Show/Hide) command.

See the relevant contents of the Assignment element for the operation method and influence the scope of
deleting block elements, which will not be repeated here.

10.7.11.3.2 Requirement

A block element has been added.

10.7.11.3.3 Steps

The operation method and scope of influence of Cascade block element refer to Cascade assignment
element.

10.7.12 Rename Block Element

10.7.12 1 Introduction

The block element is added as an AND block by default. However, you can manually modify the block
element name to the needed one. When the block element name is entered, the software automatically
associates all the block element names that match the entered keyword for choice, making it easy to enter
quickly.

10.7.12.2 Requirement

A block element has been created.

10.7.12.3 Steps

To rename the block element, follow the steps below:
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(1) Double-click the block element name. The cursor is displayed at the block element name.

(2) Select the block element name. Enter the new name. All associated block elements are
automatically displayed.

(3) Double-click the selected block element. The block element name is modified.

10.7.13 Add Jump Lable

10.7.13.1 Introduction

When the user program needs to jump to other program segments, the jump destination can be specified
by the jump tag. The program jumps to the destination program segment for further execution.

Up to 32 characters can be entered for the jump tag. The character requirements are the same as the
variable definition.

10.7.13.2 Requirement

The destination program segment has been configured.

10.7.13.3 Steps

Follow the steps below to add a jump codename:
(1) Right-click the destination program section.

(2) In the right-click menu, select the Lable command. The identification label and the placeholder ???
for the jump tag name are displayed at the top of the program segment.

(3) Click the placeholder ???. Enter the jump tag name.

(4) The jump tag name shall be entered at the jump destination.

10.7.13.4 Reference message
Jump
10.7.14 Jump

10.7.14 1 Introduction

The Jump command can be used to interrupt the sequential execution of a program, and to jump to the
destination program segment for further execution. To identify the destination program segment, it is
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necessary to add the Jump Codename. The jump codename name shall be specified at the jump
destination, which is ??? by default.

The jumps are all at the end of the network section. If the logical operation result is TRUE, it jumps to the
program segment with the specified codename. If the logical operation result is FALSE, the program is
executed sequentially downwards.

You can execute the Jump command in the following ways:
B Menu Bar: [Insert] - [Jump];

B Programming area: Right-click the menu of the last input element or any output element in the current
section > Jump;

B Toolbar: —* .

10.7.14.2 Requirement

The coil has been selected

10.7.14.3 Steps

Follow the steps below to add a jump:
In the interrupted program section, right-click the coil.

In the right-click menu, select the Jump command. A jump arrow and a placeholder ?7?7? for the jump tag
name are displayed at the bottom of the coil.

Click the placeholder. Enter the jump tag name.

10.7.14.4 Reference message

Add Jump Codename

Select Element

Return

10.7.15 Return

10.7.151 Introduction

When calling a POU, users can use the Return command to return to the called POU when the conditions
are met, instead of continuing to execute the called POU.

The return placeholder defaults to Return.
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You can execute the Return command in the following ways:

B Menu Bar: [Insert] - [Return];

B Programming area: Right-click the last input element or any output element in the current section, and
click Return in the menu that appears.

B Toolbar: k.
10.7.15.2 Requirement

The section has been selected.

10.7.15.3 Steps

Follow the steps below to insert a Return element:
(1) Right-click the section.

(2) In the right-click menu, select the Return command. At the end of the section, insert the return
character Return. As shown in Section 0002 in the figure below: When contact O of section 0002
is closed and turned on, jump out of the program, and return to the POU called it, without executing
the program in section 0003 and below.

0001
comment:
R1 0
—41 O—
oooz
comment:
0
— | < |Retum [

0003| |comment: The variable type of Ais WORD. When there is no row
0002, Aaccumulates, and 0001 is independent of 0003;
After adding the return instruction for line 0002, when R1is
true, line 0003 will no longer be executed and will be
returned directly.

ADD
EN ENO
A ND oUTH__ A ]
1 N1
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10.7.16 Negate

10.7.16.1 Introduction

The operation allows you to negate the pins of a contact, coil or block element.

Select the Invert command via:

B Menu Bar: [Insert] - [Negate];

B Programming area: Click negate in the right-click menu.
B Toolbar: @ ;

B Shortcut key: Ctrl + G.

10.7.16.2 Requirement

The element is selected.

10.7.16.3 Steps

To negate an element, follow the steps below:

(1) Right-click the element.

(2) In the right-click menu, select the negate command. The element is negated.

10.7.16.4 Reference message

Select Element

10.7.17 Move

To move an element to another position, follow the steps below:

(1) Select the element. Hold down the left mouse button and drag it. At this time, a bright blue mark

—l- is displayed in front of and behind all the elements that can be moved (the coil only has a

moving rectangle box on the left side), as shown in the figure.

(2) When the element is moved to the target position, the box closest to the mouse is highlighted in

red—ll—. Release the mouse to move the element to this position.
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0001 |comment: First logic

inputl input2 outputt
Galx0.1 Sahx0.2 Sah1.0
1M M2 SCHALTH MOTORA

e

output2
STELLA STELLZ TRE
MOTOR2
SCHALTZ SCHALTZ SCHALT4 T S
input3
Gahx0.3
IM3

10.7.18 Add Program Comment

10.7.18.1 Introduction

Use program comments to describe the program content of each network section. Program contents
include the process description of the program section, the logical function description, or characteristics
requiring the user's attention.

10.7.18.2 Requirement

The program section has been configured.

10.7.18.3 Steps

To add a program section comment, follow the steps below:
(1) Right-click the destination program section.

(2) In the right-click menu, select the Change Comment command. The mark comment is displayed
at the top of the program section.

(3) Click Please add a comment here.... Enter the comment content.
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10.7.19 Switch Comment Status

10.7.19.1 Overview

The annotation status section maintains the same display effect whether offline or online. When in
annotation mode, the program section does not participate in syntax error checking, is not included in the
compilation logic for itself and its sub-elements, and cannot be run online or perform online-related
operations.

You can execute the Switch Comment Status command in the following ways:
B Program area: Right-click program section - [ Switch Comment Status] ;

B Shortcut key: CTRL+SHIFT+O.

10.7.19.2 Requirement

Select the section you want to modify.

10.7.19.3 Steps

To change the annotation status, follow these steps:
(1) Right-click the target program section.

(2) In the right-click menu, select the "Toggle Annotation Status" command. The program section will
then be in annotation status.

(3) To cancel the annotation status, select the "Switch Comment Status" command again.

10.7.20 Copy Element

10.7.20.1 Introduction

The section, contact, coil, block element, multiple elements or program segment in a program can be
copied and pasted.

10.7.20.2 Requirement

There are available elements.
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10.7.20.3 Steps

Follow the steps below to execute the Copy command:
Select the element to be copied. Execute the Copy via:
B Element selected area: Right-click menu - Copy;

B Menu Bar: [Edit] - [Copy];

B Toolbar: ;

B Shortcut key: Ctrl + C.

° @Note: If you copy a program segment or multiple elements via the right-click menu, press and

hold Shift after selecting them until the Copy operation is executed.

10.7.20.4 Result

The program is copied to the clipboard, and can be pasted to the target position.

10.7.20.5 Reference message

Select Element

10.7.21 Cut Element

10.7.21 1 Introduction

You can cut sections, contacts, coils, block elements, multiple elements, and program segments in a
program.

10.7.21.2 Requirement

There are available elements.

10.7.21.3 Steps

Follow the steps below to execute the Cut command:
(1) Select the element to be cut.

(2) Execute the Cut command via:

282



o  Element selection area: Click Cut in the right-click menu.
o Menu bar: Choose Edit > Cut.
o Toolbar: ;
o Shortcut key: Ctrl + X.
° @Note: When you cut a program segment or multiple elements, press and hold the Shift key

after you select the segment or elements until the Cut operation is performed if you are using the right-
click menu.

10.7.21.4 Result

The object is cut and saved in the clipboard. You need to paste it to the target position.

10.7.21.5 Reference message

Select Element

10.7.22 Paste Element

10.7.22 1 Introduction

Users can paste the copied and cut element to a certain position in the program.
B Paste section: Paste the copied section in front of the current section.
B Paste contact and block element: Paste the copied element in front of the current element.

B Paste coil: Paste the coil to the end of the section. If the current section already has a coil, connect that
copied coil in parallel.

B Paste to the below or right: Contact and block elements can be pasted to the right of the currently
selected element or in parallel to the current element.

You can execute the Paste command in the following ways:
B Programming area: Click Paste in the right-click menu.

B Menu bar: Choose [Edit] - [Paste].
B Toolbar: |7 ;

B Shortcut key: Ctrl + V.
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10.7.22.2 Requirement

The element to be pasted has been copied or cut.

10.7.22.3 Paste

Follow the steps below to paste an element:
(1) Right-click the element.

(2) Select the Paste command in the menu that appears.

10.7.22.4 Paste to the right

Follow the steps below to paste an element to the right:
(1) Right-click the element.

(2) Select the Paste to Right command in the menu that appears.

10.7.22.5 Paste to the below

Follow the steps below to paste an element to the below:
(1) Right-click the element.

(2) Select the Paste to Bottom command in the menu that appears.

10.7.23 Delete Element

10.7.23.1 Requirement

There are available elements.

10.7.23.2 Steps

Follow the steps below to delete an element:
(1) Select the element to be deleted.
(2) You can execute the Delete command in the following ways:
o  Programming area: Click Delete in the right-click menu.

o Menu bar: Choose [Edit] - [Delete].
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o  Shortcut key: Delete.
° @Note: When you delete a program segment or multiple elements, press and hold the Shift key

after you select the segment or elements until the Delete operation is performed if you are using the right-
click menu.

10.7.23.3 Reference message

Select Element

10.7.24 LD Programming Example

ooo1
P1 P2 P3 out
| —A (O—
P4
| |
11
P5
|
L1
nooz
AND AMD
EM ouT EM ouT
add1 MO add5 |—{IND
add2 |—{in4 addé |—{IN1
AND AMD
EM ouT EM ouT
add3 |ino add7? |—{IND
addd |—{in1 addd |—{IN1

10.8 Create ST Program

10.8.1 ST Programming Overview

ST is short for structured text, a text-based programming language. ST consists of a series of statements,
similar to a high-level language.

The POU operation process is determined by the statement.

All functions and functional blocks in the Library Manager can be called in the ST language. Part of the
display when the function is called is obscured by the operator. The functional block can be used after it
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has been declared in the ST POU. The function and functional block are parameterized in the same way

as in LD or CFC language.

The execution sequence can be obtained from the statement sequence orchestrated in the ST Editor, from

left to right and from top to bottom. The sequence can only be changed by inserting a loop statement.

The ST Editor is shown in the figure below.

FEISTRrGPREYSER|
No. ariable Name Address “ariable Description Variable Type | Initial Walue Power Fail Safeguard |
0001 2 REAL ﬂ 0 FALSE ﬂ
oooz warl REAL ﬂ 0 FALSE ﬂ
0003 pl REAL ﬂ 0 FALSE ﬂ
0004 P2 REAL hatl B FALSE ﬂ
ooos p3 REAL il 1 FALSE ﬂ
% STprz(FRG). =t
F= EEE | Bt =EIH =8 HHa{E LRSI
ooo1 iz EEAL bl ] FALSE b
o0z warl EEAL Tl FALSE ﬂ
0003 rl REAL bl FALSE ﬂ
oood | pf EEAL bl ] FALSE ﬂ
e - e = e -
1 j2=0100+p1WpZ;
2 varl=j2+200%p3;
3 IF var1=1000 THEM j2:=j2+50;
4 :
5 ELSIF var1=1000 THEM var1:=1000;
B ;
7 EMD_IF

In addition to the basic buttons, the Toolbar of ST language also provides FOR and IF buttons. By clicking

these two buttons at the cursor in the editing area, users can call the template statements to facilitate
programming. An example is shown in the figure below.
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2 File(F) Edit(E) Project(P) Tool(T) Online(0) Window({W) Help(H)
1EE28LPh|ee RANER ) e EaRD =z GEEO B 6/

B85 ceshi
&2, Task Configuration Ho. Variable Name | Address ‘ Variable Description | Variable Type ‘ Intial Valug Power Fail Safeguard

(8 Program Block
£y Function Block o002 REAL A | ] FALSE
é---il}";;;hﬁl 0002 |vart REAL j ] FALSE
& [ Hardware Configuration 0003 [pt REAL - | 0 FALSE

[ Global Variable
B axisParsGroup 0004 |p2 REAL vln FALSE
""" 5} bianiang 0005 |p3 REAL 'lu FALSE

& sv_Group -
...... B Tabe
B TaskDisgGroup <

SR Dam_):eﬂmum 1 CEQR.272.22221Q.222.8Y.22200
1§ BASE z ;
------ “12 DRSlaveStdDiagStructType[LIB] 3 END_FOR]

“18 EP_identty_Data[LIB]

------ EmAxisParalD[LIB]
EmxisType[LIB]

------ EmCmdTypelLIB]

GEN_MODELIB]

12 Ipinfo[LIB]

lli LXCyclecomByteshum_e[LIB]

18 LXModbusComBuf_tfLIB]

------ “[% LXSerialComBut_tjLIS]

WCV_BUFFER_MODE[LIB]
------ WCV_DRECTIONLIE]

WCV_EM_ERROR_LISTILIB]
WCV_LIB_USED_ENUM[LIB]

2 File(F) Edit(E) Project(P) Tool(T) Online(0) Window(W) Help(H)
TEE eS8 NER e RAAER ) nBER|E==EE | HEEOE| @ @\IF\

E@ ceshi

S, Task Configuration No. Variable Name | Address ‘ Variable Description | Variable Type ‘ ntial Value Power Fail Safeguard
(8 Program Block
5 £ Function Block oot | REAL ~lo FALSE

Al 18_1o(FB) 0002 |vart REAL ~|o FaLSE

(8 Function

([l Hardware Configuration 0003 |pt REAL - | 0 FALSE
£ Global Variable

______ ) AxisFaraGroup ons |2 REAL o FALSE

""" 5 baniang 0005 |p3 REAL ~|o FALSE

B sv_Group -
...... B Table
[& TaskDiagGroup <

=E=4 I_Ja;s:;n:emum 1 EQR272.2222 TQ 222 BY 222 DQ
2 -
...... 18 BASE 2 |
3 END_FOR|

“1% DPSlaveStdDiagStructTypelLIB]
------ “12 EIP_identity_Data[LIB]
------ EméAxisParalD[LIB]
EméxisType[LIB]
------ EmCmdType{LIB]
GEN_MODE[LIB]
------ “18 IpinfolLIB]
llig LXCycieComBytestium_e[LB]
------ “18 LXModbusComBuf t{LI5]
LXSerialComBuf_t[LIB]

------ MCV_BUFFER_WODE[LIB]
------ MCV_DIRECTION[LIE]

WCV_EM_ERROR_LISTILIB]
WCV_LIB_USED_ENUM[LIB]

10.8.2 ST Element

Users can use the structured text (ST) programming language to execute a variety of operations, such as
calling functional blocks, assigning values, and executing instructions and repetitive tasks conditionally.

ST programming language consists of various elements as follows:

B Expression: A structure consisting of operands and operators. An expression returns a value when it is
executed.

B Operand: An operand represents a variable, a value, an address, a functional block, etc.
B Operator: A symbol used in the execution of an operation.

B Statement: Used to assign the value returned by the expression to the actual parameters and to
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construct and control the expression.

The legend description of each element is shown in the figure.

Operator

/ Operand

1 pl:=p2*p2+100*p3;

2 F]IF pl< SO0THEN i Statement
3 p3:=p3+20;

4 EH.SE

5 pl:=p3;

6 p4:{p2+SQRT(p3)f{1oofp1})f

Fs

g

_END_IF; \

Expression

° @The editing content of a single POU shall not exceed 9999 lines when edited in the ST

language.

10.8.3 Expression

An expression is a structure that returns the evaluated value of a variable. This return value is required in
the statement. An expression consists of operators and operands. Operands can be constants, variables,
return values of function calls, or other expressions. Example:

12 (*Constant®)

Var1 (*Variable®)

Fun(a, b, ¢) (*Function call*)
a+b (*Operator call*)

|+ (x *y ™ z) (*Operator call*)

When an expression is computed, the operators are applied to the operand table in the sequence defined
by the operator priority. The operator with the highest priority in the expression is executed first, followed
by the operator with the second highest priority; It continues in this manner until the entire calculation is
completed. The operators with the same priority are executed from left to right according to the sequence
in which they are written in the expression. Parentheses can be used to change this sequence.

For example, if the values of A, B, C, and D are 1, 2, 3, and 4, respectively, A- B - C * D results in -13.
While (A-B - C) * D results in -16.
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If the operator is related to two operands, the left operand is executed first. For example, in the expression
SIN(x) * COS(y), the expression SIN(x) is computed first, followed by COS(y), and then the product of the
two is computed.

10.8.4 ST Operator

The common ST operators and the operations they execute are shown in the table below.

Operator Executed Operation |Priority|
(Expression) Parentheses

Function Name (Parameter List)|Call function High
EXPT Exponential operation

-, NOT Invert

* Multiply

/ Divide

MOD Take the remainder

+ Add

- Subtract

<, > < 2 Comparison operation

= Equal to

<> Not equal to

AND AND

XOR XOR Low
OR Or

10.8.5 Operand

Operands can be addresses, values, variables, array variables, structure variables, elements of an
array/structure variable, function calls, functional block outputs, etc.

The data types shall be the same in statements that process operands. If users need to process operands
of different types, the type conversion shall be performed beforehand.

In the following example, the integer variable Var1 is converted to a real variable before it is added to the
real variable R1.

R2: =R1+SIN (INT_TO_REAL (Var1));

10.8.6 ST Statement

10.8.6.1 Assignment

An assignment statement assigns the evaluation result of an expression to a variable.

The data types on both sides of the assignment operator shall be the same. The data type of the
assignment statement is determined by the data type of the variable on the left.
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10.8.6.1.1 Syntax

A:=B;

Where A is a variable, and B is an expression. Expressions can be values, variables, operands, functions,
or functional blocks.

10.8.6.1.2 Example

B Assign the value to the variable

If Aand B are basic data types, a single value of B is passed to A. If A and B are derived data types, all
elements of A are replaced by the current values of the corresponding elements of variable B.

o  Statement C := 25;
Used to assign the value 25 to variable C.
B Assign the operation value to a variable
o StatementX:=(A+B-C)*D;
Used to assign the operation result of (A + B - C) * D to the variable X.
B Assign the functional block output to the variable
o Statement A:=MY_TON.Q;

Used to assign the Q output value of the MY_TON functional block (an instance of the TON
functional block) to variable A.

B Assign the function return value to the variable
o Statement B := C MODA,;

Used to call the MOD (modulus) function and assign the operation result to variable B.

10.8.6.2 IF statement

The IF statement selects the branch of the program to be executed based on a condition. The condition is
a Boolean expression. If the expression value is TRUE, and the condition is met, the THEN statement is
executed; And if the expression value is FALSE, and the condition is not met, the relevant statement is
executed according to the branch.

10.8.6.2.1 Syntax

IF <BOOL Expression 1> THEN (Determine whether the BOOL expression is TRUE)

<IF Statement> (Execute the statement if TRUE)

ELSIF<BOOL expression 2 >THEN (Optional. Check whether the BOOL expression is true)
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<ELSIF statement 1> (Execute this statement if it is true)

ELSIF <BOOL Expression n> THEN

<ELSIF Statementn - 1>

ELSE (Optional. Execute this ELSE statement if none of the preceding IF statements meet the
condition)

<ELSE Statement>

END_IF (The IF statement ends)
Description:
B If Conditional Expression 1 is TRUE, only the IF instruction is executed and no other statements are

executed.

B Otherwise, the ELSIF expression values are determined sequentially until one of the expressions is
TRUE, and the statement following the expression is executed.

B If none of the preceding conditional expression values are TRUE, the statement following ELSE is
executed.

B Conditional expressions can be BOOL variables, comparison operations, and logical operations.

B The structure of the IF statement, ELSE statement, and ELSIF statement all follow the syntax structure
above. Please choose according to the user program when applying it in practice.

10.8.6.2.2 Simple IF statement

A simple IF statement is an IF structure with only one determination condition. If the IF determination
condition is TRUE, the statement is executed. Otherwise, it is not executed.

10.8.6.2.2.1 Syntax

IF<BOOL expression>THEN (Check whether the BOOL expression is true)

<IF Statement> (Execute the statement if TRUE)

END_IF (The IF statement ends)

10.8.6.2.2.2 Example

When the temperature value is greater than the set value or the stop button is pressed, the pump stops.
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“if g

HollySys
No. Variable Name Address Variable Description Variable Type | Initial Value Power Fail Safeguard | NetWork Public
0001 Temp Temperature point DINT LI o FALSE LI Mot Public
i HEX_ENGIN1 HEX_ENGIN ;I FALSE ;I Not Public
0003 Temp_M Engineering quantity temperature value | REAL ﬂ i} FALSE ﬂ Mot Public
0004  [PUMP Pump stop signal BOOL LI FALSE Ll FALSE LI Not Public
0005  |Temp_SV Temperature setting value REAL LI ] FALSE LI Not Pubiic
0006  Stop_B BOOL ;I FALSE Ll FALSE ;I Not Public
L4
1 HEX_ENGIN1(
2 WH = Temp,
3 MU =200,
4 MD := 50,
5 WU = 65535,
6 WD =0,
7 AV==>Temp_M); (* Convert temperature code values to corresponding engineering values®)
8
9 IF Temp_M >=Temp_SV OR Stop_B = 1 THEN (*When the temperature value exceeds the set value or stops pressing the button quickly *)
10
11 PUMP-=0;
12
13 END_IF,
10.8.6.2.3 IF ELSE statement

The IF ELSE statement is an extension of the simple IF statement; There shall be only one ELSE in an IF
statement.

10.8.6.2.3.1 Syntax

IF<BOOL expression>THEN
<IF Statement>

ELSE

<ELSE Statement>

END_IF (The IF statement ends)

10.8.6.2.3.2 Example

(Execute the statement if TRUE)

(Check whether the BOOL expression is true)

When the tank's low liquid level switch is closed, the inlet valve opens. Otherwise, it closes.

No. Variable Name | Address
0001 |LSL101 54(X56.1
ooz Lviod 50X0.1

Variable Description

Liquid level switch

Tank inlet vahre

(Execute this statement if none of the preceding IF statements meet the conditions)

Variable Type ‘ Inttial Value | Power Fail Safeguard |
BOOL LI FALSE LI FALSE LI !
BOOL LI FALSE LI FALSE LI !

<
1 IF LSL101 =1 THEN (* Low level switch closed®)
2 LV101 = 1; (*Open LV101 valve *)
3 ELSE
4 LV101 = 0; (*Close LV101 valve *)
5 END _IF
10.8.6.2.4 IF ELSIF statement

The insertion of one or more ELSIF statements into an IF ELSE statement enables the determination of

multiple conditions.
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10.8.6.2.4.1 Syntax

See |F Statement.

B Only if the Boolean expression value of the IF statement is FALSE, and the Boolean expression value
of the ELSIF statement is TRUE, the statement or group of statements is executed.

B If the condition of the IF statement is TRUE, or the condition of the ELSIF statement is FALSE, the
statement or group of statements is not executed.

FALSE

IF <Expression>
THV

TRUE | ~. FALSE
<Expression 1>
THEN "
ELSIF FALSE
<Expression n>
4
IF Statement ELSIF Statement 1 ELSIF Statement n ELSE Statement

l l l l

10.8.6.2.4.2 Example
When the heating temperature of molecular sieve is lower than 190°C, Low Heating Temperature is
displayed; When the heating temperature of molecular sieve is between 190 - 200°C, Heating OK is

displayed; And when the heating temperature of molecular sieve is more than 200°C, High Heating

Temperature is displayed.
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No. Variable Name‘ Address ‘ariable Description ‘ ‘ariable Type ‘ Initial Value: Power Fail Safeguard ‘ NetWaork Puhlic| Enable constant
oo HEX_ENGIN1 Range conversion function block | HEX_ENGIN j FALSE ﬂ Not Public ﬂ l_
ooz TICA201 %elVE Temperature point DINT ﬂ 0 FALSE ﬂ Not Public ﬂ l_
0003 TICAZ01_I Engineering value of temperature| REAL ﬂ 0 FALSE ﬂ Not Public ﬂ l_
ooon4 Temp_shown Temperature display STRING(SU}ﬂ " FALSE ﬂ Not Public ﬂ l_

1 HEX_ENGIN1(
2 WH = TICA201,
3 MU = 600,
4 MD =0,
5 WU = 65535,
6 WD =0,
7 AV=>TICA201_M);(*Convert temperature code values to corresponding engineering values®)
8 IF TICA201_M<190 THEN
9 Temp_shown:='Low heating temperature’;
10 ELSIF TICA201_M=>190 AND TICA201_M=<230 THEN
11 Temp_shown ="Heating temperature is ok’;
12 ELSE
13 Temp_shown:="High heating temperature’;
14 END_IF
10.8.6.2.5 IF nesting

An IF nested statement is one or more simple IF statements inserted inside a simple IF statement. The
nested IF statement has a lower priority than the upper level statement. To use the nested statement, IF is
used in conjunction with END_IF.

10.8.6.2.5.1 Syntax

IF<BOOL expression 1 >THEN (Check whether the BOOL expression is true)
IF <BOOL Expression 2 > THEN (Execute the nested IF statement if TRUE)

END_IF (The nested IF statement ends)
END_IF (The upper-level IF statement ends)
10.8.6.2.5.2 Example

When there is an operating signal for the main oil pump P101A, and the lubricant pressure PIA103 is
lower than 0.18 MPa, the auxiliary oil pump P101B starts.
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No. Variable Name Address Wariable Description Variable Type | Initial Value | Power Fail Safeguard
0010 XL101 BOOL ﬂ FALSE ﬂ FALSE
oon PlA103 DINT ﬂﬂ FALSE
i = . = .
<

1 HEX_ENGINA(

2 WH = PIAI03.

3 /

4

5 | wu-=

6 WD =0

7 AV==>PIA103_M); (* Convert temperature code values to corresponding engineering values*)

g

9 IIF XL101 =1 THEN

10

11 IF PIA103_M =018 THEN

12 P101B_S1,

13

14 END_IF;

15 “END IF,
10.8.6.3 CASE statement
10.8.6.3.1 Syntax
CASE <Conditional Variable> OF (Determine the conditional variable value)
<Value 1> : <Statement 1> (Execute the statement if Value 1)
<Value 2>:<Statement 2> (Execute this statement if the variable value is Value 2)
<Value 3, Value 4, Value 5>: <Statement 3> (Execute the statement if the conditional variable value

is Value 3, Value 4, or Value 5)

<Value 6 Value 10,>:<Statement 4> (Execute this statement if the variable value is in the range of
Value 6 to Value 10)

<Value n> : <Statement n>

ELSE <ELSE Statement> (Execute the ELSE statement if the conditional variable value does not
match any of the values)

END_CASE (CASE ends)
Note the following points when writing a CASE statement:
B The conditional variable shall be an integer or an enumeration;

B In the CASE clause, the value shall only be an integer constant or an enumeration constant, and no
variable name or expression shall be used;

B The CASE clause value shall not be used overlappingly, including overlappingly in a single clause or
in multiple clauses at the same time.
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1

0.8.6.3.2 Rules

To execute a CASE statement, follow the rules below:

B If the conditional variable value matches <Value n>, <Statement n> is executed;

B If the conditional variable does not have any matching value, <ELSE Statement> is executed;

B If several values of the conditional variable are required to execute the same instruction, the values
can be written one after the other and separated by commas. In this way, the same statement is
executed;

B If the conditional variable executes the same statement within a certain range of values, users can write
the initial and end values of the range values to separate them by operator ".." . Thus, the same
statement is executed.

10.8.6.3.3 Example

The liquid level of the ammonia tank is measured by the liquid level meter LIA1001. When the liquid level

is > 90%, the screen displays HIGH; When the liquid level is between 25% and 90%, the screen displays
OK; When the liquid level is < 25%, the screen displays LOW; And when the level is lower than 1%, the

alarm is issued.

No. Variable Name | Address | Variable Description ‘ Variable Type | Initial Value ‘ Power Fail Safeguard
0020 |LevelS STRING(80} j . FALSE
0021 |L_ALARM BOOL j FALSE j FALSE
<

1 HEX_ENGIN1(

2 WH = LIA1001,

3 MU =100,

4 MD =0

5 AT -

6 WD =0,

[4 AV==LIA1001_M); (* Convert temperature code values to corresponding engineering values®)

8

9 LIAT001_INT -= REAL_TO_INT(LIA1001_M)

10

1 CASE LIA1001_INT OF

12 91..100:

13 Level_S:='HIGH";

14 25 90

15 Level S='OK'|

16 2.24:

17 Level_S:='LOW'

18 0.1:

19 L_ALARM=TRUE :

20 END_CASE

10.8.6.4 FOR loop

The FOR statement is used for programming where the number of loops can be predetermined.
Otherwise, WHILE or REPEAT can be used.

10.8.6.4.1 Syntax

FOR<Var>:=<Init_val>TO<End_val>{BY<Step>} DO
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<Statements>

END_FOR,;

Specifically:
<Var>: Control variable
<Init_val>: The initial value of the control variable
<End_val>: The end value of the control variable

[ |
[ |
[ |
B {BY<Step>}: Optional. Used to set the incremental value of the control variable
B <Statements>: Loop statement.

[ |

END_FOR: The end flag of the FOR loop.
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o)
v

Var:=Init_val

FALSE

Init val < End val

Statements

Y

Var:=Var+5tep

FALSE

Var > End_val

< END_FOR )“

10.8.6.4.2 Rules

When the control variable value does not exceed the end value, the loop statement is executed. Before
each loop, the control variable value is checked. If it exceeds the end value, the loop ends.

Each time after the execution of the loop statement, the control variable value is self-added according to
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the specified incremental value. The incremental value can be any integer value. The setting of this value
is optional. If not set, the value defaults to 1.

The control variable, initial value, and end value shall have the same data type (DINT or INT), and shall
not be changed by repeated statements.

The initial value shall be smaller than the end value. Otherwise, no loop statement is executed.

10.8.6.4.3 Example

Write an example FOR loop to call the POU program under a single task.

No. I Variable Name Address Variable Description | Initial Value Pov
ooz Y REAL j 0 FALSE
0003 m REAL ﬂ 0 FALSE
0004 n REAL ﬂ 0 FALSE
0005 VAR REAL ﬂ 0 FALSE

1 FORi:=1TO 5 DO *When iis less than or equal to 5, execute the following statement, and the loop increment of i is 17)
2 Y=¥*3;

3 m:=niz;

4 END_FOR

5 VAR1.=Y, (*After loop interpretation, assign the value of ¥ to the VAR variable®)

If the initial value of Y is 1, and the initial value of n is 32, then the value of Y is 243, the value of m is 1,
and the value of i is 6 at the end of the loop.

When the POU is called under the periodic task, note that the POU is called for each IEC cycle, therefore,
the values of Y and m are calculated cyclically.

10.8.6.5 WHILE loop

The WHILE loop is used for programming where the number of loops is unknown. It is used in a similar
way to the FOR loop. The difference is that the determination condition of the WHILE loop can be any
expression.

10.8.6.5.1 Syntax

WHIILE <BOOL expression> DO

<Statement> (Loop statement)

END_WHILE; (WHILE loop ends)
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=>

Whether the
BOOL expression
is TRUE

FALSE

Statement

Y

( END_FOR )

10.8.6.5.2 Rules

B When the WHILE statement is executed, the value of the BOOL expression is first detected. If the value
of the BOOL expression is TRUE, the statement is executed. After the statement is executed, the value
of the expression is detected again. If it is TRUE, the statement is executed again. Until the value of
the expression is FALSE, the loop ends.

B [f the initial value of the BOOL expression is FALSE, the statement is not executed.

B The WHILE loop shall not be used in the following scenarios, as it may lead to an endless loop, which
may cause the program to crash:

o  The value of the BOOL expression is always TRUE;
o  The WHILE loop shall not be used for synchronization between processes;

For example, it shall not be used as a Wait Loop with an externally defined end condition.
o  The WHILE loop shall not be used in algorithms;

This is because there is no way to ensure completion of the loop end condition or execution of the EXIT
statement.

10.8.6.5.3 Example
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No. Variable Name | Address | Variable Description ‘ Variable Type | Initial Value Power Fail Safeguard
oo i REAL & | o FALSE
ooz Valug REAL Y | o FALSE

<

TWHILE i<4 DO

Value:=i"2;
i=i+1;
END_WHILE:

[ I S R

If the initial value of i is 1, the value of Value is 6 and the value of i is 4 at the end of the loop.

10.8.6.6 REPEAT loop

The REPEAT loop differs from the WHILE loop in that it detects the end condition only after the execution
of the loop statement. That means that the loop statement is executed at least once, regardless of
whether the end condition is met or not.

10.8.6.6.1 Syntax

REPEAT (*Loop starts*®)

<Statement> (Loop statement)
UNTIL <BOOL Expression> (*Exit condition*)
END_REPEAT; (*Loop ends*)
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REPEAT

Statement

UNTIL
<BOOL
expression>

FALSE

END_REPEAT

10.8.6.6.2 Rules

B When the value of the BOOL expression is FALSE, the statement is looped. Until the value of the BOOL
expression is TRUE, the REPEAT loop exits.

B If the value of the BOOL expression is already TRUE on the first execution, the statement is executed
only once.

B REPEAT loop should not be used in the following scenarios because it may lead to an endless loop
and thus cause a program crash:

o  The value of the BOOL expression is always FALSE;
o REPEAT loop cannot be used for synchronization between procedures.

For example, it shall not be used as a Wait Loop with an externally defined end condition.
o  The REPEAT loop shall not be used in algorithms;

This is because there is no way to ensure completion of the loop end condition or execution of the EXIT
statement.
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10.8.6.6.3 Example
No. Variable Name Address ‘ \ariable Descriptiun| Wariable Type‘ Initial Value Power Fail Safeguard‘ NetWork Public ‘ Enable constant

ooo1 Walue REAL ﬂ 0 FALSE ﬂ Mot Public ﬂ l_

o002 _ REAL j 0 FALSE j Mot Public ﬂ |—
1 REPEAT
2 Value:=i*2;
3 i=i+1;
< UNTIL i>4
5 END_REPEAT

The initial value of i is 1. The POU is called by an event or status task. After the task runs once, the value
of Value is 8 and the value of i is 5.

Note that if the POU is called by a periodic task, the run results are different from the run results of a
single task call. The POU is executed once per IEC task cycle. Each time it is executed, the values of
Value and i are executed once, leading to run results in an infinite loop to calculate the values of Value and
i.

10.8.6.7 EXIT statement

10.8.6.7.1 Syntax

The EXIT statement is used in FOR, WHILE, and REPEAT loop statements. The EXIT statement exits the
loop statement as soon as the end condition of the EXIT statement is met, regardless of whether the end
condition is met or not. If the EXIT statement is inside a nested loop statement, it exits the loop in which
EXIT is located and jumps to the first statement after the inner loop end statement (END_FOR,
END_WHILE, or END_REPEAT) for further execution.

10.8.6.7.2 Example

If the value of FLAG is 0, the value of SUM is 15 after the statement is executed.

If the value of FLAG is 1, the value of SUM will be 6 after the statement is executed.
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No. Variable Name| Address A “ariable Description | Variable Type| Initial Value Power Fail Safeguard | NetWork Public | Enable constant
0001 SUm DINT LI 1] FALSE LI Not Public LI l—
oooz | DINT LI o FALSE LI Hot Public LI l—
0003 J DINT LI o FALSE LI Hot Public LI l—

st ~votpunse ~ O

BooL ¥ | FALSE

SUM:=0;
FORI1:=1 TO3DO
FOR J=1TO 2 DO
IF FLAG=1 THEN
EXIT;
END_IF;
SUM:=SUM+J;
END_FOR;
SUM:=SUM +I;
END_FOR;

WO~ BEWN-—=

—

10.8.6.8 RETURN statement

10.8.6.8.1 Semantics

It provides early exit from a function, functional block, or program.

10.8.6.8.2 Example

When P1 is TRUE, P2 performs self-addition; And when P1 is FALSE, P2 stops self-addition and exits the
IF statement.

No. Variable Name Address | Variable Description | fariable TYDE&| Initial Value | Power Fail Safeguard| NetWork Public | Enable constant

0001 |pt BOOL LI FALSE LI FALSE LI Not Public LI [~
000z g2 DINT LI 10 FALSE LI Not Public LI

IF P1=TRUE THEN
p2:=p2+1;

ELSIF p1=FALSE THEN
RETURN;

END_IF;

G Bwh =

10.8.6.9 Control statements for function and functional block

The control statements for function and functional block consist of a mechanism for calling the functional
block, and a mechanism for returning control to the calling entity before physically ending the function or
functional block.

The function (FUN) evaluation shall be called as part of the expression evaluation.

10.8.6.9.1 Call functional block

The functional block (FB) shall be called via a statement that consists of the functional block instance
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name followed by an argument list in parentheses.

In the following example, a timer is called by assigning values to the two parameters IN and PT, and then
the value of the result variable Q is assigned to the variable OUT.

The result variable is expressed as: Functional block name.variable name.

1 CMD_TMR (IN:= DMO01, PT:=T#300ms);
2 OUT:=CMD_TMR.Q:
10.8.6.9.2 Call function

A textual call to a function shall consist of the function name followed by an argument list. The arguments
shall be separated by commas. The left and right sides of the list shall be delimited by parentheses.

Rules for function calls:
B The assignment of a function output variable shall either be null or assign a value to the variable.
B The assignment to the VAR_IN_OUT argument shall be a variable.

B The assignment to the VAR_INPUT argument can be a null value, a constant, a variable, or a function
call. In the latter case, the function result is used as the actual argument.

10.8.7 Create Expression

10.8.7.1 Overview

When configuring an expression, users need to add operands and operators from left to right. Users can
enter them manually or select them automatically. When users enter manually, the ST Editor automatically
associates relevant operands and operators based on the characters entered. Or users can select
operands and operators via the Input Assistant.

Characters that can currently be associated include:

B POU names, including program, function, and functional block names.
B Global and PRG variable names.

B Variable members of structures or functional blocks.

|

The function is associated only with the function name; And the variable names of the function shall be
entered manually or selected via the Input Assistant.

10.8.7.2 Rules

To enter an operand, follow the rules below:
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B The format of variable members of functional blocks or structures: Functional block or structure variable
name.Member variable name. Enter . after the variable name to automatically associate the member
variable name.

B The characters in the expression shall be English characters.

B Press Enter for a line feed.

10.8.7.3 Requirement

The ST program has been created

10.8.7.4 Steps

To enter an operand manually, follow the steps below:
(1) At the current position of the cursor, enter the operand.

(2) The associated operands are displayed below the input line, with the first operand selected by
default.

(3) Use 1 and | keys to select the operand.
(4) Press Enter.
Or select the operand via Help Manager:
(1) At the current position of the cursor, Press F2. The Help Manager window is displayed.
(2) Select the operand or operator.

(3)  Click OK.

10.8.8 Copy Statement

To reuse an ST statement line, copy the desired statement or program segment and paste it into the target
position, which can be the current POU or another POU.

10.8.8.1 Requirement

There are available ST program segments.

10.8.8.2 Steps

Follow the steps below to copy the ST program segment:

(1) Hold down the left mouse button and drag the cursor.
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(2) After selecting the program segment, release the mouse. The selected program segment area is
highlighted in blue.

(3) You can execute the Copy command in the following ways:
o  Selected part: Click Copy in the right-click menu.
o Menu Bar: [Edit] - [Copy];
o  Shortcut key: Ctrl + C.

10.8.8.3 Result

The program is copied to the clipboard, and can be pasted to the target position.

10.8.9 Cut Statement

To cut the current statement and paste it into another position or another POU, execute a cut operation.

10.8.9.1 Requirement

There are available ST program segments.

10.8.9.2 Steps

To cut an ST program segment, follow the steps below:
(1) Hold down the left mouse button and drag the cursor.

(2) After selecting the program segment, release the mouse. The selected program segment area is
highlighted in blue.

(3) Execute the Cut command via:
o  Selected part: Click Cut in the right-click menu.
o  Menu bar: Choose [Edit] - [Cut].
o  Shortcut key: Ctrl + X.

10.8.9.3 Result

The object is cut and saved in the clipboard. You need to paste it to the target position.
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10.8.10 Paste Statement

You can paste the copied or cut statements to a certain position in the program.

10.8.10.1 Requirement

Statements to be pasted have been copied or cut.

10.8.10.2 Steps

Follow the steps below to paste statement lines:
(1) Click the position where the statement line to be pasted.
(2) You can execute the Paste command in the following ways:
o  Programming area: Click Paste in the right-click menu.
o Menu bar: Choose [Edit] - [Paste].
o  Shortcut key: Ctrl + V.

10.8.11 Delete Statement

10.8.11.1 Requirement

There are available elements.

10.8.11.2 Steps

Follow the steps below to delete statement lines:
(1) Hold down the left mouse button and drag the cursor.

(2) After selecting the program segment, release the mouse. The selected program segment area is
highlighted in blue.

(3) You can execute the Delete command in the following ways:
o  Selected part: Click Delete in the right-click menu.
o  Menu bar: Choose [Edit] - [Delete].

o  Shortcut key: Delete.

308



r%aﬂe-}

10.8.11.3 Reference message

Undo

10.8.12 ST Programming Example

-HD Manua(PRG) Id % | 2 Auto(PRG) st ] tE Failure(FRG) stx}

10.9 Create CFC Program

10.9.1 CFC Programming Overview

CFC is short for continuous function chart. It is a visual graphic editing language, which features easy
operation and intuitive display. It is suitable for the configuration of continuous process control.

As shown in the figure below, the CFC Editor is a graphical editor that is edited via the Toolbar or right-

click menu commands.

309

No. Wariable Name | Address | Variable Description Variable Type | Initial Value | Power Fail Safeguard |
0007 Initialize_Sign BOOL ﬂ FALSE ﬂ FALSE ﬂ
ooos p2 BOOL j FALSE ﬂ FALSE ﬂ
<

1 IF NOT Initialize_Enable THEN

2

3 Initialize_Sign:= FALSE

4 ELSE

3 Initialize_Sign:= TRUE

6

7 END_IF

8

9

10

1 CASE i OF

12 10:

13 Manual)

14

15

16

17

18

19

20 20

21 Auto(),
22

23

24

25

26

27

28 30:

29 Failure ();
30 END_CASE
3

32
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No. Variable Name‘ Address ‘Variable Description Variable Type | Inttial Value Power Fail Safeguard | NetWork Public | Enable constant
o001 |pt INT ﬂ 0 FALSE ﬂ Hot Public ﬂ [
0002 |p2 INT ;I 0 FALSE LI Not Public LI l_
0003 |p3 INT ﬂ 0 FALSE ﬂ Not Public ﬂ [

AND |0
o INO ouT p3 F

p2 IN1

10.9.2 Cursor Position

Each text is a candidate position for the cursor. The selected text fades to blue and can be modified. Here
is an example of the candidate positions for the cursor.

(1) Select the input, output, jump, tag, return, block, and comment elements. Click the text area. The
cursor is placed, as shown in the figure.

(2) You can double-click the text area of an input element, output element, jump, tag, return element,
block element, or comment to select the element, as shown in the figure below.

COMMEN

(3) Select the input of the output, jump, tag, block, and return elements. Click the input. The cursor
(in blue ) is placed. Only one element can be selected at a time. As shown in the figure.
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e

<7

Return

i

AMD

(4) Select the output of the input and block elements.

AMD
MO ou
M1

10.9.3 Insert Input Component

10.9.3.1 Introduction

This command is used to insert an input. The text ??? displayed can be selected and replaced by a
variable or constant.

The input component has only one output pin, which can only be used as an input. For the input
component, users can declare variables and assign them values while online.

Users can execute it via:
B Menu Bar: [Insert] - [Input Component];

B Programming area: Right-click the blank area. Click Input Input Component;
B Toolbar: =F|;

B Shortcut key: Ctrl + I.

10.9.3.2 Requirement

The CFC program has been opened.
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10.9.3.3 Steps

Follow the steps below to insert an input component:

(1) Right-click the program editing area. In the right-click menu, click Input component. A floating
input component is displayed at the cursor.

(2) The newly inserted input component moves with the mouse. Move it to the appropriate position

and click the position. The insertion is successful. As shown in the figure.

7Y

10.9.4 Insert Output Component

This command is used to insert an output component. The text ??? can be selected and replaced by a
variable.

The output component has only one input pin, which is used to receive data from the output pins of other
components. The output component is associated with an execution number to indicate the execution
sequence.

Users can execute it via:

B Programming area: Right-click in the blank area and click Output component.
B Toolbar: i ;

B Shortcut key: Ctrl + U.

10.9.4.1 Requirement

The CFC program has been opened.

10.9.4.2 Steps

Follow the steps below to insert an output component:

(1) Right-click in the program editing area and click Output Component in the menu that appears. A
floating output component then appears at the cursor.

(2) Move the cursor to the appropriate position to insert the output component. As shown in the figure.
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10.9.5 Insert Block Component

10.9.5.1 Introduction

The block component contains functions, functional blocks, and programs. The enabled terminals EN and
ENO, which themselves contain the BOOL, are in the same state. If the block is in the hidden EN and
ENO terminal state, the EN and ENO states are TRUE; Otherwise, the state depends on the input state.

B Function

Functions for performing certain operations can be used in the CFC configuration as blocks (for calling
by CFC users). Function blocks can be provided by libraries or customized by users using IEC
programming language. A function exists with a number of input variables and a unique return value.

B Functional Block

Functions for performing certain operations can be used in the CFC configuration as blocks (for calling
by CFC users). Functional blocks can be provided by standard libraries or customized by users using
IEC programming languages. A functional block exists with a number of inputs and a number of outputs.

CFC_FB
CFC_FB1

B Procedure

Program blocks are separate units that perform certain operations, which can be used in the CFC
configuration as blocks (for calling by CFC users), and can be called directly by the program. A program
block exists with an input and an enabled output (Enable is not displayed by default. You can select
"Enable" in the CFC area of "Project > Option > Configuration Language" to display it).

10.9.5.2 Requirement

The CFC program has been opened.
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10.9.5.3 Steps

Follow the steps below to insert an block component:
(1) Right-click the program editing area. Select the following methods to insert block component.
o Programming area: Right-click in the blank area and click Block Component.
o  Toolbar: & ;
o Shortcut key: Ctrl + B.
(2) A floating block component is displayed at the cursor.

(3) Move the cursor to the appropriate position to insert the block component. As shown in the figure.

10.9.6 Enable Block Component

10.9.6.1 Introduction

This command is used to show and hide the enabled input and enabled output of the selected block
component. Repeated activation of this command allows the block component to switch between the
showed and hidden states on the enabled terminal.

In the CFC program, the enabled terminal of the block component is hidden by default.

........ AND
l.m.ﬁ.ﬁ’???.bm EN
|N1 ............. | |N|:|
1M1
10.9.6.2 Requirement

A block component has been added.

10.9.6.3 Steps

Follow the steps below to enable a block component:

(1) Select the block component. Execute the Enable command via:

314



r%aﬂ%

o Programming area: Right-click the block component. Click Advanced > Enable;

o Toolbar: HfE|:

o  Shortcut key: Ctrl + E.

10.9.7 Configure Block Component Pin

10.9.7.1 Add input pin

10.9.7.1.1 Introduction

This command is used to add an input to the block component.

10.9.7.1.2 Requirement

A block component has been added.

10.9.7.1.3 Steps

To add a block component input pin, follow the steps below:
Select the block component. Execute the following operations:

B Programming area: Right-click the block component and choose [Advanced] - [Multiple Input
Components].

B Toolbar: &4 |;

B Shortcut key: Ctrl + D.

Select the added input. Execute the Delete command to delete the pin.
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10.9.7.2 Show or hide pin

10.9.7.2.1 Introduction

Users can set the functional blocks to show and hide the block component input and output pins.

10.9.7.2.2 Requirement

The functional block has been added.

10.9.7.2.3 Steps

To set the showing and hiding of the functional block pins, follow the steps below:

(1) Right-click the functional block. Click [Advanced] - [Set the Pin Property].

gfg1

Undo(U) Ctrl+Z
Redo(E) Ctrl+Y
Cut(T) Ctrl+X
Copy(C) Ctrl+C
Delete(D) Del
Reference View

Sort according to data flow

Advanced pJ Set/Reset(R) Ctrl+T
View _ _ Enable(E) Ctrl+E
Variable attribute Shift+F2 Multi-input(D) Ctrl+D

Set the Pin Property

Order: One up
Order: One down
Order: Start
Order: End

(2) Check the input and output pins that need to be displayed. The unchecked pins are not displayed
on the functional block.
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Show/Hide Pin x>
Input Pin: Output Pin:
[IEN [CJEND
[w]in1 v outt
(w]in2 (v out2
[w]inaut1 [w]inaut1
(v inout2 (v inout2

oK Cancel

10.9.8 Rename Block Component

10.9.8.1 Introduction

The block component is added as an AND block by default. However, you can manually modify the block
component name to the needed one. When the block component name is entered, the software
automatically associates all the block component names that match the entered keyword for choice,
making it easy to enter quickly.

10.9.8.2 Requirement

A block component has been created.

10.9.8.3 Steps

To rename the block component, follow the steps below:
(1) Double-click the block component name. The cursor is displayed at the block component name.

(2) Select the block component name. Enter the new name. All associated block components are
automatically displayed.

(3) Double-click the selected block component. The block component name is modified.
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10.9.9 Insert Lable

10.9.9.1 Introduction

The lable component is used to indicate information about the execution position in the program. The
component is the jump destination of the jump instruction. There is no input or output pin for the lable
instruction.

10.9.9.2 Requirement

The CFC program has been opened.

10.9.9.3 Steps

Follow the steps below to insert a tag component:
(1) Users can select the lable component insertion command via:

o Programming area: Right-click in the blank area and click Tag Eomponent.
o Toolbar: [L=*|;

o Shortcut key: Ctrl + L.
(2) A floating lable component then appears at the cursor.

(3) Move the cursor to the appropriate position to insert the tag component. As shown in the figure.
° ®In the text area ??7?, enter the tag name of the codename. The name shall be consistent with

the jump name.

10.9.10 Insert Jump

10.9.10.1 Introduction

A jump enables the transition of program execution. When the instruction is executed, the program jumps
to the tag referenced by the instruction. There is a unique BOOL value input pin for the jump instruction.

There shall be a BIT or BOOL variable (including one that can be converted to a BOOL variable) in order
for the jump condition to be met.
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10.9.10.2 Requirement

The CFC program has been opened.

10.9.10.3 Steps

Follow the steps below to insert a jump element:
(1) You can execute the jump insertion command in the following ways:
o Programming area: Right-click in the blank area and click Jump Element.

o Toolbar: &a;

o  Shortcut key: Ctrl + J.
(2) A floating jump element then appears at the cursor.

(3) Move the cursor to the appropriate position to insert the jump element. As shown in the figure.

D7 ]

(4) In the text area 7?77, In the text area ??7?, enter the codename to be jumped to. The name shall
be consistent with the name defined for the tag.

10.9.10.4 Example

As shown in the figure below, when the jump condition is met, the CFC program jumps directly to the red
marked area where the tag is located, and executes the program in the direction of the signal flow. The
program lines in which signal flows and are located in front of the jump tag is not executed.

319



r%ai'le-}

AMND
Al M0 QLT } lable
A2 MM
AMD
iy SR QLT QUTPUTZ
CZ2 IR
lable
R .
B1 M0 QUT] QUTPUTA
B2 MM

10.9.11 Insert Return

10.9.11 1 Introduction

After this instruction is executed, the current POU returns directly to the program that called the POU.
There is a unique input pin for the return instruction, with a BOOL input value.

10.9.11.2 Requirement

The CFC program has been opened.

10.9.11.3 Steps

Follow the steps below to insert a return element:
(1) You can execute the return insertion command in the following ways:

o Programming area: Right-click in the blank area and click Return Element.

o Toolbar: «i;
o  Shortcut key: Ctrl + R.
(2) A floating return element then appears at the cursor.

(3) Move the cursor to the appropriate position to insert the return element. As shown in the figure.
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{[Retum|

10.9.12 Insert Comment

10.9.12.1 Introduction

The comment element does not participate in the execution of the program. It is used to insert explanatory
text information in the CFC program interface. Similar to comment information in other languages, there is
no input or output information for this instruction.

10.9.12.2 Requirement

The CFC program has been opened.

10.9.12.3 Steps

Follow the steps below to insert a comment element:
(1) You can execute the comment insertion command in the following ways:

o  Programming area: Right-click in the blank area and click Comment Element.
o Toolbar: LAl
o  Shortcut key: Ctrl + K.

(2) A floating comment element then appears at the cursor.

(3) Move the cursor to the appropriate position to insert the comment element. As shown in the figure.

10.9.13 Delete Element

10.9.13.1 Introduction

This command is used to delete one or more CFC elements.

10.9.13.2 Requirement

The element has been added to the CFC program
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10.9.13.3 Steps

Follow the steps below to delete an element:
(1) You can execute the comment insertion command in the following ways:
o Programming area: Right-click the block element and click Delete.
o  Shortcut key: Delete.

(2) When an element is deleted, it is deleted along with the connecting line.

10.9.14 Add Connecting Line

10.9.14 1 Introduction

Connect the pins of the block components via connecting lines to configure the user logic.

The input pin of an component can only be connected to one variable (the output pin of this component or
the output pin of another component). While the output pin of an component can be connected to multiple
variables (input variables of this component or input variables of other components), as shown in the

figure.
IM3
55
(a)
AMD .
RN ¥
M2 b
(b)
The Connection Ways of Pin Signal
10.9.14.2 Requirement

The components that need to be connected have been created.
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10.9.14.3 Steps

Follow the steps below to connect an component pin:

(1) Select a pin of the component. Drag the cursor to the pin of another component. The connecting
line is automatically adjusted when the component is moved.

(2) Drag the cursor to the target pin position. Release the left mouse button. The connecting line is
created automatically.

10.9.14.4 Example

There are two ways to connect the R1, AND and OUT components, as shown in the figure.

B Click the output pin of R1. Drag the cursor to the input pin of AND. Release the left mouse button. As
shown in the figure.

B Drag R1 to coincide its output pin line with the input pin line of AND. Release the left mouse button.
The connection is complete, as shown in the figure.

AND |0
CMT I — IND OuUT]
N1

(a)
— AND D
BRIl out y[our

M1

(b)

Connection Lead

10.9.15 Delete Connecting Line

10.9.15.1 Introduction

This operation is used to delete the connecting line between elements.

There are two ways to delete the connecting line, as shown in the figure. Select the output pin of A.
Execute the Delete command. All lines connected to the output pin A are deleted. Select the input/output
pin of C. Execute the Delete command. Only the connecting line between the input pin of C and the output
pin of A is deleted. While the connecting line between A and B is not affected.
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SIN N = (8 [on]

Gl . [
B[ T
Delete the Selected Position of Connection Lead

10.9.15.2 Steps

To delete a connecting line, follow the steps below: Select the element pin. Then right-click Delete
command, or press Delete on the keyboard. The connecting line is deleted.

10.9.16 Modify Component Text

10.9.16.1 Introduction

When a CFC component is added, the default component text is ???. This text can be modified as
needed.

10.9.16.2 Steps

Follow the steps below to modify the component text:
(1) Double-click the text area. The component text editing box is displayed.

(2) In the editing box, enter the new text.

10.9.16.3 Example

Take the CFC components shown in the figure below as an example. To modify the functional block text
FB1: Users can double-click the functional block text FB1. The editing box is displayed at the original text,
as shown in the figure below. In the editing box, users can enter the new text.
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FB1

FB [0
A Hin out b ]
B ¥in2 out2 p E
i Hin3

Double Click the Text to Edit Text

10.9.17 Set/Reset Output Component

10.9.17 1 Introduction

The CFC output element can be set/reset. A set output element can be reset, and a reset output element
can be restored.

By continuously executing the set/reset operation, the output element is transitioned between the set,
reset, and restored states. As shown in the figure.

-------- ~ —[S[OUPUT@ ... [RTOUTPUT @
A :

Execute Set and rReset Operations Continuously

10.9.17.2 Requirement

The output element has been added.

10.9.17.3 Steps

To set/reset an output element, follow the steps below:
Select the output element. Execute the set/reset operation via:

B Programming area: Right-click the output element. Click Advanced > Set/Reset;
B Toolbar: “r ;

B Shortcut key: Ctrl + G.

10.9.17.4 Example

As shown in the figure, for the set output, if OUT of the AND block element is TRUE, OUTPUT1 is set to
TRUE and remains unchanged in the set state, even if OUT changes to FALSE. Only when the input
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element p3 changes to FALSE, OUTPUT1 is reset to FALSE and remains unchanged in the reset state.
Until the set condition is met, it is set again.

AND @
p1 »INO ouUT] OUTPUTIE
p2 pINA

RIoUTPUTe

10.9.18 Negate and Restore Pin

10.9.18.1 Introduction

The inverse operation is to negate the BOOL value. After an inversion operation is executed, the selected
pin is negated. Select the negated pin again. Execute the negate command. The pin is restored, as shown
in the figure below.

Execute Negate Operation

10.9.18.2 Steps

Follow the steps below to invert a pin:
Select the pin and execute the negate command in the following ways.

Programming area: Right-click the element pin. Click Invert;
Toolbar: -l |;

Shortcut key: Ctrl + G.

10.9.18.3 Example

As shown in the figure, if p2 is TRUE, the value of OUTPUT1 is FALSE after the Invert operation; And if p2
is FALSE, the value of OUTPUT1 is TRUE.
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~OUTPUTA

The Example of Negating

10.9.19 Move Component

10.9.19.1 Introduction

In CFC, users can freely drag the component to the target position in the editing area. If the default
collision detection is checked for the option, that is, if there is already an component at the new position to
be moved to, the move fails and restores to the state before the move.

10.9.19.2 Requirement

The component has been added.

10.9.19.3 Steps

Follow the steps below to move an component:

Select the component. Hold down the left mouse button. Drag the component to move it.

10.9.19.4 Example

Select the component p2. Drag it to a new position to realize the movement of the component, as shown
in the figure below.

AND 12]
p MIMO ouUT] OUTPUT
p2 MM

(a)
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AND |2
N0 OUT OUTPUT
Min

(b)

Moving Component

10.9.20 Cut, Paste and Copy

10.9.20.1 Introduction

Copy: Select the component to be copied. Execute the Copy command, or Press Ctrl + C. The selected
component data is stored on the clipboard. If multiple components are selected and there are connecting
lines between the components, the original connecting lines are maintained.

Cut: Select the component to be cut. Execute the Cut command. The selected component data is stored
on the clipboard, and the selected component is deleted at the same time.

Paste: Add the component data that has been copied or cut on the clipboard as an component to the CFC
editing interface.

10.9.20.2 Steps

To execute Copy/Cut command, follow the steps below:

(1) Right-click the component. Click Copy/Cut. After the above operations, execute the Paste
operation.

(2) Right-click the blank area. Click Paste. The component is pasted to the current position.

10.9.21 Undo and Redo

10.9.21 1 Introduction

Undo is to cancel the execution of the last command, and to restore to the time before the last execution
of the operation command.

The Redo command restores the operation to before the Undo command was executed.

All configuration operation commands for CFC programs are divided into two types: Those that cannot be
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undone, and those that can be undone and restored. The operations on the POU itself such as renaming
the POU, disabling calls and enabling calls are not included here.

° @The commands that cannot be undone and restored include selecting element, selecting input,

selecting output, copying element, and finding.

10.9.21.2 Steps

Follow the steps below to perform cancellation or restoration:

(1) Right-click the program editing area. In the right-click menu, select the Undo command. After the
above operations are performed, the previous operation is undone. To restore, execute Step 2.

(2) Right-click in the program editing area and select the Restore command in the menu that appears.
The canceled operation will be restored.

10.9.22 Adjust Execution Sequence

10.9.22 1 Introduction

In addition to the input element and comment, all CFC elements have a number that indicates the program
execution sequence, which is displayed in the upper right corner of the element.

The CFC program completes the program flow (such as assignment, calculation, jump, and return) in
sequence according to the execution sequence numbers (SNs) of each element (starting from No. 0). The
execution SNs are sorted by default in the order of element input. The element execution SNs are always
sorted consecutively in natural numbers from smallest to largest.

Users can choose to sort by data flow sequence or specify the element execution sequence.

In the right-click menu of the element, select the sorting method, as shown in the figure below.
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-- Undo(U) Ctrl+Z

Redo(E) Ctrl+Y
Cut(T) Ctrl+X
Copy(C) Ctrl+C
Delete(D) Del

Reference View

Sort according to data flow

Advanced » Set/Reset(R) Ctrl+T
View ‘ ‘ Enable(E) Ctrl+E
Variable attribute Shift+F2 Multi-input(D) Ctrl+D

Set the Pin Property

Order: One up
Order: One down
Order: Start
Order: End

(1) Sort according to data flow

Principle of sorting by data flow: Based on inputs, execution SNs are sorted by reverse Polish
notation.

Example: As shown in the figure below, a CFC program that sorts by data flow.

FB1

(2) One up

Select an element with an execution SN. Execute this command. The selected element exchanges
its execution SN with the element whose execution SN is 1 less than it.
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After selecting the element with the smallest SN and executing this command, the execution
sequence remains unchanged.

As shown in the figure, the Decrease execution SN by 1 command is executed for output element
c. Its execution SN is exchanged with its previous execution SN.

;

=® [PF

Execute the Order of One Up

One down

Select an element with an execution SN and execute this command. The execution SN of the
selected element will be exchanged with that of the element that will be executed right before this
element.

If the execution SN of the selected element is the largest, the SN will not change after this command
is executed.

As shown in the figure below, the execution SN of the output element ¢ is exchanged with that of
a after this command is executed on c.

\
Execute the Order of Down
Start
Set the SN of the selected element to 0. Increase the element execution SNs in front of the original

execution SN of the selected element by 1 respectively. If the execution SN of the selected element
is 0, there is no effect after executing this command.

As shown in the figure, the Decrease execution SN to Min command is executed on the output
element b. Its execution SN is changed to the minimum SN, which is 0; And the SNs and in front
of its original execution SN are increased by 1 respectively.
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=P me [P

v
(= @ (2 ]9
Execute the Order of Start
(5) End

Set the SN of the selected element to the maximum value in the existing SN range. Decrease the
element execution SNs behind the original execution SN of the selected element by 1 respectively.
If the execution SN of the selected element is the largest, this command will not take effect

As shown in the figure below, the execution SN of the output element b becomes the largest after
this command is executed on b. The execution SNs ( and ) of other output elements are reduced

by 1.
=@ e
j
= @ [Ee
Execute the Order of End
10.9.22.2 Requirement

The program has been configured

10.9.22.3 Steps

To adjust the element execution sequence, follow the steps below:

(1) If users want to sort by data flow, right-click the blank area of the programming area. Click the
Sort by Data Flow command. All the elements of the programming area are sorted automatically.
If users want to adjust the sequence of an element, execute Step 2.

(2) Right-click the element. Click Advanced. According to the position that needs to be adjusted,
select the corresponding command. The execution SN of this element is adjusted accordingly.
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10.9.23 Element Alignment

10.9.23.1 Introduction

Users can align the block components left and right horizontally, and arrange them vertically at a minimum
spacing distance.

Horizontal left/right alignment: Taking the leftmost/rightmost component of the selected component as the
benchmark, the other selected components are horizontally aligned with the benchmark.

Vertical alignment: Taking the topmost component of the selected component as the benchmark, the other
selected components are arranged vertically at a minimum spacing distance from each other, with no
movement in the horizontal direction.

10.9.23.2 Requirement

Two or more components have been added.

10.9.23.3 Steps

Follow the steps below to align components:
(1) Select two or more block components.

(2) Right-click the selected components. Click [Component Alignment] - [Horizontal left
alignment]/[Horizontal right alignment]/[Vertical alignment]. The selected components are
arranged according to the corresponding operations.

10.9.23.4 Example

left right vertical

alignaent alignuent alignment

o 7 T

Component Alignment
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10.9.24 Show and Hide Variable Area

10.9.24 1 Introduction

This command is used to show or hide the variable area.

10.9.24.2 Requirement

The CFC Editor has been opened.

10.9.24.3 Steps

Follow the steps below to hide the variable area:

(1) Right-click the blank area of the program. Click Variable Area (Show/Hide). The variable area is
hidden.

10.9.25 CFC Programming Example

No. Variable Name | Address | ariable Description | Variable Type | Inttial Value Power Fail Safeguard | MetWork Public | Enable constant
0001 |pd INT >0 FALSE - | Not Public -\
o002 [p2 INT ML FALSE * | Mot Public ~|[
0003 p3 INT - _ FALSE ~ | Mot Public -\
ADD -
pi »INO  OUT]
P2 HINT

10.10 Create SFC Program

10.10.1 SFC Programming Overview

SFC is short for sequential function chart, a programming language in the IEC 61131-3 standard for
establishing and modifying sequential controls.

With SFC, single to complex tasks can be accomplished with a simple configuration method. This
structure represents the user's subprograms with separate elements, similar to network node elements.

The subtask is associated with transitions and steps, which are embodied in the form of a program. These
programs can be edited in CFC, LD, and ST languages. The transition represents an enabling condition to
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activate a succeeding step. The step is processed periodically until the next transition condition is met.

The transitions are connected by lines, branches and separate elements that control the process. There is
a difference between alternative branch and simultaneous branch. In the case of alternative branch, only
one process can be running at a time; Conversely, when there are simultaneous branches in the process,
several steps are processed in parallel.

No. Variable Name| Address | Variable Description | Variable Type | Initial Value | Power Fail Safeguard | NetWork Public | Enable constant
0001 et BOOL ﬂ FALSE ﬂ FALSE ﬂ Nat Public ﬂ [
0002 |p2 BOOL ﬂ FALSE ﬂ FALSE ﬂ Nat Public ﬂ [
0003 |3 BOOL ﬂ FALSE ﬂ FALSE ﬂ Nat Public ﬂ [
0004 pé BOOL ﬂ FALSE ﬂ FALSE ﬂ Nat Public ﬂE_
InitStep
—— Trans1
Step1
—— Trans2
InitStep

10.10.2 SFC Step Element

A step represents a state. Either a step is active or inactive. At any moment, the state of the program
organization unit (POU) is defined by the settings of some active steps and the values of their internal
variables.

1.

Initial step
Each SFC-edited POU starts with an initial step. This step is the entry point to POU.

Only the initial step always exists in the SFC POU.

InitStep

1
Initial Step
Step

The step describes what is controlled at this process step. The action of the step describes the
configured program, which can be edited in ST, LD, or CFC language.

To insert a step, the step name needs to be specified in the SFC POU. A step can be associated with
up to 9 actions.
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StepZ

|
Step Element

B StepName.t(TIME): Step running time. When a step is deactivated, the value of the time elapsed
by the step shall remain at the value it had when this step was deactivated; And when the step is
activated, the value of the time elapsed by the step shall be reset to t#0s, and the timing shall be
restarted. As shown in the figure, T#10s is the minimum time set for Step2, and T#4s259ms is the
value of Step2.t. When the minimum step time is set, the step is activated. StepName.t is displayed
as shown in the figure.

InitStep
1
T#10s
T#45259ms
— 1
Step3
— 11
v
InitStep

Online Value of StepName

B StepName.x(BOOL): Step mark, a BOOL element that marks the current active state of the step.
Where 1 indicates step active; And 0 indicates step inactive. As shown in the figure above, when
the transition condition in front of Step2 is changed to TRUE, Step2 is activated. At this time,
StepName.x is 1 and this step is active.

° @The step name, step running time, and step mark are only valid for the current POU, and are

not supported for references to other POUs.
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10.10.3 SFC Action Element

Each step shall be associated with a number of actions. A step with zero associated actions shall be
considered to have a wait function. That is, it waits for a succeeding transition condition to change to
TRUE.

An action can be a set of statements in ST language, a set of rungs in LD language, or a set of programs
in CFC language.

10.10.4 Select Element

10.10.4 1 Introduction

The element is selected by clicking. The selected element is identified by an enclosed dashed box. During
configuration, multiple elements often need to be selected to execute the relevant operations.

10.10.4.2 Steps

(1) Select an element: Move the cursor over an element. Press the left mouse button. The element
(step, transition or jump) is selected.

(2) To select multiple elements in a group, press Shift on the selected elements. Select the elements
in the lower-left or lower-right corners of the group. The smallest group that includes these
elements is thus selected.

10.10.4.3 Example

Selecting different combinations of elements may result in different results.
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—— Trans2
LOO...
i |
Step3 Steps Step12
—— Trans12 —— Trans14
Step Step?
—— Trans13 —— Trans15
v v
Step2 Init5tep
—— Trans11
v
Init3tep

Select the element Stepb first. Press Shift, and simultaneously select the jump element Step2. All the
elements in the branch where they are located are selected.
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—— Trans2
LOO...
' i : !
Step3 | Steps i | Step12
—— Trans12 —— Trans14
Step1 i | step7
—— Trans13 —— Trans15
. v v
: Step2 InitStep
—— Trans
v

Init3tep

Select the element Step3 first. Press Shift. Meanwhile, select any other element outside of the branch
Step3 belongs to (Trans11 and jump InitStep). In the end, the result is the same.
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—— Trans2
______________ LOO...
i 1
Step3 Steps Step12
—— Trans12 —— Trans14
Step1 Step?
—— Trans13 —— Trans15
v v
Step2 Init5tep
—— Trans11
: v
initStep

A step can only be deleted with the transition that precedes or follows it.

10.10.5 Identifier

An identifier is used to control the program flow in the SFC POU, which is implicitly created during project
runtime. In order to be able to read these identifiers, appropriate local variables shall be defined.

SFClInit: ABOOL variable. When the value of this variable is TRUE, the sequential function chart (SFC)
returns to the initial step. Meanwhile, the other SFC identifiers are reset. The initial step remains
activated, but is not executed. Only when SFClInit is reset to FALSE can the sequential function chart
resume normal execution.

SFCPause: BOOL variable. Only when this variable is TRUE can the sequential function chart stop
executing, as shown in the figure below.
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No. Variable Name| Address Variable Description Variable Type

0001 Trans1 BOOL
o002 Trans2 BOOL
0003 sfeinit BOOL
o004 sfcreset BOOL
ooos sfcpause BOOL
0005 g1 INT

ooo7 Trans3 BOOL

Power Fail Safeguard

NetWork Public |

Enable constant

Online Value
TRUE FALSE
FALSE FALSE
FALSE FALSE
FALSE FALSE
TRUE FALSE
FALSE FALSE

Mot Public

Not Public

Not Public

Not Public

Not Public

Not Public

Not Public

U

InitStep

—— Trans1

—— Transz

Step3

—— Trans3

v

Init5tep

<

TH#s

T#10s502ms

il

10.10.6

SFCReset: BOOL variable. When this variable is TRUE, the SFC program is reset and returns to the
initial step. Meanwhile, the other SFC identifiers are also reset, and the initial step remains activated.
In contrast to SFCInit, when the value of the SFCReset variable is TRUE, the action of the initial step
is not affected and continues to be executed. Meanwhile, the SFCReset identifier can be reset to FALSE

in the initial step.

Single branch: Step-transition alternations are repeated continuously.

SFC Evolutionary Rules

Example:The transition from S3 to S4 works only when step S3 is active and the transition condition ¢

is TRUE.
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53

54

B  Selection - Branch: Several alternative branches can be represented by a number of transition symbols
below the horizontal line; With several transition symbols, there are several possible different transitions.

Example:

The transition from S5 to S6 works only when S5 is active and the transition condition e is TRUE;

The transition from S5 to S8 works only when S5 is active, f is true, and e is false.

35

36 S8

B Convergence of selection branches: Convergence of alternative branches: The end of an alternative

branch is represented by a number of transition symbols above the horizontal line; With several
transition symbols, there are several alternative paths that end.

Example:The transition from S7 to S10 works only when S7 is active and the transition condition h is
true.

Or the transition from S9 to S10 works only when S9 is active and j is TRUE.

342



r%z#'lé

s7 =9

510

B Simultaneous branch: Only one shared transition symbol can exist above the double horizontal lines of
the simultaneous branch.

Example:The transition from S11 to S12, S14, ... works only when S11 is active and the transition
condition b associated with the common transition is TRUE. After S12, S14, ... are activated

simultaneously, each branch is executed independently.

31

312 514

B Simultaneous branch - convergence: Only one shared transition symbol can exist below the horizontal
line of the simultaneous branch.

Example:The transition from S13, S15, ... to S16 works only when all the steps connected to the
horizontal line above are active and the transition condition d associated with the common transition is

TRUE.

513 515

316

I
B Branch skip: A branch skip is a special case of alternative branches in which one or more branches do

not contain steps.
Example:The evolution from S30 to S33 works when a is FALSE and d is TRUE. That is, the sequences
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S31 and S32 are skipped.

530
—+ a —+ 4
$31
—+ b
532
— c
533

B Branch jump: A special case of alternative branches or simultaneous branches in which one or more
branches jump to other steps.

Example: The transition from S33 to S31 works when S33 is active and d is TRUE.

344



r%ai'le-}

3

332

10.10.7 SFC Step Action Execution Timing

The entry action, exit action, step action and IEC-associated action in each step are executed in a certain

sequence.

As shown in the figure, Step1 adds the exit action, and Step2 adds the entry action, step action, and IEC-

associated action.

833

531

InitStep
—— Trans0
Step1
]
—— Trans1
Step2 =
€| M
—— Trans2
v
InitStep

In the current scan cycle, the step actions are executed as shown in the table.

RUMN
CFCO1

|Execution |Action

IAction Processing
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Timing
. . If Step1.x = TRUE and Trans1 = TRUE, this action is executed. (Its entry and
1 Step1 Exit Action : . ;
step actions have been executed in the previous cycle)
o Step2 Entry Action If T]'an§1 = TRUE and Step2 is activated (that is, Step2.x = TRUE), the entry
action is executed
3 Step2 Step Action If Step2 is activated and the entry action has been executed, the step action is
executed
4 Step2 IEC-associated|If the step action has been executed, the IEC-associated actions are executed
Action in alphabetical sequence
5 Transition to activate |If Step2 is activated, Trans2 is TRUE, and Step2.t is greater than the minimum
next step time, the subsequent steps are activated

10.10.8 Set Step Attributes

10.10.8.1 Introduction

It is used to set the step-related properties, including the minimum step time and the step comment. The
maximum step time cannot be set.

Minimum time: The lower limit of the step running time. When the step running time is smaller than the
minimum time, the program does not execute the transition even if its exit transfer condition is met. The
program does not execute the transition until the step execution time exceeds the minimum time. It is
recommended to set the minimum time. Time can be represented by the TIME variable or by time data; Its
constant is written in the following format: T + # + Time value.

° @Comment: A step-related description in an unlimited number of characters. After determining

the setting contents, the comment information of the setting is displayed on the right side of this step, as
shown in the figure below. How much comment information is displayed is related to the set step height
and whether or not the maximum and minimum times are displayed.
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Step Attributes >

Minimum Time oK
WMaximum Time
Cancel

Comment

10.10.8.2 Requirement

The step has been added.

10.10.8.3 Steps

Follow the steps below to set step attributes:
(1) Select a step. Open the Step Properties window via:
o Menu bar: Click [Extras] - [Step Attributes];
o  Programming area: Right-click the step. Click Step Attributes.

(2) In the Step Attributes window, set the Minimum Step Time and Comment.
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10.10.8.4 Example
InitStep Step Attributes >
== ; #20ms
I Transt Kinimum Time oK

S Maximum Time

Step2 T#20ms | | cancel

& x| F'|_|rr1p.ﬂxstartsi Er—
________________________ Pump A starts

Transz

InitStep

10.10.9 Insert Step Forward

10.10.9.1 Introduction

When you insert a step, the step-transition pair is inserted, so that the original SFC program maintains a
basically correct logical flow.

You can insert a new transition and step in front of an existing transition or step. For the initial step
(InitStep), no step can be inserted forward. Up to 2000 steps can be added in a SFC POU.

10.10.9.2 Requirement

The step and transition have been added.

10.10.9.3 Steps

Follow the steps below to insert a step:
(1) Select a step or transition. Insert it via:
o Menu bar: [Click Insert] - [Step-Transition (Forward)];

o  Programming area: Right-click the transition or step. Click Step-Transition (Forward);
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o Toolbar: & |;

o Shortcut key: Ctrl + T.

10.10.9.4 Example

Select a transition. Insert a new transition and a new step in front of the transition.

Init5tep

Trans1

InitStep

(a)

InitStep

—— Transz

InitStep
(b)
Insert Step Forward - Selected Transformation

When a step is selected, insert a new step and a new transformation before the step. The initial step
(InitStep) cannot have a step inserted forward.
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InitStep
—— Transz
Step2
] | '
Trans1
InitStep
(a)
InitStep
—— Trans2
Step3
—— Trans3
| Step2 ;
] | ;
Trans1
InitStep
{b)

Insert Step Forward - Selected Step
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10.10.10 Insert Step to the Back

10.10.10.1 Introduction

When you insert a step, the step-transition pair is inserted, so that the original SFC program maintains a
basically correct logical flow.

You can insert a transition or step after an existing transition or step. Up to 2,000 steps can be added in a
SFC POU.

10.10.10.2 Requirement

The step and transition have been added.

10.10.10.3 Steps

Follow the steps below to insert a step:
Select a step or transition. Insert it via:
B Menu bar: Choose [Insert] - [Step-Transition (Back)].

B Programming area: Right-click a transition or step and click Step-Transition (Back).

—_—
B Toolbar: I |;

B Shortcut key: Ctrl + E.

10.10.10.4 Example

Select a transition and insert a new transition and a new step after the transition.
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InitStep

Trans1

Init3tep

{a)

InitStep

—— Transz

v
InitStep

(b>

Insert Step Backward - Selected Transformation

Select a step. Insert a new step and a new transition behind the step.
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InitStep

—— Trans1

—— Trans2

v
Init5tep

{a)

InitStep

—— Trans1

Step3

Trans2

InitStep

{b)
Insert Step Backward - Selected Step
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10.10.11 Delete Step

10.10.11.1 Introduction

When you delete a step, the step-transition pair is deleted so that the original logic of the SFC program
remains correct. The initial step cannot be deleted.

10.10.11.2 Delete single step-transition pair

Follow the steps below:
(1) Click the left mouse button to select the step.
(2) Press Ctrl or Shift. Meanwhile, click the transition corresponding to that step.
(3) Right-click the selected step-transition pair. Click the Delete command.

Example: Select the step-transition pairs that need to be deleted: Click the left mouse button to select
Step2. Press Ctrl or Shift. Meanwhile, click Trans2 to select both Step2 and Trans2. Execute the Delete
command.
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InitStep

—— Transz

InitStep

Ca)

InitStep

Trans1

InitStep

(b)
10.10.11.3 Delete multiple step-transition pairs

Follow the steps below:
(1) Click the left mouse button to select the step.
(2) Press Ctrl or Shift. Click the step-transition pairs to be deleted.
(3) Right-click the selected step-transition pair. Click the Delete command.

Example: Select the step-transition pairs that need to be deleted: Click the left mouse button to select
Trans3. Press Ctrl, and click Step3, Trans2 and Step2 in sequence; Or press Shift, and select Trans3 and
Step2. Execute the Delete command.
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InitStep

—— Trans1

—— Transz

Step3

—— Trans3

InitStep

{al)

InitStep

Trans1

Init5tep

(b)

Delete multiple step-transition pairs

10.10.12 Modify Step Name

10.10.12.1 Introduction

When users create a new step, the system automatically assigns a name to it. To modify it, it is necessary
to set the new name in accordance with the common variable naming rules and to ensure that the name is
not the same as the one in the project.

356



r%aﬂ%

10.10.12.2 Steps

Follow the steps below to modify the step name:

(1) Double-click the step name text area. The step name is editable. Users can enter a new step

name.
Init3tep
—— Trans1
R Step2 E
__________ .
Trans2
Init3tep

Modify Step Name

(2) After entering the new name, click any blank area or Press Enter to confirm. The editing is
completed.

10.10.13 Add Action

10.10.13.1 Steps

Follow the steps below to add an action:

(1) In the Project Management Tree, right-click the POU name of the SFC language. Select Add
Action option to add an action to this POU.
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...... g Py —
------ 41 Delete

...... {”} -

______ 1 Edit

------ EilE Rename

JEJ’ Copy Program Unit
------ m Paste Action

------ T

...... = Add Action

------ 1

= Forbid Scheduling
8 Allow Call

- Property...

...... o Permission Settings

Operation of Adding Action
The Add Action dialog box appears.

Add Action X

Action

Language

(® Continuous Function Chart CFC

{ Ladder Diagram LD g
" Structured Text 5T Cancel

Add Action

(2) Enter the action name, with no more than 30 characters. Select the editing language. Click OK.
The action is added. The action name is displayed in the POU subdirectory.

As shown in the figure below, an action with editing language LD and action name test1(ACTION)
is added under fff(PRG).

CRECE]eamt
fod]s Main (FRG)

o] Moti orMain (FRG)

----- Er vy (FRG)
i Br e (FRG)

= T EEE(FEG)

...... o[ ACTION_1 (ACTION)

cd|[r ACTION_2 (ACTION)

-]l ACTION_3(ACTION)

Added Action Node
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10.10.14  Add Entry Action

10.10.14 1 Introduction

Entry action refers to the action executed when this step first enters the activated state. For the initial step
(InitStep), no entry action can be added.

10.10.14.2 Steps

Follow the steps below to add an entry action:
(1) Select the step. Add the entry action via:
o Menu bar: Click [Insert] - [Add Entry-Action];
o Programming area: Right-click the step. Click Add Entry-Action;
o  Shortcut key: Ctrl + I.

(2) A dialog box for selecting the action language type is displayed.

Add Entry-Action x

Language

(® Continuous Function Chart CFC;

oK

(" Ladder Diagram LD

" Structured Text 5T Cancel

(3) Select the action description language. Click OK to add the entry action. The mark is

displayed in the lower-left corner of the step.
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InitsStep
— Trans1
Step3
E]|
—— Trans2

v

InitStep

(4) Double-click this mark to edit the entry action of the step.

10.10.15 Add Exit Action

10.10.15.1 Introduction

Exit action refers to the action executed when the step is about to exit the activated state.

10.10.15.2 Steps

Follow the steps below to add an exit action:
(1) Select the step and add an exit action in the following ways:
o  Menu bar: Choose [Insert] - [Add Exit-Action].
o Programming area: Right-click the step and choose Add Exit-Action.
o Shortcut key: Ctrl + G.

(2) A dialog box for selecting the action language type is displayed.
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Add Exit-Action >

Language

(® iContinuous Function Chart CFC:

0K

(" Ladder Diagram LD

(" Structured Text ST Cancel

Language Type of Exit Action
(3) Select the language and click OK to add the exit action. A symbol then appears in the lower-

right corner of the step.

Init3tep
[x]

—— Trans1

Step3

E]
—— Trans2
v
InitStep

Exit Action Logo

(4) You can double-click the symbol to edit the exit action.

10.10.16  Associate Action

10.10.16.1 Introduction

The Associate Action operation allows you to associate an action added to the SFC POU to a step.

The association relationship between an action and a step is determined by the action qualifier.
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Action Qualifier

Area A is the action qualifier with its own drop-down box, from which you can select the desired qualifier; If
you select a time-related qualifier in area A, you can edit the time in Area B, with the default value of T#1S;
Area C is the action name, which is displayed in the drop-down box in Area C when the action is added to
the POU (SFC) (see Add Action) and can be called; whether or not the action is activated is closely related
to the qualifier in Area A. The following table lists the relationship between different qualifiers and the
execution of the action; Whether the action is activated or not is closely related to the qualifier in Area A,
as shown below, which lists the execution relationship between different qualifiers and actions.

B Action Qualifiers

N: Non-storage

Steph M

Actiont

T T1

R: Storage reset

|StepE |—| R | Actionl |

T T2

S: Storage settings

StepA

Actionl

L: Time limit

senx 1 L
T
piort ——1 L

StepB. X |_|
T2

Stepf X

T1

Action 4|—|—

362



r%ai'le-}

Steph T#:_ﬁs Actionl
T T1

D: Delay

Steph Tﬁ?ﬁS Actionl
-T- Tt

P: Pulse

Steph P | Actionl
T T1

SD: Storage and delay

5D
Stepd
tep Tids Actionl

|3tepl'-4 |—| i | Actionl |

T T

Steph X
T :

Action

Ti |

|

|
Action? i |_!
8,

|

o [

Action | ]

Sieph X

[ ]
T1 —li
|
i I

Actiond

StepAX

Steph. X

Actioni
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DS: Delay and storage

Steph

Ds
Tids

Actionl

T T1

Steph, X

StepN.X

Action

Stepd. X
|3tepﬂ |—| R | Actionl | StepN.X
T Actiont
SL: Storage and time limit
Stepd, X
5L .
Steph Tids Actionl StepM.x
—+ 11 Action1
Steph, X
|5t.=_-pm |_| R | Action1 | Stephix
T Action
P1: Rising edge pulse
PO: Falling edge pulse
Stepd, X
Steph Pl | Actionl T1
| PO | ActionZ
T Action
Action2
10.10.16.2 Requirement

|

-

TR

B 70 I ) A

-

Y

S

1
¥

The action has been added under the current SFC POU node.
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10.10.16.3 Steps

Follow the steps below to associate a step with an action:
(1) Select the step and add associate it with an action in the following ways:
o  Menu bar: Click [Extras] - [Associate Action];
o  Programming area: Right-click the transition. Click Associate Action;
o Shortcut key: Ctrl + K.
This associates a new action with the step.

(2) Double-click the action qualifier area. In the drop-down box, select the action qualifier.

InitStep

—— Transi

Step3

InitStep

Select Action Qualifier

(3) Click the action name selection area to select an associated action.

InitStep
—— Transt
Step3
ACTION 3
ACTION_3
Trans3
InitStep

Select Associated Action
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(4) For example, Step3 is associated with 3 actions.

InitStep
]

—— Trans1
Step3 mI ACTION_1
E| D5 T#15 ACTION_2
SL T#10s ACTION_3

Trans2

InitStep

Action Association

10.10.17 Add Step Action

10.10.17.1 Introduction

It is used to add a step action to a step.

10.10.17.2 Steps

Follow the steps below to add an action to a step:
(1) Select the step and add an action in the following ways:
o  Menu bar: Choose [Extras] - [Add Action/Transition].
o  Programming area: Right-click the step and click Add Action/Transition.
o  Shortcut key: Ctrl + W.

(2) The Add Action dialog box appears.
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Add Action X

Language

{® iContinuous Function Chart CFC

oK

(" Ladder Diagram LD

(" Structured Text ST Cancel

(3) Select the action description language. Click OK to complete the Add Step Action operation. The
mark ¥ is displayed in the upper right corner of the step.

InitStep
[%]
—— Trans1
Step3 = ACTION_1
E| DS T#1s ACTION_2
=1 T#10s ACTION_3
—— Transz
v
Initstep

Step Action Mark

(4) Double-click the mark. Open the step editing page of the corresponding language environment,
where users can edit the step action.

10.10.18 Delete Action

10.10.18.1 Introduction

For the step whose action has been added, uses can delete the corresponding action as needed.
Deletable actions contain all added actions in the step, including entry action, exit action, step action, and

associated action.

367



r%ai'le-}

10.10.18.2 Requirement

The action has been added to the current step.

10.10.18.3 Steps

Follow the steps below to remove an action:
(1) Select the step and remove the action in the following ways:
o Menu bar: Choose [Extras] - Clear Action/Transition.

o Programming area: Right-click the step and click Remove Action/Transition.

o  Shortcut key: Ctrl + U.
(2) The Delete Action dialog box is displayed.

When the step has only one action, users can execute the Delete Action/Transition command to
delete the action directly, without the Delete Action dialog box displayed.

InitStep

Delete Action X

—— Transt

Action Hame

OK

ACTIONA
""""""""""""""""""""""""""""""""""""" ACTIONZ

Step1 — N ACTION1 ACTION3
D T#5s ACTION2
DS | T#10s ACTION3

Cancel

[ I [ stepAction
—y— Trans2

v
InitStep

Remove Action

(3) Select the action to be deleted. Click OK to complete the deletion.
o  To delete an entry action, check the entry action.
o To delete an exit action, check the exit action.
o  To delete a step action, check the step action.

o To delete an associated action, select the name of the action to delete it. To delete an

associated action, users can also right-click the action that needs to be deleted and select the
Delete command.
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InitStep
—— Trans1
Step3 - ACTION_1
€| ACTION_2
Delete(D) Drel
Trans2
InitStep

Delete Associated Action

10.10.19 Copy Action

10.10.19.1 Introduction

It is used to copy the action added under the SFC POU, and to paste it to multiple SFC POUs.
Each step can be associated with up to 9 actions.

The maximum number of actions associated with each SFC is 1024, including step actions (exit/entry
action, and step action), transition actions, and IEC actions of SFC POUs.

To copy an action, the copied content shall not contain the definition of the local variables in the action.

10.10.19.2 Requirement

An action has been added in the SFC POU.

10.10.19.3 Steps

Follow the steps below to copy an action:

(1) Right-click the action POU name. Select Copy Action.
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- SFC1(PRG)
i B7 ACTIONT(ACTION)
b ACTIONZ(ACTION)

Y CTION3 (A CTICHS

-4 tduw(PRG} Delete

~dk dgrgf(PRG) Edit

~d rgetb(PRG)

-d adfew(PRG) Rename

- J=J: tedr(PRG) Copy Action
“§E STI(PRG)

U fsf Property...
AL dffg(PRG) R

L

After executing the Copy Action command, users can paste the copied content to multiple SFC
POUs.

(2) Right-click the SFC POU that needs to be pasted. Select Paste Action.

...... d tes(PF Delete
- F SFC1 Edit
- =r il
Ll A Rename
ok A Copy Program Unit
...... '{"} tI:IIJ'-H( p}.r g
...... a0 dgrgfi Paste Action
...... tb
...... 35 ;E,Ijiej Add Action
------ I tedr(P . .
...... EE 5T1EF' Fﬂrbld SChEdLlllng
""" L fsf Allow Call
...... & dffg(F
------ iE STprg Property...
------ 1+ Manus .. .
P2 Manus Permission Settings

= § SFC(PRG)
R 1|3 ACTION3(ACTION)

10.10.20 Transition Element

10.10.20.1 Introduction

A transition represents a condition under which control is transitioned from one or more preceding steps to
one or more succeeding steps along a corresponding directed connection. The direction of transition is
from the bottom of the preceding step to the top of the succeeding step. Up to 2,000 transitions can be
added in a SFC POU.
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Each transition shall have a transition condition, which is the evaluation result of a single BOOL
expression. In short, a true transition condition shall be indicated by the symbol 1 or the keyword TRUE.

~|~ Trans1

Transformation

The transition evaluation can be derived from LD, CFC and ST.

During transition condition evaluation, it is an error case to assign a value to a variable instead of to

transition a value. Transition-related descriptions are shown below.

B The transition condition described in ST language, which is a single BOOL evaluation expression

Step?

— A&B

Step3

B Transition name

InitStep

—— Trans1

Step2

B Transition condition described in LD language

Q001
comment:
ChT CMT
kS kka
A TRARMS
1 1 Y
L

B Transition condition in the CFC language

ChT

kKE

AMD [E)

ChT

k=

-

>

[ TRANS| kG | onT [
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B Transition condition described in ST language

TRAMS =ALR;

10.10.20.2 Single BOOL expression as transition condition

Write a single BOOL expression directly at the transition name as a transition condition.

Step2

Transformation Condition—Single BOOL Expression

10.10.20.3 Edit transition

Whether it is a transition condition or an added transition, when users need to edit the transition content,
just double-click the transition condition or the mark of the added transition.

10.10.21  Add Transition

10.10.21.1 Introduction

It is used to add a transition for a step to be transitioned.

When ST editing language is selected for the transition language, the transition content shall be written
with an assignment statement, starting with Trans:=.

When a transition is added, there are two transition conditions. At this time, only the transition conditions
edited in CFC/LD/ST are valid.

10.10.21.2 Steps

Follow the steps below to add a transition:
(1) Select the transition condition. Execute Add Transition via:
o  Menu bar: Choose [Extras] - [Add Action/Transition].

o Programming area: Right-click the step and click Add Action/Transition.
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o  Shortcut key: Ctrl + W.

(2) The Add Transition dialog box appears.

Add Transition s
Transition Name: Trans4
Language
" Continuous Function Chart CFC o
Cancel
" Structured Text 5T

Transition Language

(3) Select the transition condition description language. Click OK.

After the transition is added, a + mark is displayed at the transition position.

Step2 Step2

The identifier for the added transformation.

10.10.22 Delete Transition

10.10.22.1 Introduction

It is used to delete the transition that has been added for a transition.

10.10.22.2 Requirement

The transition has been added to the current transition.
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10.10.22.3 Steps

Follow the steps below to remove a transition:

Select the transition and remove it in the following ways:

B Menu bar: Choose [Extras] - [Remove Action/Transition].

B Programming area: Right-click the transition and click Remove Action/Transition.

B Shortcut key: Ctrl + U.

10.10.23 Add Parallel Branch

10.10.23.1 Introduction

Two or more SFC units that start and end with a step are connected in parallel by double solid lines
parallel to each other to form a parallel branch.

InitStep Simultaneous
branch
—— Trans1
1
Step2 Stepd
o O O S s,
Step3 Stepha
|
—— Trans3
v
step

Parallel Branch
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When the transition TRANS1 is TRUE and the initial step (InitStep) is active, Step2 and Step4 are
activated at the same time.

This document describes only how to add parallel branches to the right; It is similar to how to add parallel
branches to the left.

10.10.23.2 Requirement

The step-transition pair has been added.

10.10.23.3 Steps

Follow the steps below to add a parallel branch:
Select a single step or a unit that starts and ends with a step. Add a parallel branch via:

B Menu bar: Click [Insert] > [Parallel Branch (Right)/(Left)];

B Toolbar: = & .

B Programming area: Right-click the selected step or unit. Click Parallel Branch (Right)/(Left).

10.10.23.4 Example

Select a single step. Add a parallel branch to the right, as shown in the figure.
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InitStep Inittep

— Trans1 —— Trans1
R B K 1
Stepz2 o - Stepz Stepd
S pu— ! |
—— Trans3 —— Trans3
Step3 Step3
—— Trans2 —— Transz
v v
InitStep InitStep

Add Parallel Branch to the Right--Single Step

To select a unit that starts and ends with a step, users need to press Ctrl or Shift to select the step units.
Add a parallel branch to the right, as shown in the figure.

InitStep ‘ InitStep ‘

—— Trans1 —— Trans1
N I ; i
' | Step2 b » | Step2 Stepd
—— Trans3 : —— Trans3
| step3 5 Step3
— ...

Trans2 —— Trans2
v

InitStep InitStep

Add parallel Branch to the Right—Step Unit
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10.10.24 Add Label to Parallel Branch

10.10.24 .1 Introduction

You can add a label to the entire parallel branch as the identifier of the jump destination.

10.10.24.2 Requirement

A parallel branch has been added.

10.10.24.3 Steps

Follow the steps below to add the parallel branch label:
(1) Select the transition before the parallel branch and add the label in the following ways.
o Menu bar: Choose [Extras] - [Add Label to Parallel Branch];
o Programming area: Right-click the transition, and click Add Label to Parallel Branch;
o  Shortcut key: Ctrl + Q.

The default label is LOOP, as shown in the figure below. It can be modified.

Init5tep Init5tep

: —— Trans1 ! —— Trans1
---------------------- ' LOOP
] ]
Step2 Stepd | » | Step2 Step4
| |
—— Trans3 —— Trans3
Step3 Step3
Transz Transz
Init5tep Init5tep

Parallel Branch Label
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(2) Double-click to select the label LOOP, enter the actual label (transition name-jump destination),
and left-click on any blank area or press the Enter key to complete renaming.

10.10.25 Add Alternative Branch

10.10.25.1 Introduction

An alternative branch contains two or more SFC units that begin and end with a transition and are
connected using mutually parallel single solid lines.

InitStep alternative branch
—t— Trans1 —t— Trans4
Step2 Stepd
-1 A=3 —— =100
Steps Steps
—— Trans2 —— Transs
v
InitStep

Alternative Branch

After the initial step (InitStep) is activated, activate Step4 if Trans4 is true while Trans1 is false, or activate
Step2 if Trans1 is true.

This document describes only adding alternative branches to the right here. The requirement and process
of adding alternative branches to the left are very much the same.

10.10.25.2 Requirement

The step-transition pair has been added.
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10.10.25.3 Steps

Follow the steps below to add an alternative branch:

Select a transition or a unit that begins and ends with a transition and add an alternative branch in the
following ways:

B Menu bar: Choose [Insert] - [Alternative Branch (Right)/(Left)].
B Toolbar: £ £ .

B Programming area: Right-click the selected transition or unit and click Alternative Branch (Right)/(Left).

10.10.25.4 Example

The comparison before and after an alternative branch is added is shown in the figure below.

InitStep ‘ InitStep

—— Trans1 —— Trans1 —— Transé
Stepz | » | SteP2
—— Trans3 —— Trans3
Step3 Step3
—— Trans2 - Transz
v v
InitStep InitStep

Selection Branch Adding of Single Transformation

Select a unit that starts and ends with a transition. To select multiple units, press the Ctrl key or the Shift
key. The comparison before and after an alternative branch is added is shown in the figure below.
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—— Trans1 —— Trans1 —— Trans6
| | Ster2 D e, » | Step2
1 Trans3 ! —— Trans3
Step3 Step3
—— Transz —— Transz
v v
InitStep InitStep

Selection Branch Adding for Unit

° @If conditions of both branch transitions (Trans1 and Trans4 in the figure) are met, the program

executes the left branch preferentially.

10.10.26 Delete Branch

10.10.26.1 Introduction

Added parallel or alternative branch can be deleted.
To delete the entire branch, delete all step-transition pairs.
To delete a part of the branch, delete all corresponding elements.

The deletion of the entire branch is taken as an example here.

10.10.26.2 Requirement

A branch has been added to the SFC program.
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10.10.26.3 Delete parallel branch

Follow the steps below to delete a parallel branch:
(1) Selects all elements of the parallel branch and the transitions before and after the branch.

(2) Right-click in the selected area and click Delete.

10.10.26.4 Delete alternative branch

Follow the steps below to delete an alternative branch:
(1) Select all elements of the alternative branch and the transitions before and after the branch.

(2) Right-click in the selected area and click Delete.

10.10.27  Jump Element

10.10.27.1 Introduction

Jump is a kind of transition. SFC program can implement loops using jumps. POUs edited using the SFC
language should contain at least one jump.

As a kind of transition, jump can achieve the transfer from a certain step to another step inside or outside
the current branch directly. A jump is used to replace a step and is executed by the transition at its
location. The jump is executed only when the transition conditions are met.

v

Jump Element

A jump must be after a transition. Therefore, jumps can be inserted directly into alternative branches. For
parallel branches, use the "Transition-Jump" command to insert a jump. The destination of a jump element
must be indicated by a step name or branch codename.

10.10.27.2 Reference message

Add jump to alternative branch

Add Jump to Parallel Branch

381



r%a#'lz’s

10.10.28 Add Jump to Alternative Branch

10.10.28.1 Introduction

Add jumps to alternative branches.

10.10.28.2 Requirement

An alternative branch has been added.

10.10.28.3 Add jump

Follow the steps below to add a jump to an alternative branch:
(1) Select an element on the alternative branch and add a jump in the following ways:
o Menu bar: Choose [Insert] - [Jump].

o Programming area: Right-click the step or transition of the branch, and click Jump.
o Toolbar: L ;

o Shortcut key: Ctrl + J.

The jump destination is displayed in the lower-left corner of the jump element, which is InitStep by
default, indicating that the sequencer jumps to the initial step by default.
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InitStep Initstep

—— Trans1 ﬂﬁ Transh —— Trans1 —— Transé@
Step2 Stepd | - Stepd Step4
—— Trans3 —— TransT —— Trans3 —— Trans7
Step3 v
InitStep
—— Transz Step3
v
InitStep —— Transz
v
Initstep

Insert Jump in Selection Branch

(2) Select the jump element, double-click the jump codename, and enter the name of the destination
step or branch.

10.10.28.4 Delete jump

Follow the steps below to delete a jump from an alternative branch:

Select the jump element and execute the Delete command, as shown in the figure below.
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InitStep
—— Trans1 —— Trans6
Step2 Stepd
—— Trans3 —— Trans7
v
InitStep
Step3
—— Transz
v
InitStep

10.10.29

10.10.29.1

InitStep
—— Trans1 —— Trans6f
...................... » | Step2 Stepa
—— Trans3 —— Trans7
Step3
Trans2
InitStep

Delete Jump on Selection Branch

Introduction

Add Jump to Parallel Branch

Add jumps to parallel branches. A jump is added to a parallel branch in the form of a transition-jump
element. The destination of a jump element must be indicated by a step name or parallel branch
codename. The transition-jump element is added after a step.

10.10.29.2

Requirement

A parallel branch has been added.

10.10.29.3

Add jump

Follow the steps below to add a jump to a parallel branch:

(1) Select an element in the parallel branch and add a jump in the following ways:

o Menu bar: Choose [Insert] - [Transition-dJump (R)].
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o Programming area: Right-click the step or transition of the parallel branch, and click Transition-
Jump (R).

o Toolbar: & |;

o  Shortcut key: Ctrl + R.

The jump destination is displayed in the lower-left corner of the transition-jump element, which is
InitStep by default, indicating that the sequencer jumps to the initial step by default.

InitStep ‘ InitStep ‘
—— Trans1 —— Trans1
I — x H ,
Step2 . | Step3 o o | Ster2 Step3
—— Trans3 — Trans3
Stepd Stepd
[
—— Trans2 —— Trans4
v | v |
InitStep §|nit5tep ;
—— Trans2
v
InitStep

Parallel Branch Insert Transformation—Jump

(2) Select the jump element, double-click the jump codename, and enter the name of the destination
step or branch.

10.10.29.4 Delete jump

Follow the steps below to delete a jump from a parallel branch:

Press the Shift key, select Transition-Jump, and execute the "Delete" command to delete the transition-
jump element, as shown in the figure.
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InitStep
—— Trans1
i
Step2 Step3
—— Trans3
Stepd
—— Trans4
: v :
InitStep 5
—— Trans2
v
InitStep

InitStep
—— Trans1
i
Step2 Step3
—— Trans3
Stepd
|
—— Transz
v
InitStep

Delete Transformation—Jump

10.10.30 Cut, Copy, and Paste

Units that can be cut and copied include sequence pairs of steps and transitions, simultaneous branches,
and alternative branches. Copied units cannot contain initial steps.

The paste command can be used when pasting any of the following units on the clipboard:

Units that start and end with a step;
Units that start and end with a transition;
Units that start with a step and end with a transition;

Units that start with a transition and end with a step.
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10.10.31 Paste to the Right

10.10.31.1 Introduction

Paste the copied individual step or transition to the right of a step or transition.

10.10.31.2 Steps

Follow the steps below to paste the content to the right:
(1) Copy a step or transition.
(2) Select the step or transition to be pasted, and paste it in the following ways.
o Menu bar: Choose [Extras] - [Paste Parallel Branch(Right)].
o Programming area: Right-click the step or transition, and click Paste Parallel Branch(Right).

o  Shortcut key: Ctrl + V.

InitStep InitStep

—— Trans1 —— Trans1 —— Trans3
Step2 Step2
.................. h.
—— Trans3 —— Trans3
Step3 Step3 Stepz2
I
Trans2 —— Transz
v
InitStep InitStep

Paste to the Right
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10.10.32 Paste After

10.10.32.1 Introduction

Paste the copied step-transition pair after a transition.

10.10.32.2 Steps

Follow the steps below to paste the step-transition pair to the back:
(1) Copy the step-transition pair.
(2) Select the target transition and paste the step-transition pair in the following ways.
o  Menu bar: Choose [Extras] - [Paste After].
o Programming area: Right-click the transition and click Paste After.

o  Shortcut key: Ctrl + V.
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InitStep ‘ InitStep ‘

—— Trans1 —— Trans1
Step2 Step2
................. h.
—— Trans3 —— Trans3
© | Step3 Step3
Trans2 —— Transz
© | Step3 |
InitStep : :
' —— Trans2
v
InitStep

Paste to the Back

10.10.33 Time Overview

10.10.33.1 Introduction

In the Time Overview window, you can view and modify the settings of all step times on the SFC (PRG)
program page.
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InitStep T#os
Time Qverview X
T Trans1 Step Minimum Time Maximum Time
Step Name InitStep
T#20s
Step2
b Minimum Time Im
Maximum Time I
—— Trans2
0K Cancel
Step3 T#20s
—— Trans3
v
InitStep

10.10.33.2 Requirement

SFC POU is opened.

10.10.33.3 Steps

Follow the steps below to set the SFC step time:
(1) Open the Time Overview dialog box in the following ways:
o Menu bar: Click [Extras] - [Time Overview (T)].
o Programming area: Right-click the blank area, and click Time Overview (T).

(2) Set the step time according to the program, and click OK.

10.10.34 Set Step Display Parameters

10.10.34.1 Introduction

In the Options window, you can set the height, length, and comment width of steps and other parameters
for step display (identification box), as shown in the figure below.
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InitStep T#ds
Option pad
—— Transt
Step Height F
2 0K
Step2 T#20s Step Length 10 p—
ACSI
Step Time/Comment 2 E;ra FLTI_T;HS Restore
—— Trans2
Show
Step3 T#20s |7 Step Time
|7 Comment
[ Hide
—— Trans3
v
InitStep
Valid value ranges
Parameter Valid Range
Step Height 4-16 unit lengths (10 pixels).
Step Length 8-16 unit lengths (10 pixels).
Step . .
Time/Comment 4-20 characters in each line.
Specify whether to display the step time and comment set in Step Properties.
After the minimum time and comment of a step are set in Step Properties, you can decide the step
Step Display content to be displayed in the Options dialog box. By default, the Step Time option is checked. If the
comment needs to be displayed, check the Step Comment option. You can also check the Hide
option to display no content.
Restore Default |Click this button to restore the set values to default ones.

If the Step Comment option is checked, the displayed SFC program content is as shown in the figure

below.
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InitStep
Option X
—— Transi Step Height 4]
oK
10
Stepg Step Length li Cancel
ACSI
, 20 Charact
Step Time/Comment Pe:‘ rL?n e&rs Restore
—— Trans2
Show
[ step Time
Step3 [v Comment
[ Hide
Trans3
InitStep

10.10.35 SFC Programming Example

The example below can help users better understand SFC programming. In the example, row and column
numbers indicate the location of specific elements.
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InitStep
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S — |

—— Trans2
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—— Trans4

— |
Step1 | Stepd ‘

S — |

— Trans1

v
InitStep

10.11 Create LDS Program

10.11.1 LDS Programming Overview

LD is short for Ladder Diagram Segmented, a graphical programming language.

LDS consists mainly of programming elements such as contacts, coils, functional blocks, and connecting
lines, which are connected by horizontal and vertical lines to form a planar mesh diagram, as shown in the
figure below.

No. Variable Name Address | Variable Description | fariable Typ(&| Initial Value | Power Fail Safeguard | NetWork Public | Enable constant
0001 |pt BOOL j FALSE LI FALSE LI Nat Public LI l—
0002 |p2 BOOL LI FALSE LI FALSE LI Nat Public LI l—
0003 p3 BOOL j FALSE LI FALSE LI Nat Public LI

LDS1-Sectiond: Please add comments here. ..

0001

0002

The leftmost vertical line of the section is generally called the Energy Line. and its state is always TRUE.
Each programming element is connected to each other by certain rules, and finally connected to this
energy line, forming a section, segment, or network, which accomplishes a specific logic operation. The
line on each section is called a busbar, where contact, coil, and functional block can be added.
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10.11.2 LDS Elements

10.11.2.1 Program Segment

A program segment is a part of a program. When the entire program content is too long, for ease of
reading, the program can be segmented and placed in different program segments, with all program
segments sharing a variable area.

Select a program segment and drag it to adjust its position. The program is executed in order from top to
bottom during runtime. For example, as shown in the following figure, drag Section 0 to the position of
Section 2, release the mouse, and Section 0 will move to the front of Section 2.

o

E--{E} projectli

=42 Task Configuration No.

= & TASK1(Task2)
fed]b Main(PRG)

=52 Program Block

td]l Main(PRG)

-d]l MotionMain(PRG)

-4

-]l Section0 Delete 3
~dlr Sectiont ReMame ct
Ledll Section2 :
C P Unit
~{3 Function Block opy Fragram Em B
~{3 Function Add Section

[—]m Hardware Configure _ -
ED] LX-CUS00(LY-C Paste Setior |

o Etherhet] (E_ Forbid Scheduling
e EtherMetZ(E —
..... COM_1(COh Allow Call
e EtherCAT W
=8 Global Variable SHEE
- [ AxisParaGroup Permission Settings
-3 GV_Group 1

10.11.2.2 Section

A section is the basic unit of an LDS program. Each POU written in LDS consists of sections. The section
number defaults from 0001. Up to 999 sections can be added to each POU.

° ®No more than 64 columns horizontally and 64 rows vertically shall be included in the network of

each section of the LDS programming area.

10.11.2.3 Contact

Each contact represents a BOOL variable, which can be a channel input variable such as a switch or
button, or an internal variable. The contact passes the value from left to right.
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-| |—: Normally open contact. When the variable value is TRUE, the contact is turned on and the energy

flow is transmitted to the right. Otherwise, the energy flow is broken at the contact.

10.11.2.4 Coil

The coil represents the output of a logic operation, denoted by (). It transmits the energy flow from left to
right, which can be connected to the channel output variable to control the start and stop of equipment, the
start, stop and shutdown of the motor, etc.

10.11.2.5 Block elements

The block elements include three types: functional block, function, and program. See POU Types for a
detailed description.

10.11.2.6 Legend description

An LDS program consists of a series of sections. The energy lines on the left and right and the elements
on the middle busbar form the entire program network.
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comment area.

396

tedr. Flease add comments here.. Program description
0001 ~
Switch1 CMT
B0 0 element SR
| | EN ENO
Section  switch3 Start e R
Numbler %61X0.2 B 0.0 — L=
K3 p-1 ouUTZ2 —Reset
| 1 | 1 Stop
11 11
00021 | syitcho Stop
%a1X0.1 G001
K2 bushar oUT2
| | {3
11 L
Power Line
0003
10.11.2.7 Comment description
B Program comment: Used to describe the POU program, such as Pump start/stop.
B Jump tag comment: Used to identify the destination program segment of a jump. It is not shown by
default. Users need to add Jump Codename to show it. Up to 32 characters can be displayed.
[ ]

Network node comment: Used to describe the current section of the program. It is not shown by default.
Users need to select the Modify Comment command in the right-click menu of the node to show the
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dffg: Please add comiments here... FProgram comment
0001 liabel: 777 Jump tag comment
comment: Please add comments here... Network node comment
51 C1
N O—
0002
10.11.2.8 Functional block and enable operator

The fundamental difference between a functional block and an enable operator is the way in which they
are executed. For a functional block, it is executed when the program is running, regardless of whether it

is enabled or not. However, for an enable operator, it is executed only when the enable terminal EN is

valid. A simple program written in LD language is described here.

No. ariable Name | Address | ariable Description | Variable Type | Initial Value
0003 L TON ﬂ F
0004 ET1 TIME ﬂ THOMS F
0005 M2_1 BOOL ﬂ FALSE ﬂ F
0008 M2_3 BOOL ﬂ FALSE ﬂ F
o007 Mz_2 BOOL ﬂ FALSE ﬂ F
ooos TOM1 TON ﬂ F
il ETZ TIME ﬂ THOMS F
£

tes: Please add comments here...

0001

CMT
T
MA_1 TON mi_z
—] b—n Q {
FT ET
CHT
0002 cuT
T
M2_1 TOMN
EN ENO
WZ_3 N o mz_2
CNT CHT
t20s —PT ETH{ ET2
CHT

As shown in the figure, the power-on delay timers are called in sections 0001 and 0002 with a functional
block and an enable operator, respectively.

When starting to run the program, first turn on M1_1, M2_1, and M2_3 at the same time. At this time, the
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two timers are running in the same state. Disconnect M1_1 and M2_1, and keep M2_3 turned on. At this
time, ET1 is cleared, while ET2 is not cleared.

Then disconnect M2_3. The ET2 time is still not cleared. Only when M2_1 is kept turned on and M2_3 is
detected as disconnected, ET2 is cleared. This is because only when the enable terminal is valid, the
code inside the TON is executed.

tes: FPlease add comiments here..

0001
T1
M1_1=FALSE TOM M1_2=FALSE
| | I Q {)
#20s —PT ET—{ET1=T#0ms
0002
T
| TOMN
! EN END
MZ_3=FALSE N QM2 2=FALSE
t#20s PT ETH|ET2=T#0Ims

To use the enable operator to call the subprogram, when the enable terminal is invalid, the subprogram is
not executed. To use the functional block to call the subprogram, when the functional block is enabled, the
enabled part is run; And when the functional block is not enabled, the non-enabled branch is run.

10.11.3 Select Element

Elements must be selected for all operations related to LDS configuration. Users can select a single
element or multiple elements to execute related operations.

The commands that can be executed vary depending on the selected position.
The element is highlighted in blue when it is selected by the cursor.
See the following for details of the selected positions and operations:

B Select Text Area: Click the variable name or block name of the element

B Select Block Elements: Click the block element
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B Select Coil: Click the coil

ChT
KKES
oL

B Select Section: Click the section

camment:

B Select Comment for Network Node: Click the Please add a comment here...

comment.

B Select Multiple Elements:

(1) Select an element on the section with the cursor as the starting element.

(2) Press and hold Shift, and click the ending element. At this time, all elements between the two

elements are selected.

Note:

The starting and ending elements here refer to the positions where the elements are located,
counted sequentially from top to bottom and from left to right.

When multiple elements are selected to perform operations, keep pressing the Shift key until the

operation is performed.
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B Select Program Segment:
(1) Select the program section.
(2) Press and hold Shift.
(3) Click the ending section of the program segment.This program section is selected.

When performing a right-click operation, keep pressing Shift until the operation command is

executed.

p1 pz

I O—

D3 AND pd

| | EN ENO (
in1__IMNO OUTH{ out1 | p5
in2_|—{IN1 —(}—

|p5| |DT| DB)

11 11 (

enabled input pin EN and output pin ENO. The output value of ENO is equal to the input value of EN.
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10.11.4 Insert in Front of the Section

10.11.4 1 Introduction

Insert a new section in front of the section where the cursor is located.

10.11.4.2 Steps

To insert a new section in front of the selected section, follow the steps below:
(1) Select the section. Add the entry action via:
o Menu bar: Click [Insert] - [Network(Before)];
o Programming area: Right-click the section. Click Network(Before).

(2) Right-click the section. Select the Previous Section command. At this point, a new section is
inserted in front of the current section and is highlighted in blue, indicating it is selected.

10.11.5 Insert After the Section

10.11.51 Introduction

Insert a new section after the section where the cursor is located.

10.11.5.2 Steps

To insert a new section after the selected section, follow the steps below:
(1) Select the current section with the cursor.
o Menu bar: Click [Insert] - [Network(After)];
o  Programming area: Right-click the section. Click Network(After).

(2) Right-click the section. Select the Next Section command. At this point, a new section is inserted
after the current section, and is highlighted in blue, indicating it is selected.
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10.11.6 Insert Contact

10.11.6.1 Insert contact forward

10.11.6.1.1 Introduction

Connect a contact in series in front of a contact, block element, coil element, or parallel logic.

10.11.6.1.2 Requirement

The element is selected.

10.11.6.1.3 Steps

To connect a contact in series forward, follow the steps below:

(1) Right-click the element.
° @Note: If the currently selected element is parallel logic, users need to press and hold Shift key,

and right-click the blue highlighted area. If users right-click other blank areas, the selected status is invalid.

(2) In the right-click menu, select Insert Contact command. When the right-click menu pops up,
release the Shift key. At this time, a contact is inserted and is highlighted in blue, indicating it is
selected.

10.11.6.1.4 Reference message

Select Element.

10.11.6.2 Insert contact backward

10.11.6.2.1 Introduction

Connect a contact in series behind a contact, block element, or parallel logic.

10.11.6.2.2 Requirement

The element is selected.
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10.11.6.2.3 Steps

To connect a contact in series backward, follow the steps below:

(1) Right-click the element.
° @Note: If the currently selected element is parallel logic, users need to press and hold Shift key,

and right-click the blue highlighted area. If users right-click other blank areas, the selected status is invalid.

(2) Select the Append Contact command in the right-click menu or click the Connect Contact in
Series icond[r in the toolbar. When the right-click menu is displayed, release Shift key.

(3) At this time, a contact is inserted and is highlighted in blue, indicating it is selected.

10.11.6.2.4 Reference message

Select Element.

10.11.6.3 Insert contact at the beginning of the section
10.11.6.3.1 Introduction

Insert a contact at the beginning of the current section.

10.11.6.3.2 Requirement

The current section is selected.

10.11.6.3.3 Steps

To insert a contact at the beginning of the section, follow the steps below:
(1) Right-click the section. In the right-click menu, select the Insert Contact command.

(2) At this time, a contact is inserted and is highlighted in blue, indicating it is selected.

10.11.6.3.4 Reference message

Select Element.
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10.11.6.4 Connect contact in parallel

10.11.6.4.1 Introduction

Connect a contact in parallel to a contact, block element or multiple elements.

10.11.6.4.2 Requirement

The element is selected.

10.11.6.4.3 Steps

To connect a contact in parallel, follow the steps below:

(1) Click the menu bar [Insert] - [Parallel Contact], or click the “Parallel Contact” icon g} on the

toolbar.

(2) At this time, a contact is connected in parallel to the currently selected element and is highlighted
in blue, indicating it is selected.

10.11.6.4.4 Reference message

Select Element.

10.11.6.5 Connect Negated contact in series
10.11.6.5.1 Introduction

Insert a negated contact behind a contact, block element, or in front of a coil. Or connect an negated
contact in series for parallel logic.

10.11.6.5.2 Requirement

The element is selected.

10.11.6.5.3 Steps

To insert an negate contact, follow the steps below:

(1) Right-click the element.

° @Note: If the currently selected element is parallel logic, users need to press and hold Shift key,
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and right-click the blue highlighted area. If users right-click other blank areas, the selected status is invalid.

(2) Select the [Insert] - [Negate Contact] command from the menu bar, or choose the “Negate

Contact” command from the right-click menu, or click the toolbar icon 1 | .

(3) When the right-click menu is displayed, release Shift key.

(4) At this time, a negate contact is inserted and is highlighted in blue, indicating it is selected.

10.11.6.54 Reference message

Select Element.

10.11.6.6 Connect Negated contact in parallel

10.11.6.6.1 Introduction

Connect a negate contact in parallel to a contact, block element or multiple elements.

10.11.6.6.2 Requirement

The element is selected.

10.11.6.6.3 Steps

To connect a negate contact in parallel, follow the steps below:

(1) Select the [Insert] - [Parallel Negate Contact] command from the menu bar, or click the “Parallel

Inverted Contact” icon | on the toolbar.

(2) At this time, an negate contact is connected in parallel to the currently selected element, and is
highlighted in blue, indicating it is selected.

10.11.6.6.4 Reference message

Select Element.
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10.11.7 Insert Coil

10.11.7 1 Insert coil

10.11.7.1.1 Introduction

Insert a coil at the end of the current section busbar. Or connect a coil in parallel below an existing output
element.

10.11.7.1.2 Requirement

The current section is selected.

10.11.7.1.3 Steps

To insert a cail, follow the steps below:
(1) Right-click the section.
(2) In the right-click menu, select the Coil command. Or click the Toolbar icon =i .

(3) At this time, a coil is inserted at the end of the section and is highlighted in blue, indicating it is
selected.

(4) To continue connecting coil in parallel, repeat the above steps.

10.11.7.2 Insert set coil

10.11.7.2.1 Introduction

Insert a set coil at the end of the current section busbar. Or connect a new set coil in parallel below the
existing one.

10.11.7.2.2 Requirement

The current section is selected.

10.11.7.2.3 Steps

To insert a set coil, follow the steps below:

(1) Right-click the section.
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(2) In the right-click menu, select the Set Coil command. Or click the Toolbar icon % .

(3) At this time, a set coil is inserted at the end of the section, and is highlighted in blue, indicating it
is selected.

(4) To continue connecting the set coils in parallel, repeat the above steps.

10.11.7.2.4 Reference message

Select Element

LDS Elements

10.11.7.3 Insert reset coil

10.11.7.3.1 Introduction

Insert a reset coil at the end of the current section busbar. Or connect a new reset coil in parallel below the
existing one.

10.11.7.3.2 Requirement

The current section is selected.

10.11.7.3.3 Steps

To insert a reset coil, follow the steps below:

(1) Right-click the section.
(2) In the right-click menu, select the Reset Coil command. Or click the Toolbar icon «F .

(3) At this time, a reset coil is inserted at the end of the section, and is highlighted in blue, indicating
it is selected.

(4) To continue connecting the reset coils in parallel, repeat the above steps.

10.11.7.3.4 Reference message

Select Element
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10.11.7.4 Insert inverted coil

10.11.7.4.1 Introduction

Insert an inverted coil at the end of the current section busbar. Or connect a new inverted coil in parallel
below the existing one.

10.11.7.4.2 Requirement

The current section is selected.

10.11.7.4.3 Steps

To insert an inverted coil, follow the steps below:
(1) Right-click the section.
(2) In the right-click menu, select the Invert Coil command. Or click the Toolbar icon 4 .

(3) At this time, an inverted coil is inserted at the end of the section, and is highlighted in blue,
indicating it is selected.

(4) To continue connecting the inverted coils in parallel, repeat the above steps.

10.11.7.4.4 Reference message

Select Element

10.11.7.5 Set and reset coil

10.11.7.51 Introduction

By setting/resetting, set the coil variable to 1 to set it as a set coil or reset coil.

Set (S): When the logic operation value of the input coil is 1, the coil variable is set to TRUE. The variable
remains TRUE until it is reset to FALSE.

Reset (R): When the logic operation value of the input coil is 1, the coil variable is set to FALSE. The
variable remains FALSE until it is set to TRUE.

When there are both set and reset signals, the reset has a higher priority.
Select the Set/Reset command via:
B Programming area: Coil right-click menu - [Set/Reset];

B Shortcut key: Ctrl + T;
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B Toolbar: Sg

10.11.7.5.2 Requirement

The coil is selected.

10.11.7.5.3 Set coil

To set a coil, follow the steps below:
(1) Right-click the coil, or reset the coil.
(2) In the right-click menu, select the Set/Reset command.

(3) The coil is set as a set cail.

10.11.7.54 Reset coil

To reset a coil, follow the steps below:
(1) Right-click the coil, or set the coil.
(2) In the right-click menu, select the Set/Reset command.

(3) The coil is set as a reset coil.

10.11.7.5.5 Example

When S1 is FALSE, the coil variable C1 is set to TRUE; Only when S2 is TRUE, the coil variable C1 is
reset to FALSE. If coil C1 is in the reset state, when S1 is FALSE, the coil remains in the reset state until
S2 is FALSE. At this time, the coil is set to TRUE again.
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dffg. FPlease add comiments here...
0001
51 C1
0002
52 C1
N —
10.11.7.5.6 Reference message

Select Element

10.11.8 Insert Block Element

10.11.8.1 Connect block element in series

10.11.8.1.1 Introduction

Connect a block element in series to the element. The block element defaults to an AND functional block
and has an enabled input pin EN. When EN is TRUE, the block element is executed.

The block element is inserted in a different position depending on the selected area.

B Select the section. Execute the Block Element command. The block element is inserted at the
beginning of the section.

B Select the contact and execute the Block Element command. Then the block element is inserted behind
the contact.

B Select the coil and execute the Block Element command. Then the block element is inserted before the
coil.

You can execute the Block Element command in the following ways:

B Programming area: Right-click menu - Block Element;
B Toolbar: i ;

B Shortcut keys: Alt + F9.
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10.11.8.1.2 Requirement

The area where the element needs to be inserted has been selected.

10.11.8.1.3 Steps

Follow the steps below to insert a block element:
(1) Right-click the selected area.
(2) Select the Block Element command in the menu that appears.

(3) A block element is inserted and highlighted in blue, indicating it is selected.

10.11.8.14 Reference message

Select Element

10.11.8.2 Add parallel block element

10.11.8.2.1 Introduction

Add the parallel output block element to the coil.

10.11.8.2.2 Requirement

The coil is selected.

10.11.8.2.3 Steps

Follow the steps below to add a parallel block element:
(1) Right-click the coil.
(2) Select the Parallel Block Element command in the menu that appears.

(3) A block element is inserted below the coil and highlighted in blue, indicating it is selected.

10.11.8.2.4 Reference message

Select Element
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10.11.9 Configure Block Element Pin

10.11.9.1 Add input pin

10.11.9.1.1 Introduction

When the default input pins of a block element are not sufficient, additional input pins can be added. Only
one input pin can be inserted at a time. The total number of input pins shall not exceed 64.

B When the input pin is added, the pin insertion position differs depending on the area selected.

B  Select the block element. Execute the Multiple Inputs command. The new pin is inserted into the last
one.

B  Select the input pin. Execute the Multiple Inputs command. The new pin is inserted in front of the
selected pin.

You can execute the More Input Pins command in the following ways:
B Programming area: Block element right-click menu - [Advanced] - [Multi-Inputs (D)];
B Programming area: Input pin right-click menu - Multi-Inputs (D);

B Shortcut key: Ctrl + D.

10.11.9.1.2 Requirement

The block element or input pin has been selected.

10.11.9.1.3 Steps

Follow the steps below to add an input pin:
(1) Right-click the selected area.
(2) Select the More Input Pins command in the menu that appears.

(3) An input pin is inserted and highlighted in blue, indicating it is selected.

10.11.9.14 Example

As shown in the figure, for the selected block element, execute 2 times Multiple Inputs command to add 2
input pins, IN2 and IN3.
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dffg: FPlease add comments here...

0001
ADD a9 C1
EN ouT | | (= —
777 IMD
277 M1
(a)
dffg: Flease add comiments here...
0001
ADD o9 C1
EN ouT | | (=)
777 IND
2797 N1
297 |IN2
797 |IN3
(b)
10.11.9.1.5 Reference message
Select Element
10.11.9.2 Show or hide pins
10.11.9.2.1 Introduction

When configuring the block element, set the showing and hiding of enabled pins, input and output pins as
needed.

All pins of the functional block can be set; For other block elements, only the EN and ENO pins can be set.

10.11.9.2.2 Requirement

The block element has been configured.

10.11.9.2.3 Hide pins

Follow the steps below to hide input pins:

(1) Right-click the block element.
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(2) In the right-click menu, select the [Advanced] - [Pins (Show/Hide)] command.
(3) The Set Hide/Show for Pins dialog box is displayed.
(4) Click the checkbox to uncheck the pins.
(5) Click OK.
(6) The corresponding pins of the block element are hidden.
10.11.9.24 Show pins

Follow the steps below to hide input pins:

1 Right-click the block element.
2 In the right-click menu, select the [Advanced] - [Pins (Show/Hide)] command.
3 The Set Hide/Show for Pins dialog box is displayed.

5

(1)
(@)
3)
4) Check the pins to be displayed.
(5) Click OK.

(6)

6 The input pins of the block element are displayed.

10.11.9.25 Reference message

Select Element

10.11.10 Cascade Block Element Pin

Cascade configuration means that the input pins of a block element can be connected to other block
elements and assigned values. This reduces intermediate variables and makes the logic connection tight,
structurally clear, and intuitively easy to understand.

The right-click menu of block element input pin is shown in the figure below.
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ADD
—— EN EMO
5} Multi-input(D) Ctrl+D
E— Negate(G) ctrl+G
Reference View(K)
— Delete(D) Del [—
— Assignment (A) —
Block Component(O)
Variable Attribute Shift+F2
10.11.10.1 Cascade assignment element
10.11.10.1.1 Introduction

When the cascade object of the input pin of a block element is Assignment, two elements are added at the

same time. The cascade result is shown in Positions (@) and Q) in the figure below:

AND
EN ouT
o o | l—an
o o299 777 1M
o 29 —
@

Where Position @) is the input of the Assignment element, and Position Q) is the output of the Assignment

element; And Position (@) assigns values to Position ) and the INO item of the AND block at the same
time.

The Assignment element cannot be copied, pasted, or cut.

10.11.10.1.2 Requirement

There is a block element that needs to be cascaded.

10.11.10.1.3 Steps

Follow the steps below to cascade an assignment element:

(1) Right-click one of the input pins of the block element. Select the Assign command, as shown in
the figure below.
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=
3
=

£ ]
3
£ ]

EM
1NN

ADD

EMNO

AT 297 1
Multi-input(D) Ctrl+D
Negate(G) Ctrl+G L——
Reference View(K)
Delete(D) Del
Assignment (A) —
Block Component(O)
Variable Attribute Shift+F2

ouT

(2) The input pin is cascaded with two assignment elements
AND
EN
k. . o
L2999 727 N1
(3) The Assign or Block Element command in the right-click menu of Position (@) allows users to
expand Position () to the next level. As shown in the figure below.
20D
EN ENOfF———
S R ———LL 11 ouTH 777
Multi-input(D) Ctrl+D
— Negate(G) ctrl+G ——
Reference View(K)
—_— Delete(D) Del +——
S Assignment (A) S
Block Component(Q)
Variable Attribute Shift+F2
(4) The Multiple Outputs command in the right-click menu of Position ) allows users to add outputs

to expand Position @) in parallel. As shown in the figure below.
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ADD
EM EMO
o ——IND ouT 777
’ . 2o 1ind
Negate(G) Ctrl+G
Reference View(K)
Debug >
Multi-output(O)
Delete(D) Del
Variable Attribute Shift+F2
AMD
EM ouT b——
iy I ”\““:I
o L 299 7227 N1

10.11.10.2 Delete assignment element

10.11.10.2.1 Introduction

The Delete command of a node allows you to remove a cascaded Assignment element or an output. The
scope of the deletion depends on the position of the selected node.

10.11.10.2.2 Steps

To delete a cascaded assignment element, follow the steps below:
(1) Select the cascaded node position.

(2) Right-click the node. Click the Delete command. The assigned endpoints of the corresponding
scope are deleted.

10.11.10.2.3 Example

Endpoints C1 and C6 can be deleted through Node (a) in the figure below;
Endpoints C1, C6, and C7 can be deleted through Node (b) in the figure below.
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Endpoints C1, C6, C7, and C2 can be deleted through Node (c) in the figure below.

AND
C EM OuT —
o1 a b ———==={IN0
|_(_:5 ' |—C? - |—C2 C3 |—IN‘1
10.11.10.2.4 Delete multiple output nodes
Endpoints C61 - C64 can be deleted through Node (a) in the figure below.
Endpoint C7 can be deleted through Node (b) in the figure below.
Endpoint C2 can be deleted through Node (c) in the figure below.
Endpoints C61, C62, C63, and C64 can be deleted through Node (d) in the figure below.
AND
EM OouT -
Cih b c | IND
{1 L7 Lo [ C3 }ind
o2 I
CE3 a—
Ch4 -

10.11.10.3 Cascade block element

10.11.10.3.1 Introduction

When the cascade object of the input pin of a block element is Block Element, an AND block is added by
default. The cascade result is shown in the figure below.
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1 |
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When the Block Element is cascaded, the first output pin of the Block Element is connected by default.
When users need to change the connected outputs, the output pins can be adjusted via the Pin
(Show/Hide) command.

See the relevant contents of the Assignment element for the operation method and influence the scope of
deleting block elements, which will not be repeated here.

10.11.10.3.2 Requirement

A block element has been added.

10.11.10.3.3 Steps

The operation method and scope of influence of Cascade block element refer to Cascade assignment
element.

10.11.11 Rename Block Element

10.11.11.1 Introduction

The block element is added as an AND block by default. However, you can manually modify the block
element name to the needed one. When the block element name is entered, the software automatically
associates all the block element names that match the entered keyword for choice, making it easy to enter
quickly.

10.11.11.2 Requirement

A block element has been created.

10.11.11.3 Steps

To rename the block element, follow the steps below:
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(1) Double-click the block element name. The cursor is displayed at the block element name.

(2) Select the block element name. Enter the new name. All associated block elements are
automatically displayed.

(3) Double-click the selected block element. The block element name is modified.

10.11.12 Add Jump Lable

10.11.12.1 Introduction

When the user program needs to jump to other program segments, the jump destination can be specified
by the jump tag. The program jumps to the destination program segment for further execution.

Up to 32 characters can be entered for the jump tag. The character requirements are the same as the
variable definition.

10.11.12.2 Requirement

The destination program segment has been configured.

10.11.12.3 Steps

Follow the steps below to add a jump codename:
(1) Right-click the destination program section.

(2) In the right-click menu, select the Lable command. The identification label and the placeholder ??7?
for the jump tag name are displayed at the top of the program segment.

(3) Click the placeholder ???. Enter the jump tag name.

(4) The jump tag name shall be entered at the jump destination.

10.11.12.4 Reference message
Jump
10.11.13  Jump

10.11.13.1 Introduction

The Jump command can be used to interrupt the sequential execution of a program, and to jump to the
destination program segment for further execution. To identify the destination program segment, it is
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necessary to add the Jump Codename. The jump codename name shall be specified at the jump
destination, which is ??? by default.

The jumps are all at the end of the network section. If the logical operation result is TRUE, it jumps to the
program segment with the specified codename. If the logical operation result is FALSE, the program is
executed sequentially downwards.

You can execute the Jump command in the following ways:
B Menu Bar: [Insert] - [Jump];

B Programming area: Right-click the menu of the last input element or any output element in the current
section > Jump;

B Toolbar: —* .

10.11.13.2 Requirement

The coil has been selected

10.11.13.3 Steps

Follow the steps below to add a jump:
In the interrupted program section, right-click the coil.

In the right-click menu, select the Jump command. A jump arrow and a placeholder ?7?7? for the jump tag
name are displayed at the bottom of the coil.

Click the placeholder. Enter the jump tag name.

10.11.13.4 Reference message

Add Jump Lable

Select Element

Return

10.11.14  Return

10.11.14 1 Introduction

When calling a POU, users can use the Return command to return to the called POU when the conditions
are met, instead of continuing to execute the called POU.

The return placeholder defaults to Return.
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You can execute the Return command in the following ways:

B Menu Bar: [Insert] - [Return];

B Programming area: Right-click the last input element or any output element in the current section, and
click Return in the menu that appears.

B Toolbar: k.
10.11.14.2 Requirement

The section has been selected.

10.11.14.3 Steps

Follow the steps below to insert a Return element:
(1) Right-click the section.

(2) In the right-click menu, select the Return command. At the end of the section, insert the return
character Return. As shown in Section 0002 in the figure below: When contact O of section 0002
is closed and turned on, jump out of the program, and return to the POU called it, without executing
the program in section 0003 and below.
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0001
comment:
R1 6]
—H] O—
0ooz
comment:
0]
—] | < |Return[ >

0003| |comment: The variable type of Ais WORD. When there is no row
0002, Aaccumulates, and 0001 is independent of 0003;
After adding the return instruction for line 0002, when R1is
true, line 0003 will no longer be executed and will be
returned directly.

ADD
EN ENO
A ND oUTH__ A ]
1 N1

10.11.15 Negate

10.11.15.1 Introduction

The operation allows you to negate the pins of a contact, coil or block element.

Select the Invert command via:

Menu Bar: [Insert] - [Negate];

Programming area: Click negate in the right-click menu.
Toolbar: & ;

Shortcut key: Ctrl + G.

10.11.15.2 Requirement

The element is selected.

10.11.15.3 Steps

To negate an element, follow the steps below:
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(1) Right-click the element.

(2) In the right-click menu, select the negate command. The element is negated.

10.11.15.4 Reference message

Select Element

10.11.16  Move

To move an element to another position, follow the steps below:

(1) Select the element. Hold down the left mouse button and drag it. At this time, a bright blue mark
—l- is displayed in front of and behind all the elements that can be moved (the coil only has a

moving rectangle box on the left side), as shown in the figure.
(2) When the element is moved to the target position, the box closest to the mouse is highlighted in

red—ll—. Release the mouse to move the element to this position.

0001 |comment: First logic

inputl input2 outputt
Galx0.1 Sahx0.2 Sah1.0
1M IMZ2 SCHALTH MOTORA

e

output?

STELLA STELLZ ETE
MOTORZ
SCHALTZ SCHALT2 SCHALT4 P97 S
input3
Gahx0.3
M3

10.11.17 Add Program Comment

10.11.17 .1 Introduction

Use program comments to describe the program content of each network section. Program contents
include the process description of the program section, the logical function description, or characteristics
requiring the user's attention.
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10.11.17.2 Requirement

The program section has been configured.

10.11.17.3 Steps

To add a program section comment, follow the steps below:
(1) Right-click the destination program section.

(2) In the right-click menu, select the Change Comment command. The mark comment is displayed
at the top of the program section.

(3) Click Please add a comment here.... Enter the comment content.

10.11.18 Switch Comment Status

10.11.18.1 Overview

The annotation status section maintains the same display effect whether offline or online. When in
annotation mode, the program section does not participate in syntax error checking, is not included in the
compilation logic for itself and its sub-elements, and cannot be run online or perform online-related
operations.

You can execute the Switch Comment Status command in the following ways:

B Program area: Right-click menu - [Switch Comment Status] ;

B Shortcut key: CTRL+SHIFT+O.

10.11.18.2 Requirement

Select the section you want to modify.

10.11.18.3 Steps

To change the annotation status, follow these steps:
(1) Right-click the target program section.

(2) In the right-click menu, select the "Switch Comment Status" command. The program section will
then be in annotation status.

(3) To cancel the annotation status, select the "Switch Comment Status" command again.
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10.11.19 Copy Element

10.11.19.1 Introduction

The section, contact, coil, block element, multiple elements or program segment in a program can be
copied and pasted.

10.11.19.2 Requirement

There are available elements.

10.11.19.3 Steps

Follow the steps below to execute the Copy command:
Select the element to be copied. Execute the Copy via:
B Element selected area: Right-click menu - Copy;

B Menu Bar: [Edit] - [Copy];

B Toolbar: ;

B Shortcut key: Ctrl + C.

° @Note: If you copy a program segment or multiple elements via the right-click menu, press and

hold Shift after selecting them until the Copy operation is executed.

10.11.19.4 Result

The program is copied to the clipboard, and can be pasted to the target position.

10.11.19.5 Reference message

Select Element

10.11.20 Paste Element

10.11.20.1 Introduction

Users can paste the copied and cut element to a certain position in the program.
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B Paste section: Paste the copied section in front of the current section.

B Paste contact and block element: Paste the copied element in front of the current element.

B Paste coil: Paste the coil to the end of the section. If the current section already has a coil, connect that
copied coil in parallel.

B Paste to the below or right: Contact and block elements can be pasted to the right of the currently
selected element or in parallel to the current element.

You can execute the Paste command in the following ways:
B Programming area: Click Paste in the right-click menu.

B Menu bar: Choose [Edit] - [Paste].
B Toolbar: [ ;

B Shortcut key: Ctrl + V.

10.11.20.2 Requirement

The element to be pasted has been copied or cut.

10.11.20.3 Paste

Follow the steps below to paste an element:
(1) Right-click the element.

(2) Select the Paste command in the menu that appears.

10.11.20.4 Paste to the right

Follow the steps below to paste an element to the right:
(1) Right-click the element.

(2) Select the Paste to Right command in the menu that appears.

10.11.20.5 Paste to the below

Follow the steps below to paste an element to the below:
(1) Right-click the element.

(2) Select the Paste to Bottom command in the menu that appears.
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10.11.21 Delete Element

10.11.21.1 Requirement

There are available elements.

10.11.21.2 Steps

Follow the steps below to delete an element:
(1) Select the element to be deleted.
(2) You can execute the Delete command in the following ways:
o  Programming area: Click Delete in the right-click menu.
o Menu bar: Choose [Edit] - [Delete].
o  Shortcut key: Delete.
° @Note: When you delete a program segment or multiple elements, press and hold the Shift key

after you select the segment or elements until the Delete operation is performed if you are using the right-
click menu.

10.11.21.3 Reference message

Select Element
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=40} project

El

E% Task Configuration

- [ TASK1(Task2)

£ Program Block

[ Main(PRG)

[ MotionMain(PRG)
LDS(PRG)

[ Sectiond

------ dF Section1

@ Function Block
@ Function

[—]D] Hardware Configuration

=[] Lecustogx-cuson
Etheriet1(ETHERNET})
EtherNet2(ETHERNET)
COM_1(COM)

EtherCAT Master

[ Lx_Dloo1(1001:Lx-Diood)
B Global Variable

[2) AxisParaGroup

Data Type
& AXES_GROUP_REF[LIB]

[2 CONMNECT_IPV4[LIB]

5 DPSlaveStdDiagStructType[LIB]

" | - - |

LDS Programming Example

No. Variable Name “ariable Description Variab
ooot input1 Motor start button BOOL
oooz input2 Motor stop button BOOL
0003 output1 Motor BOOL
ooo4 numi Judgment condition 1 BOOL
0005 num2 Judgment condition 2 BOOL

LDS-Section): Flease add comments here...

0oo1

ﬂﬂ!!im input2=FALSE
L |

e

0002
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Chapter 11 LXS System Configuration

11.1

11.1.1

The safety module supports offlin

Non-secure Side Configuration

Add Safety Module

e Add Slave Station and Scan Slave Station. When a slave station is

added offline, the safety module is added under the Safety Module. Currently, the following modules are

supported, as shown in the figure
ordinary modules.

@ AutoThink - LX-CUS00.hpf*

. The yellow ones are safety modules, and the non-yellow ones are

FilelF) Edit(E) Project(P) Tool(l) Online(O) Window(A) Help(H)

» GEEeol| = G

DeER e s Ph|loe | @8 ) n B3 D |[=5=0 =z

=405 LX-CU500
I:I---,%1 Task Configuration
[]--@ Program Block
{3 Function Block
{58 Function
EI@ Hardware Configuration
= Lé-cusoo(Lx-cuson)

|| EtherNet1 (ETHERNET)
|| EtherNet2(ETHERNET)
COM_1(COM
Bl EthercaT Master
] LX_LG301(1001:LX-LG301)
| LX_AB06(1002:L¢-Al906)
] LX_AB07(1003:0¢-AI907)
|| LX_DI908(1004:L¢-DI206)
| LX_DI907(1005:L%-D1807)
] Lx_pooos(1006:Lx-D0908)
] Lx_RTDO01(1007:L¢-RTOO0
] Lx_Tcan1¢1008:1x-TCa01)
[] L¢_DI001{1009:L¢-DI001)
{ L¥X_DIO0Z2(1010:LX-DI002)
{ LX_DIO0S(1011:L¢-DID0S)

Add slave station

Vendor Name: AllVendor

- HollySys

E-CM

G- Al

- Safety Module

LX-Al906(5-channel safety current-type Al module)(0x0000C0

LX-Al907 (6-channel safety voltage-type Al module)(0x0000C0
- L¥-DIS0S({4-Channel Safety Digital Input module}(0x00000001

- LX-DIS07{3-Channel Safety Digital Input module)(0x00000001

i LX-DOB08(4-Channel Safety Digital Output module)(0x00000

- LX-LGO01(Safety Logical Module){(x00000001)

. LX-RTD801 (4-Channel Safety RTD Module)(0x00000001)

o[ Global Variable
- Data Type
“18 AXES_GROUP_REF[LIB]
“12 CONNECT_IPV4[LIB]
“12 DPSlaveStdDiagStructType[LIB]
“12 EIP_ldentity_Data[LIs]
E EmtodsType[LIB]
Fra™ mdTuneall IR1

11.1.2

e LX-TCS01 (4-Channel safety TC Module)(0x00000001)

Ao

<

[~ Show All Version
Batch Add |

Add Safety Module Slave Station

Bind FSOE IO Device

Double-click the LX-LG901 module to open the EtherCAT Slave Configuration window. In the FSOE
Configuration interface, bind the safety module, as shown in Figure 2, EtherCAT Slave Configuration
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Interface. At this time, the PDO of the safety module is automatically added in the Process Parameters
window, as shown in the figure.

@ AutoThink - LX

B Fle® EditE®) Proje Tool@ Online(@) Window(#) Help(H)

EC R Y L T- ] L L IEE

453 LX-CUS00
(1[5, Task Configuration EtherCAT Slave Station Confiquration | Process Parameter | Init Commands | EtherCAT 10 Mapping | Information |
{3 Program Block
€3| Function Block Basic Paramelers. - FSoE Config Mailbox Mod
{8 Function
E-[] Hardware Configuration Tz G Module = SrrEre | = " Cyele(ms) [ =
[ Lx-cusooqx-cusooy = 5
* State Change
EtherNat| (ETHERNET) Corresponding Axis Number - OnLine FSoEAddr = Read
Etherlet2(ETHERNET) = =]
COM_1(COM) _ Port
- EtherCAT Master Slave Address oo = Bind FSOE 10 Open Safe Project ’;mnl ModsPot [ <]
LX_LGE01(1001:LX-LGE01)
LX_AI908(1002:LX-AIB0E)
..... LX_AIS07(1003:LX-A1807) Station Alas " Distributed Clock
----- LX_DI305(1004:L-DIS0S) [ Configured Station Al ‘
LX_DI307(1008:LX-DISOT) seectpc | Bind FSoE 10 %
LX DOSUS(1008LID00E) [
LX_RTDS01(1007:LX-RTDS0 I Enstle EtherCAT Master
----- LX_TC301(1008:LX-TC801) ¥ Check Vendor D X_ATS0(LX-AI905)
----- LX_DI00(1008-L-DIO01) e X_AIS07(LX-AI907)
LX_DI002(1010:L-DI002) E G G X_DIS08(LX-DI908)
LX_DI00S(1011:LX-DI00S) 7 Ersbis X_DIS07(LX-DI307)
-8 Global Variable X_DO3S06(LX-D0305)
Data Type I Check Revision Number & syncll X_RTDS01{LX-RTD201)
“8 AXES_GROUP_REFILIB] - X_TCI01(LX-TC201)
“18 CONNECT_IPV4[LIB] & UserD
“I¢ DPSlaveStdDiagStructTypelLB]
“18 EIP_ldentity_Data[LIB] et Sync 1: ——
EmAXISType[LIB]
EmCmdTypelLI5] SDO Access 0 _|3j ms I Enable
GEN_MODE[LIB)
“I€ fpinfolLIE] — 2000 = e & symol
llig LxcyciecomByteshium_elLig]
“12 LxModbusComBuf_{iLIB] -  User D
“12 LtSerialComBuf_t{LIB] P->38/5->0 2000 = ms
MC_AXIS_STATE[LIB] F
1C_BUFFER_MODE[LIB] < >
MC_CAMIN_STARTMODE[LIE] DC Cyelic Unit Control .
1C_CRC_IMODELLIE] Select None | cancel
MC_CIRG._PATHCHOICELLS] I~ Cycic Unit [~ Latch Untto I~ Latch Unit 1
14C_COORD_SYSTEMILIE]

(a)

EtherCAT Slave Station Configuration  Process Parameter | |nit Commands | EtherCAT IO Mapping | Information'

- Select input - Select output

Mo D focee || | Jtame = Frtac

[+ 16#1A00 Connectioninputs(Mandatory) [+ 16#1600 ConnectionOutputs(Mandatory)
LX_AI306 TxPDO_1 AT_SAFETY_FSOE_30  167000:01 LX_AIB06 RxPDO_1 AT_SAFETY_FSOE_30 164500001
LX_AI808 TxPDO_1_1 AT_SAFETY_FSOE_8 1647000:02| LX_AIS06 RxPDO_1_1 AT_SAFETY_FSOE_S  16#8000.02
LX_AI907 TXPDO_1 AT_SAFETY_FSOE 30  18#7000:03 LX_AI07 RxPDO_1 AT_SAFETY_FSOE_30 164500003
LX_AI907 TxPDO_1_1 AT_SAFETY_FSOE_9 1647000:04 LX_AIS07 RxPDO_1_1 AT_SAFETY_FSOE_O  1645000:04
LX_DIS06 T*PDO_1 AT_SAFETY_FSOE_6 1GET000:05 LX_DI906 RxPDO_1 AT_SAFETY_FSOE_6  16#5000:05
LX_DIS07 TxPDO_1 AT_SAFETY_FSOE_T 16#7000:06| LX_DI907 RxPDO_1 AT_SAFETY_FSOE_7  16#5000:06
LX_DO906 TXPDO_1 AT_SAFETY_FSOE_6 16#7000:07| LX_DO908 RxPDO_1 AT_SAFETY_FSOE_6  16#8000.07
LX_RTDS01 TxPDO_1 AT_SAFETY_FSOE_30  18#7000:08 LX_RTD901 RxPDO_1 AT_SAFETY_FSOE_30 164500008
LX_RTDS01 TPDO_1_1 AT_SAFETY_FSOE_13  1647000:09 LX_RTD901 RxPDO_1_1 AT_SAFETY_FSOE_13  16%5000:09
LX_TC901 TxPDO_1 AT_SAFETY_FSOE_30  1647000:04) LX_TC901 RxPDO_1 AT_SAFETY_FSOE_30  16#6000:04
LX_TCO01 TxPDO_1_1 AT_SAFETY_FSOE_13  16#7000:08| LX_TC901 RxPDO_1_1 AT_SAFETY_FSOE_13  16#5000:08

[ TBFTBFU Standard ¥ 7 16#17FD Standard Outputs(Mandatory)

[# 16#1BFF DEVICE Inputs(Mandatory) [# 16#17FF DEVICE Outputs(Mandatory)
Safety Project ACK BOOL 16#F100:01 RUN BOOL 16#F200:01
Safety Project Mode BOOL 16#F100:02 Control USINT 16#F200:02
Safety Project State USINT 16#F100:03

(b)

Process Parameters Interface

11.1.3 FSOE Address Configuration

In the EtherCAT Slave Configuration interface, the FSOE soft dialing code is supported. Users can
configure the FSOE address offline and read it online, as shown in the figure.
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EtherCAT Slave Station Configuration | Process Parameter | Init Commands | EtherCAT 10 Mapping | Information |

[T Check Identification

" User Defined

Sync 1:

]

I~ Erable Sync 1

Offset Time (us)

— Basic Parameters FSoE Config Mailbox Mod
Device Type |LG Module -] OffLine FSoEAddr |1 _IZ © Gylsl i) 10 =
¥ State Change
Corresponding Axis Number I _q OnLine FSoEAddr I _Ijj Read |
Port
1001 =
Slave Address I = Bind FSOE 10 Snd | Open Safe Project | ’7Frunt Node Port =]
identification I U _|;
— Distributed Clock
Station Alias Select DC |Free Run |
’7 Configured Station Alias ‘
I~ Enatle |4uuu Sync Unit Cycle (us)
~ Startup Checking
Sync 0:
¥ Check vendor ID
¥ Enable Sync 0
¥ Check Product ID
i =l
™ Check Revision Humber 5 Sync Unit Cycle I"'I j I4000 = Cycle Time (us)

% Sync Unit Cycle

*1

NN

r~ Timeouts.
SDO Access me
=P 2000 —
P=5iIS=0 000 ms

" User Defined

Cycle Time (us)

Shift Time (us)

— DC Cyclic Unit Control

FDO

I~ Set PDIWistchdog

I~ cCyclic Unit I~ Latch Unit 0 I~ Latch Uit 1
- Watchdog
[ Set Muttiplier |24BB _I':

|1UUD _I:j =

I~ PDO Aszsigniment

|1UU.UU ms

11.1.4

FSOE Address Configuration

Secure and Non-secure Data Interaction

When the non-secure side interacts with the secure side, it is necessary to add a parameter to the
Standard Inputs PDO in the Process Parameters of the non-secure side. The maximum data interaction
between the secure and non-secure sides is 512 bytes.
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(b)

PDO Parameter Configuration

11.2 Secure-side Configuration

11.2.1 Open Secure-side Project

e e ]
EtherCAT Slave Station Configuration Process Parameter | init Commands } EtherCAT IO Mappmg] Information ]
Select input Select output.
Name | Type ‘ Index | Name Type Index
[+ 16#1A00 Connectioninputs{Mandatory) [ 16#1600 ConnectionOutputs(Mandatory)
LX_AIS06 TxPDO_1 AT_SAFETY_FSOE_30  1647000:01 LX_AIS06 RxPDO_1 AT_SAFETY_FSOE_30  16#6000:01
LX_AIS06 TxPDO_1_1 AT_SAFETY_FSOE_9 16#7000:02 LX_AI908 RxPDO_1_1 AT_SAFETY_FSOE_9  16#5000.02
LX_AI207 TxPDO_1 AT_SAFETY_FSOE_30  1847000:03 LX_AI907 RxPDO_1 AT_SAFETY_FSOE_30 16#5000.03
LX_AIS07 TxPDO_1_1 AT_SAFETY_FSOE_9 1647000:04 LX_AI907 RxPDO_1_1 AT_SAFETY_FSOE_O  16#5000:04
LX_DI806 TxPDO_1 AT_SAFETY_FSOE_6 1647000:05 LX_DIS06 RxPDO_1 AT_SAFETY_FSOE_6  16#5000:05
LX_DI807 TxPDO_1 AT_SAFETY_FSOE_7 1647000:06 LX_DIS07 RxPDO_1 AT_SAFETY_FSOE_7  16#5000:06
LX_DO%06 TxPDO_1 AT_SAFETY_FSOE_B 1B#7000:07 LX_DO308 RxPDO_1 AT_SAFETY_FSOE_6  16#5000:07
LX_RTO901 TxPDO_1 AT_SAFETY_FSOE_30  1847000:08 LX_RTDS01 RxPDO_1 AT_SAFETY_FSOE_30 16#5000:08
LX_RTD901 TxPDO_1_1 AT_SAFETY_FSOE_13  1647000:09 LX_RTDS01 RxPDO_1_1 AT_SAFETY_FSOE_13  16#5000:09
LX_TC901 TXPDO_1 AT_SAFETY_FS0E_30 16#7000:0A LX_TC801 RxPDO_1 AT_SAFETY_FSOE_30  16#G000:0A
LX_TCS01 TxPDO_1_1 AT_SAFETY_FSOE_13  16#7000:08 LX_TCS01 RxPDO_1_1 AT_SAFETY_FSOE_13  16#5000:08
[ 16#1BF0 Standard Inputs(Mandatory) [ 16#17F0 Standard Outputs(Mandatory)
[ 16#1BFF DEVICE Inputs(Mandatory) Edit [# 16#17FF DEVICE Qutputs(Mandatory)
Safety Project ACK Add BOOL 16#F100:01 RUN BOOL 16#F200:01
Safsty Project Mode s BOOL 168F100:02 Control USINT 164F200:02
Safety Project State USINT 16#F100:03
Move Up
Maove Down
(a)
[
EtherCAT Slave Station Configuration Process Parameter | Init Commands } EtherCAT 10 Mapping } Information }
Select input Select output
Name [ Type [ index [ name Type Index
[+ 16#1A00 Connectioninputs(Mandatory) ¥ 16#1600 ConnectionOutputs(Mandatory)
LX_AIS06 TXPDO_1 AT_SAFETY_FSOE_30  1647000:01 LX_AIB06 RxPDO_1 AT_SAFETY_FSOE_30  16#6000:01
LX_AIS06 TxPDO_1_1 AT_SAFETY_FSOE_8 16#7000:02 LX_AI906 RxPDO_1_1 AT_SAFETY_FSOE_S  16#5000:02
LX_AIS07 TxPDO_1 AT_SAFETY_FSOE_30  16#7000:03 LX_AI907 RxPDO_1 AT_SAFETY_FSOE_30 18#5000:03
LX_AIS07 TxPDO_1_1 AT_SAFETY_FSOE_9 1647000:04 LX_AI907 RxPDO_1_1 AT_SAFETY_FSOE_O  16#8000:04
LX_DIS06 TxPDO_1 AT_SAFETY_FSOE_G 16E7000:05 LX_DI306 RxPDO_1 AT_SAFETY_FSOE_6  16#6000:05
LX_DIS0T TxPDO_1 AT_SAFETY_FSOE_7 1667000:06 LX_DI307 RxPDO_1 AT_SAFETY_FSOE_7  16#6000:06
LX_DO%08 TxPDO_1 AT_SAFETY_FSOE_B 16#7000:07 L_D0906 RxPDO_1 AT_SAFETY_FSOE_6  18#5000:07
LX_RTD901 TxPDO_1 AT_SAFETY_FSOE_ 30 1647000:08 LX_RTD901 RxPDO_1 AT_SAFETY_FSOE_30 184500008
LX_RTD901 TxPDO_1_1 add Pdo Entry w pjoe LX_RTD901 RxPDO_1_1 AT_SAFETY_FSOE_13  16#6000:09
LX_TC801 TxPDO_1 :0A LX_TC901 RxFDO_1 AT_SAFETY_FSOE_30 16#6000:0A
LX_TC801 TxPDO_1_1 08 LX_TC901 RxPDO_1_1 AT_SAFETY_FSOE_13  16#5000:08
[/ 16#1BF0 Standard MName: 6 CHI [7 16#17F0 Standard Outputs(Mandatory)
[v 16#1BFF DEVICE Inputs(Man [+ 16#17FF DEVICE Outputs(Mandatory)
Safety Project ACK Index: ‘ng sub Index: ‘01 :01 RUN BOOL 16#F200:01
Safety Project Mode :02 Control USINT 16#F200:02
Safety Project State DataType: |BYTE ~| Bitlength: |3 :03
Count: 1 =
OK. Cancel

Select the safety logic module. Right-click it and click Open Safety Project to open the security-side

project.
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=-{4 Hardware Configuration

B+ Lx_cusoo(x-cusoo)
t-[[] EtherNet1 (ETHERNET)

| EtherNet2(ETHERNET)

COM_1{COM)

I ==
Rl I
Ll

LX_AIB07(1003:LX-AIB07
LX_DIS06(1004:LX-DIS0G)

Open

=B Global Variable

L3_DI907(1005:LX-DI90T) ReName
L3_DOS06(1006:LX-DOSC Delete
L3_RTD901(1007:LX-RTD

----- L3_TC301{1008LX-TCI0 Add

Insert Slave Station

..... @ AxisParaGroup
----- 2 6v_Group Parameter Adjustment
..... [Z) NetvarDiagGroup
----- [ Table Cut
----- |2 TaskDiagGroup
----- & Network Variable e
EI" Data Type Paste ¥
----- “12 AXES_GROUP_REFILIB] Import Export *
..... “1% Complex_Number[LIB]
Open Safety Project

11.2.2 Secure-side Configuration

If a safety IO device is bound to the non-secure side, the safety IO module is automatically added to the
configuration tree on the secure side, as shown in the figure.

&5 AutoThink - Safety-LX-LGO01-6(1001).hpfs*
File(F) Edit(E) Project(P) Tool(T) Online(Q) Window(W) Help(H)

O T IR S AP Sl AN N1

» BEEON TG

404 Safety-LX-LGI01-6{Untitled:1001)
£l Task Configuration
B @ TASK1(Task1)
~B= FGY(PRG)
A Wain(PRG)
(-4 Program Black
AE Wain(PRG)
-B= FGY(PRG)
Al PRG(PRG)
£ Function Block
A+ FBD_FB(FB}
-4 Function
-4 FUNC(FUN}
=-Ei FSoE Config
E-f] LX_LGa01(1001:L%-LG901)
LX_AI306(1002:LX-AI908)
LX_AIB0T(1003:LX-AIS07)
LX_DIS08(1004:LX-DI908)
LX_DIS07(1005:.LXDIS07)
LX_DOS06(1006:LX-D090E)
LX_RTDS01(1007:LX-RTDS01)
LX_TC901(1008LX-TC901}
= Giobal Variable
B ov_croup
=-E) Data Type
COMPARE_MODE[LIB]
COMPARE_OUT_WODE[LIE]
CONTACT_TYPE[LIB]
DIV_ROUNDINGILIE]
INPUT_PAR_ACTIVATEDLIB]
-Jig STATE_TvPELIB]
£+ Monttor List

& eroupt

Secure-side Configuration
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11.2.3 Secure and Non-secure Data Interaction

When PDO parameters are added to the non-secure side, channel parameters are automatically added to
the secure side.

Device Config EtherCAT IO Mapping ]|nformation]

Channel Number | Channel Name | Channel Type | Bytes | Channel Addrezs | Channel Description

1 E6_OUT_1 BYTE 1 %QB1024 E6_CHI_1

2 E6_OUT_2 BYTE 1 %QB1025 E6_CHI 2

Secure-side Channel Parameters

11.3 Multiple LX-LG901 Configurations

AutoThink supports the configuration of multiple LX-LG901 functional safety logic modules, which includes:

B Mounting multiple LX-LG901 functional safety logic modules under one controller (such as: LX-CU500).
The LX-LG901 modules can communicate with each other through custom connections, acting either
as masters or slaves during communication.

B Mounting LX-LG901 functional safety logic modules under multiple controllers (such as: LX-CU500)
respectively. The LX-LG901 modules can communicate with each other via network variables. A single
controller can establish multiple network variables, which can both receive and send data.

11.3.1 Single Controller with LX-LG901

11.3.1.1 Overview

When multiple safety logic modules are connected to a single controller and communicate in an FSoE
(Functional Safety over EtherCAT) master/slave relationship:

B Asan FSoE Slave: The safety logic module acting as an FSoE slave needs to add a custom connection
in the safety-side programming software and configure the safety data under this custom connection.

B As an FSoE Master: The safety logic module acting as an FSoE master needs to bind to this custom
connection to enable normal master/slave communication.

° @Note: The master/slave roles and communication data of the LX-LG901 during communication
are entirely determined by the configured custom connections. Therefore, the same LX-LG901 can act as
both a master and a slave.

The following example provides a detailed explanation of the configuration process. As shown in the figure
below, No. 2 LX-LG901 acts as a slave and communicates with No. 1. Simultaneously, No. 2 LX-LG901
acts as a master and communicates with No. 3. No. 3 LX-LG901 acts as a slave and communicates with
both No. 1 and No. 2.
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Lxbus internal
bus

LX-CUS00 LX-LG901 [Safety DI|Safety DO

No. 1

LX-LG901 [Safetv DI|Safety DO

No. 2

LX-LGY901|Safety DI Safety DC

No. 3

11.3.1.2 Adding Multiple LX-LG901 Modules

In the navigation tree on the left side of AutoThink, right-click on "Hardware Configuration" — "LX-CU500"
— "EtherCAT Master," and select "Add Slave Station." In the "Add Slave" dialog box that appears, choose
LX-LG901 and add three LX-LG901 modules.

Em Hardware Configuration
= D] L¥_CUS00LX-CLUSD0)
b EtherMet1 (ETHERMET)
------ EtherMet2(ETHERMET)
- COM_1(COM)
=1 EtherCAT Master
b LX_LGS01(1001:LX-LGS01)
- LX_LGB01_1(1002:LX-LGS01)
LX_LGB01_2(1003:LX-LGS01)

° @Note: A single controller can have a maximum of 8 LX-LG901 modules added.

11.3.1.3 Establishing Communication Between No. 1 and No. 2
LX-LG901
11.3.1.31 Configuring the Slave Custom Connection for No. 2 LX-LG901

(1) Right-click on the 2nd LX-LG901 and select "Open Safety Project."

(2) In the safety-side AutoThink interface that pops up, right-click on "FSoE Configuration" —
"LX_LG901" in the left navigation tree, and select "Add." In the "Add" dialog box that appears, add
one custom connection.
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° @Note: A single LX-LG901 can have a maximum of 8 custom connections.

(3) Double-click the custom connection added in the previous step to open the configuration window.

o  Click on the "Device Configuration" tab and configure the following parameters.
Base Info
FSOoEAddr Represents the FSoE address of the custom connection. The value range is 1 to 65535. During

configuration, it must not conflict with any existing FSoE addresses in the entire project.

Connection Setting

Conn-ID

Configurable when the master/slave mode is set to "FSoE Master." It represents the ID of the custom
connection. The value range is 1 to 65535. The system automatically assigns a unique and valid
connection ID, so no modification is required.

This parameter is not configurable when the Master/Slave mode is set to "FSoE Slave."

Mode

Since this LX-LG901 communicates with other LX-LG901 modules as a slave through the current
custom connection, select "FSoE Slave." At this point, the Conn-ID and watchdog are not editable.

Watchdog(ms

Represents the watchdog time for the connection. The default value is 300, and the value range is 1 to
)|65535. This parameter is not configurable when the Master/Slave mode is set to "FSoE Slave."
Indicates that the FSoE message reception interval at the slave exceeds the watchdog timeout time.

Safe Param

Length(Byte)

When the master/slave mode is set to "FSoE Master," configure the safety parameters in hexadecimal
format. The maximum supported configuration size is 128 bytes.

When the master/slave mode is set to "FSoE Slave," configure the length of the safety parameters. The
value range is 1 to 128.

O

Configure the following parameters in the input/output areas respectively.

Parameter (Instruction

Indicates the Length of Safety Data, choose based on the actual situation.
DataSize |Example: If the input data is 6 bytes, select “15 Bytes (6 Bytes Safe Data)” from the data length dropdown

in the input area.

Actions Taken on Input/Output When the Module is Abnormal:
Safe Hold: The input/output retains the value before the abnormality.
Config Clear: The input/output values are reset to zero.

Safe Value: The input/output uses a safe value.

Afte

r selecting the data length, AutoThink automatically fills all bytes, with the default type being

Byte. You can delete, insert, or add data according to the actual situation (the first byte is the safety
quality parameter and cannot be modified, deleted, or added).

O

||||| Type SafeVaie | Byte Sz Offaet
10 00 1
1) 10

BT 10 a0
T 10 10
e
T

e
Eas
e 80
T
e 80
B 50
B 100

BYTE

BYTE
BYTE

Click on the "EtherCAT IO Mapping" Tab, the input/output data configured in the "Safety Data"
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tab is automatically added to this tab. Parameters with a white background can be modified

according to actual needs for easier identification and management.

11.3.1.3.2

(1)

Establish Communication Between LX-LG901 No. 1 and No. 2

the configuration interface.

(2)
3)

In the "FSoE Config" —

"Bind FSOE 10" section, click "Bind". In the "Bind FSoE 10" dialog box
that appears, check the slave custom connection created for configuring LX-LG901 No. 2 (Slave

Click on the "EtherCAT Slave Configuration" tab.

Custom Connection 2), and then click "OK."

={53 Untitled
&, Task Configuration
E-- (@ TASK1(Task2)
Al Main(PRG)
{8y Program Block
il Man(PRG)
‘]l MotionMain(PRG)
~{fy Function Block
~~{E) Function
Hardware Configuration
-3 Le_cusoi x-cuson)
EtherNlet] (ETHERNET)
EtherNet2(ETHERNET)
COM_1(COM)
B[] EtherCAT Waster

In the AutoThink software interface on the non-safe side, double-click on LX-LG901 No. 1 to open

Basic Parameters.

Device Type

Corresponding Axis Number

Slave Address

Global Variable
[E) axisparaGroup
B sv_cruw

-2 NetvarDiagGroup

~[E] Table

- TaskDiagGroup

@ Network Variable

5 Data Type

9 AXES_GROUP_REFILIB]

2 CONNECT_PV4[LIB]

< DPSlaveStdDiagStructType[LE]
++“13 EIP_Kentty_Data[LIB]

-~ [jig EmAxisTypelLIB]
EmCmdType(LI]
GEN_MODETLIE]

2 Ipinfo[LIB]
LiCycleComByteshum_e[LI]

2 LxiodbusComBuf_{LIE]

++“13 LXSerialComBuf_{iLI]

MC_AXIS_STATE[LIB]
MC_BUFFER_MODEILIE]
MC_CAMIN_STARTMODE[LIB]
MC_CIRC_MODE[LIS]
MC_CIRC_PATHCHOICE[LE]
MC_COORD_SYSTEM[LI]
MC_DRECTION[LIB]
MC_SOURCEILIB]
HMC_TRANSITION_MODELIE]

2 MC_TRIGGER_REF[LIE]

-4 1] LX_LGS01(1001:¢LG801)
Ies01_ arc 7))
LX_LG901_2(1003:LX-LGSM )

Station Alias

Startup Checking
[ Check Vendor D
[w Check Product D

[~ check Revision Number

EtherCAT Slave Station Configuration

[ Check identification

Timeouts.

SDO Access
(EY

P>5/5>0

DC Cyclic Unit Centrol

Ll

Process Parameter

Init Commands

EtherCAT IO Mapping | Information
FSoE Config

QffLine FSoEAddr

Bind FSOE 10 | Bind '

e |

Open Safe Project

Mailbox Mode:
(" Cyclic (ms)

(@ Stats Change

Port

Front Node Port

=
Bind FSoE 10

<

Select All

[ ] EtherCAT Master

X 160 002:1%-
[+] Custom_Connect

Select None

Cancel

ol

hd

Cycle Time (us)

Offset Time (us)

Cycle Time (us)

Shift Time (us)

° @Note: Since an LX-LG901 supports a maximum of 8 custom connections, if there are already 8

custom connections under this LX-LG901, it will not be possible to bind another LX-LG901 slave. However,
binding a safety I/O module is not subject to this limitation.

(4) Right-click on LX-LG901 No. 1 and select "Open Safety Project." In the safety-side AutoThink

interface that appears, you will see that AutoThink has automatically created a custom connection.

&1Ll FSoE Config
- =l LX_LG801(1001:LX-LGS01)
L D] FSoE_Slave(Custom_Connect)

()

Double-click the connection to open the configuration interface.

o  Click on the "Device Configuration" tab and configure the following parameters.
Base Info
FSOEAddr epresents the FSoE address of the custom connection. The value range is 1 to 65535. During
configuration, it must not conflict with any existing FSoE addresses in the entire project.

Connection Setting
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Conn-ID

The system automatically assigns a unique and valid connection ID, so no modification is required.
This parameter is not configurable when the Master/Slave mode is set to "FSoE Slave."

Mode Default: "FSoE Master" (not modifiable).

Represents the watchdog time for the connection. The default value is 300, and the value range is 1 to
65535. This parameter is not configurable when the Master/Slave mode is set to "FSoE Slave."
Watchdog timeout indicates that the FSoE message reception interval at the slave station is greater
than the watchdog's timeout time.

\Watchdog(ms)

Safe Param

Configure the safety parameters in hexadecimal format. The maximum supported configuration size is

Param(Hex) 128 bytes.

o  Click on the "Safe Data" tab. AutoThink automatically adds master station data based on the
data situation of the slave station (i.e., the input/output data configured in the slave custom
connection (2) for LX-LG901 No. 2). No modifications are required.

° @Note:

e The output of the slave station is the input of the master station; the input of the slave station is the
output of the master station. The length and type of data correspond and match.

e After the input/output data of the slave station is updated datasize, the master station will automatically
synchronize and update.

w— .

Devce Canllg Safe Data | EmerCAT 10 Mapping | Infornaton

BT 1 10 [} BT 1 1 0

BYTE v 19 1| |2 BT
BT [ 19 2 BT [ 1 2

BYTE v 19 3 BYTE v 10 3

BT BT
BYTE v 10 5 || |e Safs_0uL8 BYTE
BYTE

BT

BT o 10 e
e P 10 s
B o 19 1
e

BYTE v 19 12
BT [ 19 1

SateCuin expont wmpont

o  The "EtherCAT 10 Mapping" tab displays the mapping relationship between the safe data and
the 1/0 areas automatically generated by AutoThink. No modifications are required.

11.3.1.4 Establish Communication Between LX-LG901 No. 2 and
LX-LG901 No. 3

11.3.14.1 Configure the Slave Custom Connection for LX-LG901 No. 3

Refer to the configuration of the slave custom connection for LX-LG901 No. 2 to add one slave custom
connection for LX-LG901 No. 3.
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11.3.1.4.2 Establish Communication Between LX-LG901 No. 2 and LX-
LG901 No. 3

Refer to the establish communication between LX-LG901 No. 1 and LX-LG901 No. 2 to bind the slave
custom connection for LX-LG901 No. 3 to LX-LG901 No. 2. After binding, LX-LG901 No. 2 will have two
custom connections: one manually created slave custom connection and one master custom connection
automatically created by AutoThink.

-k FSoE Config
PR LY LGO01 101002 L4-LGS01)
{ H Custom_ConnectiCustem_Connect)
FSoE _Slave(Custom Connect)

° ®FSOE Slave (Slave Type) connection icon| is red. FSoE Master (Master Type) connection

icon is green.
11.3.1.5 Establish Communication Between LX-LG901 No. 1 and
LX-LG901 No. 3

11.3.1.5.1 Configure the Slave Custom Connection for LX-LG901 No. 3

Refer to the configuration of the slave custom connection for LX-LG901 No. 2 to add one slave custom
connection for LX-LG901 No. 3. After adding, LX-LG901 No. 3 will have two custom connections: one for
communication with LX-LG901 No. 1 and one for communication with LX-LG901 No. 2.

= FSoE Config

N CMEE] | cond 20031 3ol GO0
NEE Custom_Connect{Custom_Connect)
“-LL] custom Connect 1(Custom Connect)

11.3.1.5.2 Establish Communication Between LX-LG901 No. 1 and LX-
LG901 No. 3

Refer to the establish communication between LX-LG901 No. 1 and LX-LG901 No. 2 to bind the slave
custom connection for LX-LG901 No. 3 to LX-LG901 No. 1. After binding, LX-LG901 No. 1 will have two
master custom connections, both automatically created by AutoThink: one for communication with LX-
LG901 No. 2 and one for communication with LX-LG901 No. 3.
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=Ll FSoE Config

11.3.2 Multiple Controllers with LX-LG901

11.3.2.1 Overview

When safety logic modules between multiple controllers communicate in an FSoE master/slave
relationship:

B As an FSoE Slave: The safety logic module that acts as an FSoE slave needs to add a slave custom
connection in the safety-side programming software and configure the safety data under this custom
connection. Then, create network variables for the controller to which the safety logic module belongs,
and use these network variables as the sender to transmit data, while it is also necessary to establish
a receiver network variable to accept the data originating from the master station.

B Asan FSoE Master: The safety logic module that acts as an FSoE master needs to add a master custom
connection in the safety-side programming software and import the safety data configuration information
from the slave under this custom connection. Then, create network variables for the controller to which
the safety logic module belongs, and use these network variables as the receiver to receive data, it is
essential to create a sender network variable to transmit data to the master station.

- @)

e The master/slave roles and communication data of the LX-LG901 during communication are entirely
determined by the configured custom connections. Therefore, the same LX-LG901 can act as both a
master and a slave.

e When the master/slave stations of FSoE communicate, it is necessary to configure both the sending
network variable group and the receiving network variable group.

Detailed Configuration Process:The following diagram illustrates the configuration process, where
Controller 1 has two LX-LG901 modules, while Controllers 2 and 3 each have one LX-LG901 module:

Controller 1: 1.1 LX-LG901 acts as the master station and communicates with 3 LX-LG901. 1.2 LX-LG901
acts as the master station and communicates with 2 LX-LG901.

Controller 2: 2 LX-LG901 acts as a slave and communicates with 1.2 LX-LG901, and also acts as a master
to communicate with 3.

Controller 3: 3 LX-LG901 acts as a slave and communicates with both 1.1 and 2.
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LX-CUS00 | "SIt % 16901 [Safety DI|Safety DO
No. 1 No. 1. 1
A I
LX-LG901 |Safety DI|Safety DO
No. 1. 2
Network Variable
Y
__ Lzbus internal
LX-CUS00 bus LX-LGY01 |Safety DI|Safety DO
No. 2 No. 2
A
Network Variable
Y
- Lxbus internal
LX-CU500 s LX-LGY01 [Safety DI|Safety DO
No. 3 No. 3

° ®Note: One AutoThink interface only supports creating one project, and one project only supports

configuring and programming one controller. Since this scenario requires operations on three controllers,
you need to open three AutoThink interfaces. In the following operations, they are distinguished by
numbers 1/2/3. When performing actual operations, please be cautious to avoid confusion.

11.3.2.2 Establish Communication Between LX-LG901 No. 1.1
and LX-LG901 No. 3

When communicating between LX-LG901 No. 1.1 and LX-LG901 No. 3, data exchange must be achieved
through network variables of the controller. Therefore, the example for establishing communication follows
the logical sequence below: Controller No. 1 sends network variables — Controller No. 3 receives network
variables — Controller No. 3 returns network variables — Controller No. 1 receives network variables.
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11.3.2.2.1 Creating Network Variables Sent by Controller No. 1
11.3.2.21.1 Add LX-LG901 No. 1.1
(1) In the navigation tree on the left side of Controller No. 1's AutoThink, right-click “Hardware

Configuration” — “LX-CU500” — “EtherCAT Master,” and select “Add Slave Station” .

(2) In the “Add Slave Station” dialog box that appears, select LX-LG901 and add one LX-LG901
module, which will be designated as LX-LG901 No. 1.1.

Em Hardware Configuration
[=p B] L¥_CUS00{LX-CUS00)
b EtherMet1 (ETHERMET)
------ EtherMet2(ETHERMET)
- COM_1{COM})
= EtherCAT Master
: m L}_LGBO1{1001:LX-LG901)

° @Note: A single controller can have a maximum of 8 LX-LG901 modules added.

11.3.2.2.1.2 Configuring the Master Custom Connection for LX-LG901 No. 1.1
(1) Right-click on LX-LG901 No. 1.1 and select "Open Safety Project".

(2) In the safety-side AutoThink interface that pops up, right-click on "FSoE Configuration" —
"LX_LG901" in the left navigation tree, and select "Add." In the "Add" dialog box that appears, add
one custom connection.
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&3l FSoE config
=B Global Variable
(- Data Type

- COMPARE_MODE[LIB
- COMPARE_OUT_MOL

- EW

Open

FEeMame
Delete

------ CONTACT_TYPE[LIB
------ ON_ROUNDING[LIB]

E-40% Safety-LX_LGI01-6(Untitled:1001)
&% Task Configuration
Bl & TASK1(Taskl)
fnd]ls Main(PRG)
=53] Program Black
berd] Main(PRG)
-y Function Block

Add

---[8 Function
&L FsoE config Add

E 1% | 20NN Y 1RGN

| L] Custom_Connect(Custom_Connect)

B Global Varable
@ GV _Group

:zz# Data Type

CONMPARE_MODE[LIE]

COMPARE_OUT_MODE[LIB]

CONTACT_TYPE[LIE]

DN_ROUNDINGILIB]

INPUT_PAR_ACTIVATED[LIB]
‘g STATE_TYPELIE]

=[] Wonitor List

E Group1

Custom_Connect

Close

° ®Note: An LX-LG901 can have a maximum of 8 custom connections.

(3) Double-click the custom connection added in the previous step to open the configuration window.

o  Click the "Device Configuration" tab and configure the following parameters.

Base Info

FSoEAddr

Represents the FSoE address of the custom connection. The value range is 1 to 65535. During
configuration, it must not conflict with any existing FSoE addresses in the entire project.

Connection Setting

Configurable when the master/slave mode is set to "FSoE Master." It represents the ID of the custom
connection. The value range is 1 to 65535. The system automatically assigns a unique and valid

Conn-ID . - ;

connection ID, so no modification is required.

This parameter is not configurable when the Master/Slave mode is set to "FSoE Slave."

Since this LX-LG901 uses the current custom connection to communicate with other slave stations as
Mode . " "

the master station, select "FSoE Master.

Represents the watchdog time for the connection. The value range is 1 to 65535. This parameter is not
Watchdog(ms)

configurable when the Master/Slave mode is set to "FSoE Slave."
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Watchdog timeout indicates that the FSoE message reception interval at the slave exceeds the
watchdog timeout time.

Safe Param

Configure the safety parameters in hexadecimal format. The maximum supported configuration size is

Param(Hex) 128 bytes.

o  Configure the following parameters in the input/output areas respectively.

Parameter |Instruction

Indicates the Length of Safety Data, choose based on the actual situation.

DataSize [Example: If the input data is 6 bytes, select “15 Bytes (6 Bytes Safe Data)” from the data length dropdown
in the input area.

Actions Taken on Input/Output When the Module is Abnormal:
Safe Hold: The input/output retains the value before the abnormality.
Config Clear: The input/output values are reset to zero.

Safe Value: The input/output uses a safe value.

After selecting the data length, the software automatically fills all bytes, with the default type being
Byte. Data can be deleted, inserted, or added according to actual needs (the first byte is the safety
quality parameter and cannot be modified, deleted, or added).

5} Satoty-LXLGS1 S(projocit:1001)

Dece Conn e Do | EmercaT 0 Happing | warmanan

Sate_Ou S
12 Sate_Ou_10 BYTE

Sate_Out_11 BvIE

Sate_Out_12 BVTE

mmmmm

o  Click "Export" to save the configured input/output data locally (.sfd file). This file can be directly
imported when configuring the slave station LX-LG901 for communication in the future.

o  Click on the "EtherCAT IO Mapping" tab. The input/output data configured in the "Safety Data"
tab is automatically added to this tab. Parameters with a white background can be modified
according to actual needs to facilitate identification and management.

11.3.2.2.1.3 Configure Network Variables for Controller No. 1

(1) Return to the non-safety side interface of AutoThink No. 1, double-click on LX-LG901 No. 1.1 to
open the configuration interface.

o Click on the "Process Parameters" tab and check if the input/output parameters match the
safety data configured in the safety side interface.

The output from the safety side corresponds to the input on the non-safety side, and the input from
the safety side corresponds to the output on the non-safety side. Both the length and type of data
should match.

Due to the 30-byte length limitation on the non-safety side process parameters, if the input/output
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data from the safety side exceeds 30 bytes, it will be automatically split. When checking, use custom
connection names to distinguish them.

When the input/output data is updated datasize, the non-safety side will automatically synchronize
these updates.

EMerCAT Slave Station Configuration Process Parameter |init Commands | EtherCAT 10 Mapping | Information |
Select input Select output

Thams Trvee = Theme Trvee [oex I

[+ 1651400 Connectioninputs(Mandatory) 7 1681600 ConnectionOutputs(Mandatory)
LX_LG901 Custom_Connect TxPDO_1 AT_SAFETY_FSOE_30 182700001 LX_LG901 Custom_Connect RxPDO_1 AT_SAFETY_FSOE_15| 16#5000:01
LX_LGS01 Custom_Connect TxPDO_1_1 AT_SAFETY_FSOE_1 1687000-02 [ 16817F0 Standard Onlnu::‘!?awwl

7 1621BF0 Standard Inputs(Mandatory) [7 16217FF DEVICE Outputs{Mandatory)

¥ 1621BFF DEVICE Inputs(Mandatory) RUN BOOL. 168F200:01
Safety Propct ACK I00L 168F100:01 Control USHT 168F200:02
Safety Project Mode B80! 168F100:02
Safety Project State USKT 1687 100-03

Device Config Safe Data | EterCAT 10 Mapping | Information |
wput - [~ Output
Data Size [15 Bytes(s Bytes Safe Data) =] e Config:  [olg ~] Data Size | [31 Bytes(14 Bytes Safe Data) | J Safe Config:  [oig |

Index ‘ Hame ‘ Type ‘ SafeVabe | Byl Size orf Index ‘ Hame Type ‘ SafeVale | ByleSize oft

1 Safe_in_Quaity BYTE 1 10 [} 1 Safe_Out_Quaity BYTE 1 10 0.
2 Safe BYTE 0 10 1| |2 Safe_Out BYTE 0 10 i
3 Sate_in_1 BYTE 0 10 2 [ |2 Safe_Out_1 BYTE 0 10 2
4 Safe_hn 2 BYTE 0 10 3 || [ Safe_Out 2 BYTE 0 10 3
5 Safe_in_3 BYTE 0 10 4 5 Safe_Out_3 BYTE 0 10 4
& Safe_in_4 BYTE 0 10 5 || [e Safe_Out 4 BYTE 0 10 5.
7 Safe_Out § BYTE 0 10 6

5 Safe_Out & BYTE 0 10 7

9 Safe_Out 7 BYTE 0 10 8.

10 Safe_Out 8 BYTE 0 10 9

n Safe_Out 9 BYTE 0 10 10

12 Safe_Out_i0 BYTE 0 10 1

13 Safe_out_11 BYTE 0 10 12

14 Safe_Out_12 BYTE 0 10 13

o Click on the "EtherCAT 10 Mapping" tab. AutoThink automatically generates the mapping
relationship between process parameters and 1/0O areas. Check if the process parameters
corresponding to the safety data have been correctly mapped.

EtherCAT Slave Station Configuration I Process F'arameterl Init Commands EtherCAT IO Mapping | Information I

Channel Number &| Channel Name GroupName | Channel Type | Bytes | Channel Address Channel Description
1 [ E6_IN_4 - AT_SAFETY_FSOE_31 H %IB0 L¥_LGS801 Custom_Connect TxPDO_1 ]
2 EB_IN_1 |=] BOOL 01 %0310 Safety Project ACK
3 E6_IN_2 ] BOOL 01 %IX31.1 Safety Project Mode
4 EE_IN_3 = USINT 1 %/B32 Safety Project State
3 [ ES_OUT_3 =l AT_SAFETY_FSOE_15 15 %0B0 LX_LG901 Custom_Connect RxPDO_1 ]
6 ES_OUT_1 = BOOL 01 %0150 RUN

(2) In the navigation tree on the left, right-click "Network Variable" and select "Add Network Variable
Group".

X ¥ Metwork Variable

Add Network Variable Group...

@ CONNECT_ Add Folders...

2 DPSlaveStc

“12 EIP_ldentity Paste Network Variable Group
b h EmaxisType[L1B]

(3) In the "Add Network Variable Group" dialog box that appears, configure the following parameters
and then click "OK".
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GroupSet

Enable Check

Sender/Receiver|select "Receiver"

GroupName Enter the network variable group name, for example: firstPLC_11LG901_send_3LG901.

AssociateFile

Select the local .nvg file associated with the network variable group. If there is no associated file, you
can manually enter the name, and the system will automatically create it locally , for example:
firstPLC_send_11LG901_send_3LG901.

Select "Export" to export the configuration and variable list of the currently created network variable
group to the associated file.

Export/import Note: When selecting "Import," it indicates that the sender network variable group will be created
based on the local associated file. After creation, editing is not supported.

NetworkSet

NetworkType Currently, only UDP transmission is supported.

BroadcastAddr [The destination IP address and port number for the UDP packet sent by the network variable sender
default to 255.255.255.255:48040. When the target subnet is known, it is recommended to change
the broadcast address to the subnet broadcast address of the specified segment (for example, when
communicating with all controllers in the 192.168.0.x subnet through the P1 network interface, input

Port 192.168.0.255 as the broadcast address).

Note: If the broadcast address is in a different subnet from the controller's IP address, you need to

configure routing information for the broadcast address in the "Network Configuration" tab under

"Tool - Assistant Tool - Controller Operation" Otherwise, the network variable group may fail to send.
TransferSet

AssociateTask

Network variable groups do not support association with Motiontask tasks.

The identifier for the network variable group must be unique and cannot duplicate the identifiers of

Identifier any existing network variable groups within the controller.
When checked, the network variable sender will send all variables within the group as a single
PackageVar package to minimize the number of packets sent and improve performance.
9 \When unchecked, the controller will generate and send a separate packet for each variable.
It is recommended to check this option.
It is recommended to check this option, which indicates that the sender provides a checksum for
TransferCheck . . ;
each packet, and the receiver only accepts packets with matching checksums.
Confirm It is recommended to check this option, which indicates that the receiver sends an acknowledgment

message to the sender for each received data packet.

CycleTransfer

When checked, the sender cyclically sends network variable data.

ChangeTransfer

\When checked, the sender only sends variable data when the value of the variable changes.

EventTransfer

\When checked, the sender only sends variable data when the specified variable's value is TRUE.

This option only supports BOOL variables or BOOL member variables in complex data types.

(4) Double-click the network variable group created in the previous step to open the configuration
interface. In the editing area, right-click the mouse and select "Add" to add a network variable.

E-4g# Untitled

E1+&% Task Configuration

B [ TASK1(Task2)
-l Main(PRG)

=158 Program Block

w4} Main{PRG)

{3} Function Block
{8 Function

Ik MotionMain{PRG)

x

0. \.’ariableName ‘ Address | Variable Description | Variable Type | Initial Value | Power Fail Safeguard | NetWork Public ‘

001 o ﬂ j FALSE j FALSE j Not Public j

Batch Add

BOOL

nsert

EID] Hardware Configuration
EI---B] LX_CUS00{LX-CUS00)
= EtherNet1(ETHERNET)
= EtherNet2(ETHERNET)
--f| com_1(comy
EtherCAT Master
[ Lx_LeIn1 (1001
lobal Variable
@ AxisParaGroup
@ GV_Group
@ MNetVarDiagGroup

) Table

i @ TaskDiagGroup

=8
-LGBO01)

- firstPLC_11LGB01_send_3LGSM
TV

Batch Insert
Delete
Detail

Cut

Copy

Paste

Paste above
Paste below

Variable Area(Show/Hide)

(5) Select the variable type as "AT_SAFETY_FSOE". In the "Set Safety Type Length" dialog box that
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appears, choose the safety data output from No. 1.1 LX-LG901, which corresponds to the length
of the input process parameters of No. 1 LX-CU500.

No. ‘ Variable Marne| Address ‘ Variable Description Variable Type Initial Walue Power Fail Safeguard | NetWork Public

0001 n1 SAFETY j FALSE Mot Public

BESafety 2T E

Safety Type Length:

(6) Modify the variable name and variable description to help identify the purpose of the network
variable.

No. Variable Name Address | Variable Description Variable Type ‘ Initial Value | Power Fail Safeguard ‘ NetWork Public

ID'DD1 OneOne_LGS01_send 1.1 LX-LGS01 Output Safety Parameters [ECUECENI IR gl el K| d FALSE Mot Public

(7) Right-click the network variable group and select "Synchronize File" to ensure that the parameter
information in the software matches the parameter information in the locally saved file.

L—‘_I' Metwork Variable

WY fir=tPLC_11LGS01_send_3LGI01
[_]__ Data Type Dielete Metwork Variable Group
----- “TS CONMNECT_IPV4[LIE) Rename
I [5 DPSlaveStdDiagStructType[LIB)
[-]Iﬂ Monitor List Copy Network Variable Group
E Group1
..... & Interrupt Configuration Synchronize Files
----- [+ Online Trace Attribute

(8) Double-click No. 1.1 LX-LG901 to open the configuration interface.
(a) Click the "EtherCAT IO Mapping" tab, and then click the corresponding channel for the related
input process parameter] . Select "Associate IEC Variables," choose the network variable
created above, and click "OK."

(b) After associating the IEC variable, the one-to-one correspondence between the network
variable (sender) of Controller 1, the IEC variable (input process parameter), and the safety
data output of No. 1.1 LX-LG901 is established.
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@ frstPLC_11LGO01_send_3LGO01 x_|

EtherCAT Slave Station Configuration ] Process Parameter] Init Commands EtherCAT IO Mapping l Information ]

Channel Number I Channel Name GroupName ‘ Channel Type Bytes | Channel Address Channel Description

1 B 4 AT_SAFETY_FSOE... 31 %IB0 L¥_LG801 Custom_Connect TxPDO_1
2 E&_IN_1 BOOL 0.1 %31.0 Safety Project ACK
3 E&_IN_2 BOOL 0.1 %0C31.1 Safety Project Mode
£ E6_IN_3 _|Help Management *
5 E6_OUT_3
& E6_OUT_1
Fi ES_0OUT_2 Network Variabl
i e BT Network Variable

siPLC_11LGS01_send_3LGS01

el OneOne LGS01_send(AT_SAFETY_FSOE_31)(1.1 L}{-LGS01 Output
~[B firstPLC_11LG801_recsive_3LGS01
firstPLC_12LG801_send_2L G901 Cancel
firstPLC_12LG801_receive_2LGS01

|t

@ frstPLC_11LG901_send_3LG01 X _
EtherCAT Slave Station Configuration 1 Process F’arameterl Init Commands EtherCAT 10 Mapping ] Information I
Channel Number Channel Name ‘GroupName Channel Type ‘ Bytes ‘ Channel Address Channel Description
1 u firstPLC_11LGO01_send_3LG901 | AT_SAFETY_FSOE_31 31 %I80 LX_LG301 Custom_Connect TxPDO_1
2 E6_IN_1 J BOOL 0.1 %[K31.0 Safety Project ACK
a E6_IN_2 J BOOL 01 %311 Safety Project Mode
4 E6_IN_3 J USINT 1 %1832 Safety Project State
5 E5_OUT 3 J AT_SAFETY_FSOE_15 15 %080 LX_LG901 Custom_Connect RxPDO_1
6 E6_OUT_1 J BOOL 0.1 %0QxX15.0 RUN
7 E6_OUT_2 ‘ USINT 1 %QB16 Control
11.3.2.2.2 Create Network Variables for Controller No. 3
11.3.2.2.2.1 Add No. 3 LX-LG901

(1) In the navigation tree on the left side of 3 AutoThink, right-click “Hardware Configuration - LX-
CU500 - EtherCAT Master” and select “Add Slave.”

(2) In the “Add Slave” dialog box that appears, select LX-LG901 and add one LX-LG901 module,
which will be 3 LX-LG901.

11.3.2.2.2.2 Configure the Slave Custom Connection for No. 3 LX-LG901
(1) Right-click No. 3 LX-LG901 and select “Open Safety Engineering.”

(2) In the safety side AutoThink interface that appears, right-click “FSoE Configuration” - “LX_LG901”
in the left navigation tree, select “Add,” and in the “Add” dialog box that appears, add one custom
connection.

(3) Double-click the custom connection added in the previous step to open the configuration window.

o  Click the “Device Configuration” tab and configure the following parameters.
Base Info
FSOEAddr epre.sents.the FSoE address qf the_ custom goqnection. The value range is 1 Fo 65535. During
configuration, it must not conflict with any existing FSoE addresses in the entire project.
Connection Setting
Configurable when the master/slave mode is set to "FSoE Master." It represents the ID of the custom

connection. The value range is 1 to 65535. The system automatically assigns a unique and valid
Conn-ID . AP ;
connection ID, so no modification is required.

This parameter is not configurable when the Master/Slave mode is set to "FSoE Slave."
Mode This indicates the master-slave mode of the connection. Since this LX-LG901 communicates with 1.1
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LX-LG901 as a slave through the current custom connection, "FSoE Slave" is selected.

Represents the watchdog time for the connection. The default value is 300, and the value range is 1 to
65535. This parameter is not configurable when the Master/Slave mode is set to "FSoE Slave."
Watchdog timeout indicates that the FSoE message reception interval at the slave station is greater
than the watchdog's timeout time.

Watchdog(ms)

Safe Param
Length(Byte) |Configure the safety parameter length, with a value range of 1 to 128.

o  Click the “Safety Data” tab, select “Import,” and follow the prompts to import the file (with a .sfd
extension) saved locally from the creation of network variables for Controller No. 1.

BTE 1 10 f 1 Sate_Out_Quaity BVTE 1 10 00
BTE 0 o 2 BVTE ]
BYTE BVTE

BvTE 0 BYTE ]

BTE 0 o EVTE ] 18 50
BYTE 0

e

e 0 10
BTE 0 o

BVTE 0

SofeDota Export Impon

° @Note: The input/output data length can also be manually selected here. When configuring

manually, note that the output of the master station is the input of the slave station, and the input of the
master station is the output of the slave station. The length and type of data must match; otherwise, normal
communication will not be possible.

o  Click the “EtherCAT 10 Mapping” tab. The input/output data configured in the “Safety Data” tab
will be automatically added to this tab. Parameters with a white background can be modified
according to actual needs for easier identification and management.

11.3.2.2.2.3 Configure the received network variables for Controller No. 3

(1) Return to the non-safe side interface of AutoThink No. 3, double-click on No. 3 LX-LG901 to open
the configuration interface.

o  Click the “Process Parameters” tab and check if the input/output parameters match the safety
data configured in the safety side interface.

The output of the safety side is the input of the non-safe side; the input of the safety side is the
output of the non-safe side. The length and type of data must match.

Since the process parameters on the non-safe side have a length limit of 30 bytes, when the
input/output data from the safety side exceeds 30 bytes, it will be automatically split, and the
distinction can be made through custom connection names during inspection.

After the input/output data is updated datasize, the non-safe side will automatically synchronize the
updates.
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28 proiects g =iz - |

2, Task Configuration EtherCAT Slave Station Configuration  Process Parameter | init Commands | EtherCAT 10 Mapping | Information |
B} TASKI(Taskz)
Ak Main(PRG)
) Program Black Name [ Tyee [ index Name
A Main(PRG) [ 16+1A00 Connectioninputs(Mandatory)
4} MotionMain(PRG} LX_LG01 Custom_Connect TxPDO_1 AT_SAFETY_FSOE_15  1647000:01
(G Function Block 7 16#1BFO Standard Inputs(Mandatory)

Select input Select output

Type Index:

[ 1641600 ConnectionOutputs(Mandatory)
LX_LG901 Custom_Connect RxPDO_1 AT_SAFETY_FSOE_30 16600001
I LX_LG901 Custom_Connect RxPBO_1_t AT_SAFETY_FSOE_{  1645000:02
LGy Function [ 16#1BFF DEVICE Inputs(Mandatory) [+ 16#17F0 Standard Outputs(Mandatory)
%1 ﬁi"l‘; o fssﬁ';s:gn Safety Project ACK Bo0L 184F100:01 [ 16#17FF DEVICE Qutputs(Mandatory)
O Sty Projct tooe sooL e ic0c2 run sooL Tszrzonon
Etherliel2(ETHERNET) Safety Project State usnT 164F100:03 Control usiT 1647200:02
E COM_1(COM)
5[] EtherCAT Haster
] b Las0nc100Tc L Gs0r)

o Click the “EtherCAT IO Mapping” tab. AutoThink automatically generates the mapping
relationship between process parameters and 1/0 areas. Check if the process parameters
corresponding to the safety data have been mapped correctly.

(2) In the navigation tree on the left, right-click “Network Variables,” select “Add Network Variable
Group,” and in the “Add Network Variable Group” dialog box that appears, configure the following
parameters, then click “OK.”

GroupSet

Enable Check

Sender/Receiver|select "Receiver"

GroupName Enter the network variable group name, for example: thirdPLC_receive_11LG901.

Select the associated file from Configure Network Variables for Controller No.1
(firstPLC_11LG901_send.nvg)

AssociateTask |The task associated with the network variable group does not support selecting the Motiontask task.

AssociateFile

The system automatically imports the variable information from the associated file, and the imported
information does not support additions, deletions, or modifications.

(3) Double-click on No. 3 LX-LG901 to open the configuration interface. Click the “EtherCAT 10
Mapping” tab, then click on the channel corresponding to the relevant output process parameter

J , and select “Associate IEC Variables.” Choose the network variable created above, and click
HOKH.
(4) After associating the IEC variable, the one-to-one correspondence between the network variable

of Controller No. 3 (receiver) - IEC variable (output process parameter) - safety data of No. 3 LX-
LG901 (input) is established.

EtherCAT Slave Station Configuration I Process F’arameterl Init Commands EtherCAT 10 Mapping 1 Information ]

Channel Number Channel Name GroupMame ‘ Channel Type | Bytes Channel Address Channel Description
1 u AT_SAFETY_FSOE_15 15 %IB0 LX_LG901 Custom_Connect TxPDO_1
2 EB_IN_1 J BOOL 0.1 %IX15.0 Safety Project ACK
3 EB_IN_2 J BOOL 01 %IX15.1 Safety Project Mode
4 E6_IN_3 J USINT 1 %IB16 Safety Project State
5 OneOne_LGS01_send J thirdPLC_3LG801_receive_11LGS01 AT_SAFETY_FSOE_31 31 %0QB0 LX_LGS01 Custom_Connect RxPDO_1
& EE_OUT_1 J BOOL 0.1 %0X31.0 RUN
7 E6_OUT_2 J USINT 1 %QB32 Control

11.3.2.2.3 Create Network Variables for Controller No. 3
(1) In the navigation tree on the left side of AutoThink No. 3: Right-click on "Network Variables." Select

"Add Network Variable Group."

(2) In the "Add Network Variable Group" dialog box, configure the following parameters and then click
"OK." After adding, Controller No. 3 will have two network variable groups: one for sending, with
the icond# , and one for receiving, with the icon& . Please note the difference between these two
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network variable groups.

GroupSet

Enable Check

Sender/Receiver|select "Sender"

GroupName Enter the network variable group name, for example: thirdPLC_3LG901C_send_11LG901.

AssociateFile

Select the local .nvg file associated with the network variable group. If there is no associated file, you
can manually enter the name, and the system will automatically create it locally , for example:
thirdPLC_3LG901C_send_11LG901.

Select "Export" to export the configuration and variable list of the currently created network variable

Export/lmport group to the associated file.

NetworkSet

NetworkType Currently, only UDP transmission is supported.

BroadcastAddr ([The destination IP address and port number for the UDP packet sent by the network variable sender
default to 255.255.255.255:48040. When the target subnet is known, it is recommended to change
the broadcast address to the subnet broadcast address of the specified segment (for example, when
communicating with all controllers in the 192.168.0.x subnet through the P1 network interface, input

Port 192.168.0.255 as the broadcast address).

Note: If the broadcast address is in a different subnet from the controller's IP address, you need to

configure routing information for the broadcast address in the "Network Configuration" tab under

"Tool - Assistant Tool - Controller Operation" Otherwise, the network variable group may fail to send.
TransferSet

AssociateTask

Network variable groups do not support association with Motiontask tasks.

The identifier for the network variable group must be unique and cannot duplicate the identifiers of

Identifier any existing network variable groups within the controller.
When checked, the network variable sender will send all variables within the group as a single
PackageVar package to minimize the number of packets sent and improve performance.
9 \When unchecked, the controller will generate and send a separate packet for each variable.
It is recommended to check this option.
It is recommended to check this option, which indicates that the sender provides a checksum for
TransferCheck ; . .
each packet, and the receiver only accepts packets with matching checksums.
Confirm It is recommended to check this option, which indicates that the receiver sends an acknowledgment

message to the sender for each received data packet.

CycleTransfer

When checked, the sender cyclically sends network variable data.

ChangeTransfer

\When checked, the sender only sends variable data when the value of the variable changes.

EventTransfer

\When checked, the sender only sends variable data when the specified variable's value is TRUE.

This option only supports BOOL variables or BOOL member variables in complex data types.

The added sender and receiver network variable groups are shown in the figure below.

3)

L——_IB] Hardware Configuration
Elm LH-CUS00{LX-CUS00)
EtherMet1 (ETHERMNET)
EtherMet2(ETHERNET)
COM_1(COM})
EtherCAT Master

=-E3 Global Variable

|2 AxisParaGroup

2 6v_Group

[Z) NetwarDiagGroup

[Z) Table

|2 TaskDiagGroup

- Network Variable

& thirdPLC_3LGI01_receive_11LG801
& thirdPLC_3LG901C_send_11LG901

Double-click the sender network variable group created in the previous step to open the

configuration interface. In the editing area, right-click the mouse and select "Add" to add a network
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variable.
* | X Le901(1001:L%-LG901)
E1-40% projectd3 ~
-4 Task Configuration No. Variable Name | Addr Variable Description Variable Type Initial Value ‘ Power Fail Safeguard | Netiork Public
Pk TASK1(Task2
ﬁﬂ[} Maﬂ(pm; BOOL | earse =l rase | ot Pulic
{8 Program Block
—d]l> Main(PRG)
][ MotionMain(PRG} Batch Add
{8 Function Block
{8 Function st
= @ Hardware Configuration Batch Insert
= @g LX_CUS00(LX-CUS00) Delete
{4 EtherNet! (ETHERNET}
|| EtherNst2(ETHERNET) Detail

[ LX_LG801(1001:LX-LG801)
=+ Giobal Variable

) AxisParaGroup Paste
2 av_croup Paste above
~[E] NetvarDiagGroup
-3 Tabe Paste below
[2) TaskDiagGroup Variable Area(Show/Hide)
-4 Metwork Variable
¢ g thirdPLC 3LG901 receive 11LGS0 Send to Monitor List
i {4 thirdPLC_3L6801_send_11LG901
-5 Tal Type

(4) Select the variable type as "AT_SAFETY_FSOE". In the "Set Safety Type Length" dialog box that
appears, choose the output safety data length for No. 3 LX-LG901, which corresponds to the input
process parameter length of No. 3 LX-CU500.

oo
No. | Variable Name Address Variable Description Variable Type Initial Value Powier Fail Safeguard NetiWork Public
o001 AT_SAFETY_FSOE | FALSE Not Public

BESafetyZEHEKE

RV ENC e Bl | 15 Bytes(S Bytes Safe Data)

(5) Modify the variable name and variable description to help identify the purpose of the network

variable.
o
No. I \fariable Name Address \ariable Description | \ariable Type | Initial Value | Power Fail Safeguard | MetWork Public
0001 thirdPLC_3LG901_send_11LG301 Safety parameters output fr.. | AT_SAFETY_FSOE_15 LI FALSE Not Public

(6) Right-click the network variable group and select "Synchronize Files" to ensure that the parameter
information in the software matches the parameter information in the locally saved file.

(7) Double-click No. 3 LX-LG901 to open the configuration interface, and click the "EtherCAT 10
Mapping" tab. Click the channel corresponding to the relevant input process parameterj , and
select "Associate IEC Variables." Choose the network variable created above and click "OK."

(8) After associating the IEC variable, the one-to-one correspondence between the network variable
(sender) of Controller No. 3, the IEC variable (input process parameter), and the safety data output
of No. 3 LX-LG901 is established.

11.3.2.2.4 Create a network variable group for receiving on Controller No. 1

(1) In the navigation tree on the left side of No. 1 AutoThink, right-click "Network Variables" and select
"Add Network Variable Group."

(2) In the "Add Network Variable Group" dialog box that appears, configure the following parameters
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and then click "OK." After adding, Controller No. 1 will have two network variable groups: one for
sending and one for receiving. Please note the difference between these two network variable
groups.

GroupSet

Enable Check

Sender/Receiver|select "Receiver”

GroupName Enter the network variable group name, for example: firstPLC_11LG901_receive_3LG901.

Select the associated file from Create Network Variables for Controller No.
3 (thirdPLC_3LG901_send_11LG901.nvg)

AssociateTask [The task associated with the network variable group does not support selecting the Motiontask task.

AssociateFile

The added sender and receiver network variable groups are shown in the figure below.

Em Hardware Configuration
E""D] LX-CUS00({L¥-CUS00)
- EtherMet1(ETHERNET})
- EtherNet2(ETHERNET})
- COM_1(COM)
=-|4| EtherCAT Master

-3 Global Variable

- Network Variable

" YfirstPLC_11.G901_send_3LG901
------ & firstPLC_11LGB01_receive_3LGS01

The system automatically imports the variable information from the associated file, and the imported
information cannot be modified, added, or deleted.

(3) Double-click No. 1.1 LX-LG901 to open the configuration interface, and click the "EtherCAT 10

Mapping" tab. Click the channel corresponding to the relevant output process parameter J , and
select "Associate IEC Variable." Choose the receiver network variable created above and click
"OK"_

(4) After associating the IEC variable, the one-to-one correspondence between the network variable
(receiver) of Controller No. 1, the IEC variable (output process parameter), and the safety data
input of No. 1.1 LX-LG901 is established.

L
EtherCAT Slave Station Configuration ] Process F'arameter] Init Commands EtherCAT 10 Mapping l Information }
Channel Number I Channel Name GroupMame ‘ Channel Type | Bytes ‘ Channel Address Channel Description
1 OneOne_LGS01_send .| firstPLC_11LG01_send_3LG901 AT_SAFETY_FSOE_31 31 %180 L¥_LGS01 Custom_Connect TxPDO_1
2 E6_IN_1 BOOL 0.1 %0310 Safety Project ACK
3 E6_IN_2 BOOL 0.1 %0311 Safety Project Mode
4 ES_IN_3 USINT 1 %elB32 Safety Project State
5 |_ firstPLC_11LG501_receive_3LG501 AT_SAFETY_FSOE_15 15 %QB0 LX_LG301 Custom_Connect RxPD0O_1
6 ES_OUT_1 BOOL 0.1 % 0H15.0 RUN
T ES_OUT_2 USINT 1 %0B16 Control
. . .
11.3.2.3 Establish Communication Between LX-LG901 No. 1.2

and LX-LG901 No. 2

When 1.2 LX-LG901 and 2nd LX-LG901 communicate, they need to exchange data through the network
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variables of the controllers. Therefore, the example of establishing communication follows the logical
sequence below: Controller 1 sends network variable — Controller 2 receives network variable —
Controller 2 returns network variable — Controller 1 receives network variable.

11.3.2.3.1 Create a network variable for sending on Controller No. 1

11.3.2.3.1.1 Add 1.2 LX-LG901

(1) In the navigation tree on the left side of 1st AutoThink, right-click "Hardware Configuration"—"LX-
CU500"—"EtherCAT Master," and select "Add Slave Station".

(2) In the "Add Slave" dialog box that appears, select LX-LG901 and add one LX-LG901 module,
which will be No. 1.2 LX-LG901. After adding, Controller 1 will have two LX-LG901 modules: the
one with ID 1001 is No. 1.1 LX-LG901, and the one with ID 1002 is No. 1.2 LX-LG901.

EID] Hardware Configuration
B[ LX-cusoo(Lx-cusoo)
- EtherNet1 (ETHERNET)
- EtherNet2(ETHERNET)
- COM_1(COM)
=-{4| EtherCAT Master
- LX_LGB01(1001:LX-LGS01)
: LX_LGS01_1({1002:LX-LG301)

11.3.2.3.1.2 Configure the master custom connection for No. 1.2 LX-LG901
(1) Right-click No. 1.2 LX-LG901 and select "Open Safety Engineering".

(2) In the safety-side AutoThink interface that pops up, right-click "FSoE Configuration"—"LX_LG901"
in the left navigation tree, and select "Add". In the "Add" dialog box that appears, add one custom
connection. Double-click the custom connection added in the previous step to open the
configuration window.

o  Click the "Device Configuration" tab and configure the following parameters.
Base Info

Represents the FSoE address of the custom connection. The value range is 1 to 65535. During
FSoEAddr ) s . . L . . .

configuration, it must not conflict with any existing FSoE addresses in the entire project.
Connection Setting

Configurable when the master/slave mode is set to "FSoE Master." It represents the ID of the custom

connection. The value range is 1 to 65535. The system automatically assigns a unique and valid
Conn-ID . AP )

connection ID, so no modification is required.

This parameter is not configurable when the Master/Slave mode is set to "FSoE Slave."

Since this LX-LG901 uses the current custom connection to communicate with other slave stations as
Mode . " "

the master station, select "FSoE Master".

Represents the watchdog time for the connection. The default value is 300, and the value range is 1 to
\Watchdo (ms)65535. This parameter is not configurable when the Master/Slave mode is set to "FSoE Slave."

9 \Watchdog timeout indicates that the FSoE message reception interval at the slave station is greater

than the watchdog's timeout time.
Safe Param

Configure the safety parameters in hexadecimal format. The maximum supported configuration size is
Param(Hex) 128 b%/tes. yp PP 9

o  Configure the following parameters in the input/output areas respectively.

Parameter |Instruction
DataSize |Indicates the Length of Safety Data, choose based on the actual situation.
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Example: If the input data is 6 bytes, select “15 Bytes (6 Bytes Safe Data)” from the data length dropdown
in the input area.

Actions Taken on Input/Output When the Module is Abnormal:
Safe Hold: The input/output retains the value before the abnormality.
Config Clear: The input/output values are reset to zero.

Safe Value: The input/output uses a safe value.

After selecting the data length, the software automatically fills all bytes, with the default type being
Byte. Data can be deleted, inserted, or added according to actual needs (the first byte is the safety
quality parameter and cannot be modified, deleted, or added).

roECTN:I002)
Device Canfig Safe Data | EerCAT IO Mapping | Information
Output
SafeConfy [ Do Size- Safe Conty o =
Trpe Safe Vsl | Byte Size Ottt e Name Tipe Safevobe | By See Oftset ~
aTE 1 18 o0 1 Sate_Out_Qualiy BYTE ' 10 [
o 0 10 m 2 Sate_Out BTE o 10 10
T o 10 20 3 Sate_Out_1 BTE o 10 20
T ) 10 0 ‘ Sate_Out 2 BE o 10 10
T 0 10 ) s BT o 10 40
mme ) 10 5o B o T 5o
T o 10 & 7 BT o 10 &0
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o o 10 ) s T o 10 a0
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Click "Export" to export and save the configured input/output data to your local machine (.sfd file).
This file can be directly imported when configuring the slave LX-LG901 to communicate with it later.

o  Click the "EtherCAT 10 Mapping" tab. The input/output data configured in the "Safety Data" tab
is automatically added to this tab. Parameters with a white background can be modified
according to actual needs to facilitate identification and management.

11.3.2.3.1.3 Configure the network variable for sending on Controller No. 1

(1) Return to the non-safety side interface of No. 1 AutoThink. Double-click No. 1.2 LX-LG901 to open
the configuration interface.

o  Click the "Process Parameters" tab and check if the input/output parameters match the safety
data configured in the safety side interface.

54 prolectz g =i
&, Task Configuration EtherCAT Slave Station Configuration Process Parameter | Init Commands | EtherCAT 10 Mapping | Information
6 TASKI(Taskz) Select input Select output
S Main(PRG)
@B Program Block [ Hame [ Type [ index Hame Type Index
b Main(PRG) [+ 16#1A00 Connectioninputs(Mandatory) [ 16%1600 ConnectionOutputs(Mandatary)
4l MotionMain(PRG) LX_LGS01_1 Custom_Connect TxPDO_1 AT_SAFETY_FSOE_30  1647000:01 LX_LGS01_1 Custom_Connect RxPDO_1 AT_SAFETY_FSOE_27 164500001
e n:l Function Block LX_LG901_1 Custom_Connect TxPDO_1_1 AT_SAFETY_FSOE_28  18#7000.02 [¥ 16#17F0 Standard Outputs(Mandatory)
g Function [+ 16#1BFO Standard Inputs(Mandatory) [ 16#17FF DEVICE Outputs(Mandatory)

[ Hardware Configuration

B m LX_CUS00(LX-CUS00) [# 16%1BFF DEVICE Inputs(Mandatory) RUN BOOL 1EEF200:01
_CUSOD(LX-CUS00)
EtherNiet (ETHERNET) Safety Project ACK B00L 164F100:01 Control UsnT 16#F200.02
[ EtherMe 2 (ETHERNET) Safety Project Hode B00L 168 100:02
COM_1(COM) Safety Project State USINT 16%F100:03
=3 EtherCAT Master

LX_LGI01(1001:LX-LG301)
=[] LX_LG901_1(1002:%-LG901)

o Click the "EtherCAT IO Mapping" tab. AutoThink automatically generates the mapping
relationship between process parameters and I/O areas. Check if the process parameters
corresponding to the safety data have been mapped correctly.

(2) In the left navigation tree, right-click "Network Variables" and select "Add Network Variable Group".
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(3) In the "Add Network Variable Group" dialog box that appears, configure the following parameters
and then click "OK".
GroupSet
Enable Check

Sender/Receiver|select "Sender"
GroupName Enter the network variable group name, for example: firstPLC_12LG901_send_2LG901.

Select the local .nvg file associated with the network variable group. If there is no associated file, you
AssociateFile  |can manually enter the name, and the system will automatically create it locally , for example:
firstPLC_12L.G901_send_2LG901.

Select "Export" to export the configuration and variable list of the currently created network variable
group to the associated file.

Note: When selecting "Import," it indicates that the sender network variable group will be created
based on the local associated file. After creation, editing is not supported.

Export/Import

NetworkSet
NetworkType  [Currently, only UDP transmission is supported.

BroadcastAddr [The destination IP address and port number for the UDP packet sent by the network variable sender
default to 255.255.255.255:48040. When the target subnet is known, it is recommended to change
the broadcast address to the subnet broadcast address of the specified segment (for example, when
communicating with all controllers in the 192.168.0.x subnet through the P1 network interface, input
Port 192.168.0.255 as the broadcast address).

Note: If the broadcast address is in a different subnet from the controller's IP address, you need to
configure routing information for the broadcast address in the "Network Configuration” tab under
"Tool - Assistant Tool - Controller Operation" Otherwise, the network variable group may fail to send.

TransferSet
AssociateTask |Network variable groups do not support association with Motiontask tasks.
The identifier for the network variable group must be unique and cannot duplicate the identifiers of

Identifier any existing network variable groups within the controller.
\When checked, the network variable sender will send all variables within the group as a single
PackageVar package to minimize the number of packets sent and improve performance.
9 \When unchecked, the controller will generate and send a separate packet for each variable.
It is recommended to check this option.
It is recommended to check this option, which indicates that the sender provides a checksum for
TransferCheck ; . .
each packet, and the receiver only accepts packets with matching checksums.
Confirm It is recommended to check this option, which indicates that the receiver sends an acknowledgment

message to the sender for each received data packet.
CycleTransfer |When checked, the sender cyclically sends network variable data.
ChangeTransfer [When checked, the sender only sends variable data when the value of the variable changes.

\When checked, the sender only sends variable data when the specified variable's value is TRUE.
This option only supports BOOL variables or BOOL member variables in complex data types.

EventTransfer

(4) Double-click the network variable group created in the previous step to open the configuration
interface. In the editing area, right-click and select "Add Variable" to add a network variable.

(5) Choose "AT_SAFETY_FSOE" as the variable type. In the "Set Safety Type Length" dialog box
that appears, select the length of the safety data output from No. 1.2 LX-LG901, which
corresponds to the input process parameter of 1 LX-CU500.

(6) Modify the variable name and description to help identify the purpose of the network variable.

SRR E TR

No. ‘ Variable Name | Address | ‘ariable Description | Variable Type Initial Value | Power Fail Safeguard ‘ NetWork Public ‘

0001 OneTwo_LGS01_send No.1.1 LX-LGB01 Qutput Safety ... WEUSENG I g=le] 3= ILl FALSE Mot Public

(7) Right-click the network variable group and select "Synchronize File" to ensure that the parameter
information in the software matches the parameter information in the locally saved file.

(8) Double-click No. 1.2 LX-LG901 to open the configuration interface, click the "EtherCAT 10
Mapping" tab, and click the channel corresponding to the relevant input process parameter. Select
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"Associate IEC Variables" Choose the network variable created earlier and click "OK".

(9) After associating the IEC variable, the one-to-one correspondence between the network variable
(transmitter) of Controller No. 1 - the IEC variable (input process parameter) - and the safety data
(output) of No. 1.2 LX-LG901 is established.

EtherCAT Slave Station Configuration ] Process Parameter] Init Commands EtherCAT 10 Mapping ] Information ]
Channel Number Channel Hame GroupName | Channel Type Bytes ‘ Channel Address Channel Description
1 OneTwo_LGS01_.. firstPLC_12LG901_..| AT_SAFETY_FSOE... sg %IBS0 LX_LGS01_1 Custom_Connect TxPDO_1
2 E7_IN_1 = BOOL 0.1 %119.0 Safety Project ACK
3 E7_IN_2 BOOL 0.1 %119, Safety Project Mode
4 E7_IN_3 = USINT 1 %8120 Safety Project State
5 |_ AT_SAFETY_FSOE... 27 %0828 LX_LGS01_1 Custom_Connect RxPDO_1
6 E7_OUT_1 = BOOL 0.1 %QX55.0 RUN
7 E7_OUT_2 USINT 1 %0856 Control
.
11.3.2.3.2 Create Network Variables for Controller No. 2
11.3.2.3.2.1 Add No. 2 LX-LG901

(1) In the navigation tree on the left side of AutoThink No. 2, right-click “Hardware Configuration - LX-
CUS500 - EtherCAT Master,” and select “Add Slave Station”.

(2) In the “Add Slave Station” dialog box that appears, select LX-LG901 and add 1 LX-LG901 module,
which will be the No. 2 LX-LG901.
11.3.2.3.2.2 Configure Custom Connection for No. 2 LX-LG901 Slave
(1) Right-click the No. 2 LX-LG901 and select “Open Safety Project”.

(2) In the safety-side AutoThink interface that pops up, right-click “FSoE Configuration"—“LX_LG901,”
and select “Add”. In the “Add” dialog box that appears, add 1 custom connection. Double-click the
custom connection added in the previous step to open the configuration window.

o  Click the “Device Configuration” tab and configure the following parameters.

Base Info
FSOEAddr Represents the FSoE address of the custom connection. The value range is 1 to 65535. During
configuration, it must not conflict with any existing FSoE addresses in the entire project.
Connection Setting
Configurable when the master/slave mode is set to "FSoE Master." It represents the ID of the custom
Conn-ID connection. The value range is 1 to 65535. The system automatically assigns a unique and valid
connection ID, so no modification is required.
This parameter is not configurable when the Master/Slave mode is set to "FSoE Slave."
Mode This indicates the master-slave mode of the connection. Since this LX-LG901 communicates with the
No. 1.2 LX-LG901 as a slave through this custom connection, select “FSoE Slave.”
Represents the watchdog time for the connection. The default value is 300, and the value range is 1 to
\Watchdo (ms)65535. This parameter is not configurable when the Master/Slave mode is set to "FSoE Slave."
9 Watchdog timeout indicates that the FSoE message reception interval at the slave exceeds the
watchdog timeout time.
Safe Param
Length(Byte) CConfigure the safety parameter length for the master station . The maximum supported configuration
gthiBy size is 128 bytes.

o  Click the “Safety Data” tab, select “Import,” and follow the prompts to import the .sfd file saved
locally from the creation of network variables for Controller No. 1.
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° @Note: You can also manually select the input/output data length. When configuring manually,

note that the output of the master station is the input of the slave station, and the input of the master
station is the output of the slave station. The length and type of the data must correspond and match;
otherwise, normal communication cannot be established.

o  Click the “EtherCAT 10 Mapping” Tab, The input/output data configured in the “Safety Data”
tab is automatically added to this tab. Parameters with a white background can be modified.
Modify them according to actual needs to facilitate identification and management.

11.3.2.3.2.3 Configure Network Variables for Controller No. 2

(1) Return to the non-safety side interface of AutoThink No. 2, double-click the No. 2 LX-LG901 to
open the configuration interface.

o  Click the “Process Parameters” tab and check if the input/output parameters match the safety
data configured in the safety side interface.

T
EtherCAT Slave Station Configuration Process Parameter 1 Init Cummands} EtherCAT 10 Mappmﬂ \nfnrmatmn]
Select input Select output
Name [ Type [ ingex Name Type Index

[+ 16#1A00 Connectioninputs(Mandatory) [+ 16#1600 ConnectionOutputs({Mandatory)
LX_LG901 Custom_Connect TxPDO_1 SAFETY_FSOE_27 1647000:01 LX_LG901 Custom_Connect RxPDO_1 SAFETY_FSOE_30 16#8000.01

[7 16#1BF0 Standard Inputs(Mandatory} LX_LG90 Custom_Connect RxPDO_1_1 SAFETY_FSOE_29 16#6000:02

[+ 16#1BFF DEVICE Inputs(Mandatory) [+ 16#17F0 Standard Outputs{Mandatory)
Safety Project ACK BOOL 164F100:01 [+ 16#17FF DEVICE Outputs(Mandatory)
Safety Project Mode BOOL 184F100:02 RUN BOOL 1B4F200:01
Safety Project State USINT 16#F100:03 Control USINT 16#F200:02

o  Click the “EtherCAT IO Mapping ” tab, the AutoThink automatically generates the mapping
relationship between process parameters and 1/0 areas. Check if the process parameters
corresponding to the safety data have been mapped correctly.

(2) In the navigation tree on the left, Right-click “Network Variables,” select “Add Network Variable
Group.” In the “Add Network Variable Group” dialog box that appears, configure the following
parameters and then click “OK”.

GroupSet

Enable Check

Sender/Receiver|select "Receiver"

GroupName Enter the network variable group name, for example: secondPLC_2L.G901_receive_12LG901.
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AssociateFile

Select the associated file from Configure Network Variables for Controller No.1
(firstPLC_12LG901_send_2L.G901.nvg)

AssociateTask [The task associated with the network variable group does not support selecting the Motiontask task.

System automatically imports variable information from associated files.The imported information does not
support addition, deletion, or modification.

Double-Click No. 2 LX-LG901:0pen the configuration interface, click the “EtherCAT 10 Mapping” tab, and

click the channel corresponding to the relevant output process parameter J . Select “Associate IEC
Variable.” Choose the network variable created above and click “OK”.

After associating the IEC variable, this completes the one-to-one correspondence between the network
variables of Controller 2 (receiver) - IEC variables (output process parameters) - safety data of No.2 LX-
LG901 (input).

EtherCAT Slave Station Configuration I Process F‘arameter] Init Commands EtherCAT IO Mapping l Information I

Channel Number Channel Name GroupName | Channel Type Bytes | Channel Address Channel Description
1 E6_IN_& AT_SAFETY_FSOE... 27 %IBO LX_LG901 Custom_Connect TxPDO_1
2 E6_IN_1 . BOOL 01 %IX27.0 Safety Project ACK
3 E6_IN_2 | BOOL 0.1 %271 Safety Project Mode
4 E6_IN_3 . USINT 1 %IB28 Safety Project State
5 |_ $2condPLC_2LG90... AT_SAFETY_FSOE... 59 %0B0 LX_LG901 Custom_Connect RxPDO_1
[ E6_OUT_1 | BOOL 0.1 % 0X59.0 RUN
7 E6_OUT 2 . USINT 1 %QB&0 Control

11.3.2.3.3 Create Network Variables for Sending from Controller No. 2
(1) In the navigation tree on the left side of AutoThink 2, right-click “Network Variables” and select

“Add Network Variable Group”.

(2) In the “Add Network Variable Group” dialog box that appears, configure the following parameters
and then click “OK.” After adding, Controller No. 2 will have two network variable groups, one for
sending and one for receiving. Please note the distinction.

GroupSet

Enable Check

Sender/Receiver|select "Sender"

GroupName Enter the network variable group name, for example: secondPLC_2LG901_send_12LG901.

Select the local .nvg file associated with the network variable group. If there is no associated file, you
AssociateFile  |can manually enter the name, and the system will automatically create it locally , for example:
secondPLC_2L.G901_send_12LG901.

Select "Export" to export the configuration and variable list of the currently created network variable
group to the associated file.

Export/Import

NetworkSet
NetworkType Currently, only UDP transmission is supported.

BroadcastAddr [The destination IP address and port number for the UDP packet sent by the network variable sender
default to 255.255.255.255:48040. When the target subnet is known, it is recommended to change
the broadcast address to the subnet broadcast address of the specified segment (for example, when
communicating with all controllers in the 192.168.0.x subnet through the P1 network interface, input
Port 192.168.0.255 as the broadcast address).

Note: If the broadcast address is in a different subnet from the controller's IP address, you need to
configure routing information for the broadcast address in the "Network Configuration" tab under
"Tool - Assistant Tool - Controller Operation" Otherwise, the network variable group may fail to send.

TransferSet
AssociateTask |Network variable groups do not support association with Motiontask tasks.
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The identifier for the network variable group must be unique and cannot duplicate the identifiers of

Identifier any existing network variable groups within the controller.
\When checked, the network variable sender will send all variables within the group as a single
PackageVar package to minimize the number of packets sent and improve performance.
9 \When unchecked, the controller will generate and send a separate packet for each variable.
It is recommended to check this option.
It is recommended to check this option, which indicates that the sender provides a checksum for
TransferCheck : : ;
each packet, and the receiver only accepts packets with matching checksums.
Confirm It is recommended to check this option, which indicates that the receiver sends an acknowledgment

message to the sender for each received data packet.
CycleTransfer [When checked, the sender cyclically sends network variable data.
ChangeTransfer [When checked, the sender only sends variable data when the value of the variable changes.

\When checked, the sender only sends variable data when the specified variable's value is TRUE.
This option only supports BOOL variables or BOOL member variables in complex data types.

EventTransfer

The added sender and receiver network variable groups are shown in the figure below.

|_—‘_|Li_:| Hardw are Configuration
=L Lx-cusonix-cusoo)
b EtherNet1(ETHERNET}
----- EtherNet2(ETHERNET}
..... COM_1({COM)
=4 EtherCAT Master

-3 Global Variable
-l Network Variable

------ ﬂ secondPLC_ZLGH01_receive 12LGO01

(3) Double-click the sender network variable group created in the previous step, open the
configuration interface.

(4) In the editing area, right-click and select “Add Variable”, add a network variable.

(5) Choose the variable type as “AT_SAFETY_FSOE”, in the “Set Safety Type Length” dialog box
that appears, select the length of the safety data output by No. 2 LX-LG901, which corresponds
to the input process parameters of No. 2 LX-CU500.

(6) Modify the variable name and description,This helps in identifying the purpose of the network

variable.
No Variable Name | Address | Variable Description Variable Type | Initial Value Power Fail Safeguard | NetWork Public |
u 0001 secondPLC_2L.G901_send_12LG901 Safety parameters output from LX-LGS01No. 2 to No. 1.2 AT_SAFETY_FSOE_27 j FALSE Not Public

(7) Right-click the network variable group and select "Synchronize Files" to ensure that the parameter
information in the software matches the parameter information in the locally saved file.

(8) Double-click No. 2 LX-LG901 to open the configuration interface, and click the "EtherCAT 10
Mapping" tab. Click the channel corresponding to the relevant input process parameter j ,and
select "Associate IEC Variables." Choose the network variable created above and click "OK."

(9) After associating the IEC variable, the one-to-one correspondence between the network variable
(sender) of Controller No. 2 - the IEC variable (input process parameter) - and the safety data
output of No. 2 LX-LG901 is established.
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EtherCAT Slave Station Cnnﬂguratinn} Pracess F'aramstsr] Init Commands EtherCAT 10 Mapping Ilnfnrmatmn
Channel Humber Channel Name GroupName | Channel Type ‘ Bytes Channel Address Channel Description
1 u secondPLC_2LG301_send_12LG901 AT_SAFETY_FSOE_27 27 %IB0 LX_LG201 Custom_Connect TxPDO_1
2 E6_IN_1 J BOOL 0.1 K270 Safety Project ACK
3 E6_IN_2 J BOOL 0.1 2T 1 Safety Project Mode
4 E6_IN_3 J USINT 1 %I528 Safety Project State
5 OneTwo_LG301_send J secondPLC_2LG301_receive_12LGI01 AT_SAFETY_FSOE_S9 59 %QB0 LX_LG201 Custom_Connect RxPDO_1
6 E6_OUT_1 J BOOL 01 %QX59.0 RUN
7 E6_OUT_2 J USINT 1 %QB60 Control
11.3.2.3.4 Create a network variable group for receiving on Controller No. 1
(1) In the navigation tree on the left side of No. 1 AutoThink, right-click "Network Variables" and select

"Add Network Variable Group." In the "Add Network Variable Group" dialog box that appears,
configure the following parameters and then click "OK." After adding, Controller No. 1 will have
two network variable groups: two for 1.1 LX-LG901 and two for 1.2 LX-LG901. Please note the
distinction.

GroupSet

Enable Check

Sender/Receiver|select "Receiver"

GroupName Enter the network variable group name, for example: firstPLC_12LG901_receive_2L.G901.

Select the associated file from Create Network Variables for Controller No.
2 (secondPLC_2LG901_send_12LG901nvg)

AssociateTask |The task associated with the network variable group does not support selecting the Motiontask task.

AssociateFile

The added sender and receiver network variable groups are shown in the figure below.

-] Hardware Configuration
=L LX_cusoo(x-cuson)

f EtherNet1(ETHERNET)
EtherMet2(ETHERNET)
COM_1(COM)
= EtherCAT Master

- L¥_LE904(1001:LX-LE001)

- L¥_LE001_1(1002:L%-LE001)
=B Global Variable
g Metwork Variable
g firstPLC_11LG901_send_3LG901

- ﬂ firstPLC_11LGO01_receive_3LG501

g firstPLC_121.G901_send_2LG901

The system automatically imports the variable information from the associated file, and the imported
information cannot be modified, added, or deleted.

(2) Double-click No. 1.2 LX-LG901 to open the configuration interface, and click the "EtherCAT IO

Mapping" tab. Click the channel corresponding to the relevant output process parameterJ , and

select "Associate IEC Variable." Choose the receiver network variable created above and click
"OK"_

(3) After associating the IEC variable, the one-to-one correspondence between the network variable
(receiver) of Controller 1, the IEC variable (output process parameter), and the safety data input
of No. 1.2 LX-LG901 is established.
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L) ) ]
EtherCAT Slave Station Configuration ] Process Parameter | Init Commands EtherCAT 10 Mapping I Information ]
Channel Number Channel Name GroupMame ‘ Channel Type ‘ Bytes Channel Address Channel Description
1 OneTwo_LG201_send .| firstPLC_12LG901_send_2LG901 AT_SAFETY_FSOE_59 59 %IB50 LX_LG01_1 Custem_Connect TxPDO_1
2 ET_IN_1 BOOL 0.1 %0119.0 Safety Project ACK
3 ET_IN_2 BOOL 0.1 %0119.1 Safety Project Mode
4 E7_IN_3 USINT 1 518120 Safety Project State
|_ firstPLC_12LGY01_receive_2LGS01  AT_SAFETY_FSOE_27 27 %0528 LX_LGS01_1 Custom_Connect RxPDO_1
5 E7T_OUT_1 . BOOL 0.1 %0X55.0 RUN
7 ET_OUT_2 . USINT 1 %0856 Control
. . .
11.3.2.4 Establish Communication Between LX-LG901 No. 2 and

LX-LG901 No. 3

Establishing communication between No. 2 LX-LG901 and No. 3 LX-LG901 using network variable:The
communication setup follows this logical sequence: No. 2 Controller sends network variables — No. 3
Controller receives network variables — No. 3 Controller returns network variables — No. 2 Controller
receives network variables.

11.3.24.1 Create Network Variables for Sending from Controller No. 2

11.3.24.1.1 Configure Custom Connection for No. 2 LX-LG901 Master Station
(1) Right-click No. 2 LX-LG901 and select “Open Safety Project.

(2) In the safety-side AutoThink interface that appears, right-click “FSoE Configuration” —
“LX_LG901” and select “Add”. In the “Add” dialog box that appears, add one custom connection.
After adding, this LX-LG901 will have two custom connections: one as a slave station to
communicate with No. 1.2 LX-LG901, and one as a master station to communicate with No. 3 LX-
LG901. Double-click the custom connection added in the previous step to open the configuration
window.

° @FSOE Slave (Slave Type) connection icon| is red. FSoE Master (Master Type) connection

icon_l] is green.

o  Click the "Device Configuration" tab and configure the following parameters.

Base Info

Represents the FSoE address of the custom connection. The value range is 1 to 65535. During
FSoEAddr ! o L L . . ;

configuration, it must not conflict with any existing FSoE addresses in the entire project.
Connection Setting

Configurable when the master/slave mode is set to "FSoE Master." It represents the ID of the custom

connection. The value range is 1 to 65535. The system automatically assigns a unique and valid
Conn-ID . S ;

connection ID, so no modification is required.

This parameter is not configurable when the Master/Slave mode is set to "FSoE Slave."

Since this LX-LG901 uses the current custom connection to communicate with other slave stations as
Mode . " "

the master station, select "FSoE Master.

Represents the watchdog time for the connection.The default value is 300, and the value range is 1 to
\Watchdo (ms)65535' This parameter is not configurable when the Master/Slave mode is set to "FSoE Slave."

9 Watchdog timeout indicates that the FSoE message reception interval at the slave exceeds the

watchdog timeout time.

Safe Param
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Param(Hex)

Configure the safety parameters in hexadecimal format. The maximum supported configuration size is
128 bytes.

O

Configure the following parameters in the input/output areas respectively.

Parameter

Instruction

DataSize

Indicates the Length of Safety Data, choose based on the actual situation.
Example: If the input data is 6 bytes, select “43 Bytes(20 Bytes Safe Data)” from the data length dropdown
in the input area.

Safe
Config

Actions Taken on Input/Output When the Module is Abnormail:
Hold: The input/output retains the value before the abnormality.
Clear: The input/output values are reset to zero.

Safe Value: The input/output uses a safe value.

After selecting the data length, the software automatically fills all bytes, with the default type being

Byte. Data can be deleted, inserted, or added according to actual needs (the first byte is the safety
quality parameter and cannot be modified, deleted, or added).

ojectiz

1001)
Dewice Config Safe Data | EtherCAT 10 Mapping | Information |
uuuuuu
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180
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o  Click "Export" to save the configured input/output data locally (.sfd file). This file can be directly
imported when configuring the slave station LX-LG901 for communication in the future.

o  Click on the "EtherCAT IO Mapping" tab. The input/output data configured in the "Safety Data"
tab is automatically added to this tab. Parameters with a white background can be modified
according to actual needs to facilitate identification and management.

11.3.2.4.1.2 Configure Network Variables for Controller No. 2

(1) Return to the non-safety side interface of AutoThink No. 2, double-click on LX-LG901 No. 2 to
open the configuration interface.

O

Click on the "Process Parameters" tab and check if the input/output parameters match the
safety data configured in the safety side interface.
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Select input

[ Hame

Safely Project ACK
Safety Project Mode
Safety Project State

O

EtherCAT Slave Station Configuration Process Parameter | init Cﬂmmandsl EtherCAT IO Mapping I Information
Select output
[ Type [ index Name Type Index
[+ 16#1A00 Connectioninputs(Mandatory) [+ 16#1600 ConnectionOutputs(Mandatory)
LX_LG901 Custom_Connect TxPDO_1 AT_SAFETY _FSOE 27 1647000.01 LX_LG901 Custom_Connect RxPDO_1 AT_SAFETY_FSOE_30 18%8000:01
LX_LG301 Custom_Connect_1 T«PDO_2 AT_SAFETY_FSOE_30  1647000:02 LX_LGS01 Custom_Connect RxPDO_1_1 AT_SAFETY_FSOE_29  16#5000:02
LX_LG301 Custom_Connect_1 TxPDO_2_1 AT_SAFETY_FSOE_30  16#7000:03 1_LGS0T Custom_Connect_1 RxPDO_2 AT_SAFETY_FSOE_30 16#6000:03
LX_LG901 Custem_Connect_1 TxPDO_2_2 AT_SAFETY_FSOE_23  1B47000.04 LX_LG301 Custom_Connect_1 RxPDO_2_1 AT_SAFETY_FSOE_13 184500004
16#16F0 Standard Inputs(Mandatory) [ TERTIFU STAnaaraT T
16#1BFF DEVICE Inputs(Mandatory) [ 16#17FF DEVICE Qutputs(Mandatory)
BOOL 164#F100:01 RUN BOOL 164#F200.01
BOOL 16#F100:02 Control USINT 16#F200:02
USINT 164F100:03

Click on the "EtherCAT 10 Mapping" tab. AutoThink automatically generates the mapping

relationship between process parameters and 1/0O areas. Check if the process parameters
corresponding to the safety data have been correctly mapped.

(2) In the navigation tree on the left, right-click "Network Variable" and select "Add Network Variable
Group".In the "Add Network Variable Group" dialog box that appears, configure the following
parameters and then click "OK".

GroupSet

Enable Check

Sender/Receiver|select "Sender"

GroupName Enter the network variable group name, for example: secondPLC_2LG901_send_3LG901.

AssociateFile

Select the local .nvg file associated with the network variable group. If there is no associated file, you
can manually enter the name, and the system will automatically create it locally , for example:
secondPLC_2L.G901_send_3LG901.

Select "Export" to export the configuration and variable list of the currently created network variable
group to the associated file.

Export/lmport Note: When selecting "Import," it indicates that the sender network variable group will be created
based on the local associated file. After creation, editing is not supported.

NetworkSet

NetworkType Currently, only UDP transmission is supported.

BroadcastAddr ([The destination IP address and port number for the UDP packet sent by the network variable sender
default to 255.255.255.255:48040. When the target subnet is known, it is recommended to change
the broadcast address to the subnet broadcast address of the specified segment (for example, when
communicating with all controllers in the 192.168.0.x subnet through the P1 network interface, input

Port 192.168.0.255 as the broadcast address).

Note: If the broadcast address is in a different subnet from the controller's IP address, you need to

configure routing information for the broadcast address in the "Network Configuration" tab under

"Tool - Assistant Tool - Controller Operation" Otherwise, the network variable group may fail to send.
TransferSet

AssociateTask

Network variable groups do not support association with Motiontask tasks.

The identifier for the network variable group must be unique and cannot duplicate the identifiers of

Identifier any existing network variable groups within the controller.
When checked, the network variable sender will send all variables within the group as a single
PackageVar package to minimize the number of packets sent and improve performance.
9 When unchecked, the controller will generate and send a separate packet for each variable.
It is recommended to check this option.
It is recommended to check this option, which indicates that the sender provides a checksum for
TransferCheck : : .
each packet, and the receiver only accepts packets with matching checksums.
Confirm It is recommended to check this option, which indicates that the receiver sends an acknowledgment

message to the sender for each received data packet.

CycleTransfer

When checked, the sender cyclically sends network variable data.

ChangeTransfer

When checked, the sender only sends variable data when the value of the variable changes.

EventTransfer

\When checked, the sender only sends variable data when the specified variable's value is TRUE.

This option only supports BOOL variables or BOOL member variables in complex data types.

3)

Double-click the network variable group created in the previous step to open the configuration

interface. In the editing area, right-click the mouse and select "Add" to add a network variable.
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(4) Select the variable type as "AT_SAFETY_FSOE". In the "Set Safety Type Length" dialog box that
appears, select the Safety Data Output by No. 2 LX-LG901 to No. 3 LX-LG901 , which corresponds
to the length of the input process parameters of No. 2 LX-CU501.

(5) Modify the variable name and variable description to help identify the purpose of the network

variable.
No. | ‘Variable Name ‘ Address | ‘Variable Description Variable Type | Inttial Value | Power Fail Safeguard ‘ NetWork Public |
o001 secondPLC_2LGS01_send_3LGS01 Safety parameters output from LX-LG801No. 2 to No. 3 AT_SAFETY_FSOE_83 j FALSE Mot Public

(6) Right-click the network variable group and select "Synchronize File" to ensure that the parameter
information in the software matches the parameter information in the locally saved file.

(7) Double-click No. 2 LX-LG901 to open the configuration interface. Click the "EtherCAT 10 Mapping"
tab, and then click the corresponding channel for the related input process parameterJ . Select
"Associate IEC Variables," choose the network variable created above, and click "OK."

(8) After associating the IEC variable, the one-to-one correspondence between the network variables
of Controller No. 2 (sent to Controller No. 3) - IEC variables (input process parameters) - safety
data output by No. 2 LX-LG901.

{§ secondPLC_21G301_send_3LG301 % _I
EtherCAT Slave Station Configuration I Process Parameter} Init Commands EtherCAT 10 Mapping l \nformatiun]
Channel Number Channel Name GroupMame Channel Type | Bytes Channel Address Channel Description
1 secondPLC_2LGS01_send_12LG801 .. | secondPLC_2LG301_send .. AT_SAFETY_FSOE_27 27 %IB0 LX_LGA01 Custom_Connect TxPDO_1
& L secondPLC_2LG301_send...  AT_SAFETY_FSOE_83 33 %B2T LX_LGS01 Custom_Connect_1 TxPDO_2Z
3 ES_IN_1 = BOOL 0.1 %0X110.0 Safety Project ACK
4 E&_IN_Z = BOOL 0.1 %0B<110.1 Safety Project Mode
5 E&_IN_3 USINT 1 %IB111 Safety Project State
6 OneTwo_LG9%01_send ... | secondPLC_2LG901_recei... AT_SAFETY_FSOE_S9 59 %QB0 LX_LG801 Custom_Connect RxPDO_1
T EE_OUT_4 = AT_SAFETY_FSOE_43 43 %QB5g L¥_LGS01 Custom_Connect_1 RxPDO_2
8 E6_OUT_1 = BOOL 01 %0X102.0 RUN
9 EE_OUT_2 USINT 1 %0B103 Control
. ..
11.3.24.2 Create Network Variables for Receiving on Controller No. 3
11.3.2.4.2.1 Configure Custom Connection for No. 3 LX-LG901 Slave Station

(1) Right-click the No. 3 LX-LG901 and select “Open Safety Project”.

(2) In the safety-side AutoThink interface that pops up, right-click “FSoE Configuration”—“LX_LG901,”
and select “Add”. In the “Add” dialog box that appears, add 1 custom connection. After adding the
custom connections, LX-LG901 now has two custom connections, both as slave stations,
communicating with No. 1.1 LX-LG901 and No. 2 LX-LG901, respectively. Double-click the custom
connection added in the previous step to open the configuration window.

o  Click the “Device Configuration” tab and configure the following parameters.

Base Info

Represents the FSoE address of the custom connection. The value range is 1 to 65535. During
configuration, it must not conflict with any existing FSoE addresses in the entire project.

Connection Setting

Configurable when the master/slave mode is set to "FSoE Master." It represents the ID of the custom
Conn-ID connection. The value range is 1 to 65535. The system automatically assigns a unique and valid
connection ID, so no modification is required.

FSoEAddr
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This parameter is not configurable when the Master/Slave mode is set to "FSoE Slave."

Mode This indicates the master-slave mode of the connection. Since this LX-LG9Q1 communicates with 1.1
LX-LG901 as a slave through the current custom connection, "FSoE Slave" is selected.
Represents the watchdog time for the connection. The default value is 300, and the value range is 1 to

Watchdog(ms)65535‘ This: param'ete'r is not configurable when the Master{SIgve mode is set to "FSoE Slgve.“
Watchdog timeout indicates that the FSoE message reception interval at the slave station is greater
than the watchdog's timeout time.

Safe Param

Length(Byte) f;ogig.ure the safety parameter length for communication with the master station, the value range is 1

o  Click the “Safety Data” tab, select “Import,” aaccording to the interface prompts, import the .sfd
file saved locally for the network variables created for sending from Controller No. 2.

° @Note: The input/output data length can also be manually selected here. When configuring

manually, note that the master station's output is the slave station's input. The master station's input is the
slave station's output. The length and type of data must match; otherwise, normal communication will not
be possible.
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o  Click the “EtherCAT 10 Mapping” tab. The input/output data configured in the “Safety Data” tab
will be automatically added to this tab. Parameters with a white background can be modified
according to actual needs for easier identification and management.

11.3.2.4.2.2 Configure the Receive Network Variables for Controller No. 3

(1) Return to the non-safety side interface of AutoThink No. 3, double-click on No. 3 LX-LG901 to
open the configuration interface.

o  Click on the "Process Parameters" tab, check if the input/output parameters match the safety
data configured in the safety side interface.

e
EtherCAT Slave Station Configuration Process Parameter 1 Init Commands ] EtherCAT IO Mappmg} Information
Select input Select output

[ name [ Type [ Index Name Type Index

[+ 16#1A00 Connectioninputs(Mandatory) [+ 16%1600 ConnectionOutputs(Mandatory)
LX_LGS01 Custom_Connect TxPDO_1 AT_SAFETY_FSOE 15 16#7000:01 LX_LGS01 Custom_Connect RxPDO_1 AT_SAFETY_FSOE_30  16#5000:01
LX_LG301 Custom_Connect_1 TxPDO_2 AT_SAFETY_FSOE_30  1647000:02 LX_LG901 Custom_Connect RxPDO_1_1 AT_SAFETY_FSOE_1  16#5000:02
LX_LG901 Custom_Connect_1 TxPDO_2_1 AT_SAFETY_FSOE_13 _ 1647000:03 LX_L G901 Custom_Connect_1 RxPDO_2 AT_SAFETY_FSOE_30 16#8000:03

[# 16#1BF0 Standard Inputs(Mandatory) LX_L G901 Custom_Connect_1 RxPDO_2_1 AT_SAFETY_FSOE_30 16#8000:04

[+ 16#1BFF DEVICE Inputs(Mandatory) LX_LGS01 Custom_Connect_1 RxPDO_2_2 AT_SAFETY_FSOE_23 _16#5000:05
Safety Project ACK BOOL 164F100:01 [+ 16%17F0 Standard Outputs{Mandatory)
Safety Project Mode BOOL 16#F100:02 [+ 16%17FF DEVICE Outputs(Mandatory)
Safety Project State usiHT 164F100:03 RUN BOOL 16#F200:01

Control USINT 16#F200:02

o Click the “EtherCAT IO Mapping” tab. AutoThink automatically generates the mapping
relationship between process parameters and 1/0O areas. Check if the process parameters
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corresponding to the safety data have been mapped correctly.

(2) In the navigation tree on the left, right-click “Network Variables,” select “Add Network Variable
Group,” and in the “Add Network Variable Group” dialog box that appears, configure the following
parameters, then click “OK.”

GroupSet
Enable Check

Sender/Receiver{select "Receiver"

GroupName Enter the network variable group name, for example: thirdPLC_3LG901_receive_2L.G901.

AssociateFile

Select the associated file from Configure Network Variables for Controller No.2
(secondPLC_2L.G901_send_3LG901.nvg)

AssociateTask [The task associated with the network variable group does not support selecting the Motiontask task.

The system automatically imports the variable information from the associated file, and the imported
information does not support additions, deletions, or modifications.

(3) Double-click on No. 3 LX-LG901 to open the configuration interface. Click the “EtherCAT 10

Mapping” tab, then click on the channel corresponding to the relevant output process parameter
.|, and select “Associate IEC Variables.” Choose the network variable created above, and click
“OKH.

(4) After associating the IEC variable, the one-to-one correspondence between the network variables
of Controller No. 3 (as the receiver from Controller No. 2) - IEC variables (output process
parameters) - Safety data of No. 3 LX-LG901 (input) .

e ]

EtherCAT Slave Station Cunﬂguratiunl Process Parameler] Init Commands ~EtherCAT 10 Mapping Mnfurmatiunl
Channel Number Channel Name GroupName ‘ Channel Type ‘ Bytes Channel Address Channel Description

1 thirdPLC_3LG301_send_11LGS01 | thirdPLC_3LG901_send_11LGS01 AT_SAFETY_FSOE_15 15 %IB0 LX_LGS01 Custom_Connect TxPDO_1
2 EB_IN_S = AT_SAFETY_FSOE_43 43 %IB15 LX_LG801 Custom_Connect_1 TxPDO_2
3 E6_IN_1 J=| BOOL 0.1 %I[X58.0 Safety Project ACK
4 EB_IN_2 = BOOL 01 %IX58.1 Safety Project Mode
5 E6_IN_3 |=| USINT 1 %IB59 Safety Project State
6 OneOne_LG801_send = thirdPLC_3LG801_receive_11LGS01 AT_SAFETY_FSOE_31 3 %0B0 LX_LG801 Custom_Connect RxPDO_1
7 |_ thirdPLC_3LG901_receive_21 G901 AT_SAFETY_FSOE_83 a3 %QB31 LX_LG901 Custem_Connect_1 RxPDO_2
8 EB_OUT_1 = BOOL 01 %QX114.0 RUN
9 E6_OUT_2 |=| USINT 1 %QB115 Control

11.3.24.3 Create Network Variables for Sending from Controller No. 3

(1) In the navigation tree on the left side of AutoThink No. 3, right-click on "Network Variables" and
select "Add Network Variable Group".

(2) In the "Add Network Variable Group" dialog box, configure the following parameters and click "OK".
After adding, Controller No. 3 will have four network variable groups, two for communication with
Controller No. 1, two for communication with Controller No. 2. Please ensure you distinguish
between them.

GroupSet
Enable Check

Sender/Receiver{select "Sender"

GroupName Enter the network variable group name, for example: thirdPLC_3LG901_send_2L.G901.

Select the local .nvg file associated with the network variable group. If there is no associated file, you

AssociateFile  |can manually enter the name, and the system will automatically create it locally , for example:

thirdPLC_3LG901_send_2LG901.
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Select "Export" to export the configuration and variable list of the currently created network variable

Export/Import group to the associated file.

NetworkSet

NetworkType Currently, only UDP transmission is supported.

BroadcastAddr ([The destination IP address and port number for the UDP packet sent by the network variable sender

default to 255.255.255.255:48040. When the target subnet is known, it is recommended to change
the broadcast address to the subnet broadcast address of the specified segment (for example, when
communicating with all controllers in the 192.168.0.x subnet through the P1 network interface, input
Port 192.168.0.255 as the broadcast address).

Note: If the broadcast address is in a different subnet from the controller's IP address, you need to
configure routing information for the broadcast address in the "Network Configuration" tab under
"Tool - Assistant Tool - Controller Operation" Otherwise, the network variable group may fail to send.

TransferSet

AssociateTask |Network variable groups do not support association with Motiontask tasks.

The identifier for the network variable group must be unique and cannot duplicate the identifiers of

Identifier any existing network variable groups within the controller.
When checked, the network variable sender will send all variables within the group as a single
PackageVar package to minimize the number of packets sent and improve performance.
9 \When unchecked, the controller will generate and send a separate packet for each variable.
It is recommended to check this option.
It is recommended to check this option, which indicates that the sender provides a checksum for
TransferCheck : . ;
each packet, and the receiver only accepts packets with matching checksums.
Confirm It is recommended to check this option, which indicates that the receiver sends an acknowledgment

message to the sender for each received data packet.

CycleTransfer |When checked, the sender cyclically sends network variable data.

ChangeTransfer When checked, the sender only sends variable data when the value of the variable changes.

\When checked, the sender only sends variable data when the specified variable's value is TRUE.

EventTransfer This option only supports BOOL variables or BOOL member variables in complex data types.

(3) Double-click the sender network variable group created in the previous step to open the
configuration interface.

(4) In the editing area, right-click the mouse and select "Add Variable" to add a network variable.

(5) Select the variable type as "AT_SAFETY_FSOE". In the "Set Safety Type Length" dialog box that
appears, select the safety data output from No. 3 LX-LG901 to No. 2 LX-LG901 , which
corresponds to the input process parameter length of No. 3 LX-CU501.

(6) Modify the variable name and variable description to help identify the purpose of the network

variable.
No Wariable Name Address | Variable Description ‘ Variable Type | Initial Value ‘ Power Fail Safeguard | NetiWork Public ‘
0001 thirdPLC_3LG9%01_send_21 G901 Safety parameters output from LX-LGS01 No. 3 to unit No.2 AT_SAFETY_FSOE_43 j FALSE Not Public

(7) Right-click the network variable group and select "Synchronize Files" to ensure that the parameter
information in the software matches the parameter information in the locally saved file.

(8) Double-click No. 3 LX-LG901 to open the configuration interface, and click the "EtherCAT 10

Mapping" tab. Click the channel corresponding to the relevant input process parameterJ ,and
select "Associate IEC Variables." Choose the network variable created above and click "OK."

(9) After associating the IEC variable, the one-to-one correspondence between the network variables
of Controller No. 3 (as the sender to Controller No. 2) - IEC variables (input process parameters)
- Safety data of No. 3 LX-LG901 (output) .
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EtherCAT Slave Station Configuration I Process Parameter | Init Commands EtherCAT IO Mapping l Information ]

Channel Number Channel Name GroupName ‘ Channel Type ‘ Bytes Channel Address Channel Description
1 thirdPLC_3LGS01_send_11LGS01 thirdPLC_3LGS01_send_11LGS01 AT_SAFETY_FSOE_15 15 %IB0 LX_LG901 Custom_Connect TxPDO_1
g |_ thirdPLC_3LG801_send_2L.GS01 AT_SAFETY_FSOE_43 43 %IB15 L¥_LGS01 Custom_Connect_1 T«PDO_2
3 EE_IN_1 BOOL 0.1 %IX58.0 Safety Project ACK
4 EE_IN_2 BOOL 0.1 %581 Safety Project Mode
5 EE_IN_3 USINT 1 %IB59 Safety Project State
6 OneOne_LGS%01_send thirdPLC_3LG801_receive_11LGS01 AT_SAFETY_FSOE_31 3 % QB0 LX_LG801 Custom_Connect RxPDO_1
T secondPLC_2LGS01_send_3LGB01 thirdPLC_3LGS801_receive_2LG901 AT_SAFETY_FSOE_83 83 %QB31 LX_LG801 Custom_Connect_1 RxPDO_2
8 E6_OUT_1 BOOL 0.1 %0x114.0 RUN
9 E6_OUT 2 USINT 1 %0QB115 Control

11.3.24.4 Create a network variable group for receiving on Controller No. 2
(1) In the navigation tree on the left side of AutoThink No. 2, right-click on "Network Variables" and

select "Add Network Variable Group". In the "Add Network Variable Group" Dialog Box, configure
the following parameters and click "OK". After adding, Controller No. 2 will have four network
variable group, two for communication with Controller No. 1, two for communication with Controller
No. 3. Please ensure you distinguish between them.

GroupSet

Enable

Check

Sender/Receiver{select "Receiver"

GroupName Enter the network variable group name, for example: secondPLC_2L.G901_receive_3LG901.

AssociateFile

Select the associated file from Create Network Variables for Sending from Controller No.
3 (thirdPLC_3LG901_send_2LG901.nvg)

AssociateTask |The task associated with the network variable group does not support selecting the Motiontask task.

The system automatically imports the variable information from the associated file, and the imported
information cannot be modified, added, or deleted.

(2)

Double-click No. 2 LX-LG901 to open the configuration interface, and click the "EtherCAT 10O

Mapping" tab. Click the channel corresponding to the relevant output process parameter J ,and

select "Associate IEC Variable." Choose the receiver network variable created above and click
llOKll.

After associating the IEC variable, the one-to-one correspondence between the network variables
of Controller No. 2 (as the receiver from Controller No. 3) - IEC variables (output process
parameters) - safety data of No. 2 LX-LG901 (input) .
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]
EtherCAT Slave Station Configuration } Process F'arameter] Init Commands EtherCAT 10 Mapping 1 Information
Channel Number Channel Name: GroupName | Channel Type | Bytes Channel Address Channel Description
1 secondPLC_2LGS01_send_12LGS01 secondPLC_2LGS01_send_12LGS01 AT_SAFETY_FSOE_27 27 %IB0 LX_LG901 Custom_Connect TXPDO_1
2 secondPLC_2LG901_send_3LGI01 secondPLC_2LG901_send_3LGI01 AT_SAFETY_FSOE_83 23 %IB2T LX_LG301 Custom_Connect_1 TxPDO_2
3 ES_IN_1 BOOL 01 %LX110.0 Safety Project ACK
4 ES_IN_2 BOOL 01 %IX110.1 Safety Project Mode
5 E5_IN_3 USINT 1 %IE111 Safety Project State
[ OneTwo_LG901_send secondPLC_2L.G901_receive_12LG901 AT_SAFETY_FSOE_59 59 %QB0 LX_LG901 Custom_Connect RxPDO_1
7 L secondPLC_2LGI01_receive_3LGI01 AT_SAFETY_FSOE_43 43 %0B59 L%_LG301 Custom_Connect_1 RxPDO_2
8 EB_OUT_1 BOOL 0.1 %QX102.0 RUN
9 E6_OUT_2 USINT 1 %QB103 Control

11.4 Safety Program Writing

11.4.1 Task Configuration

The safety logic module LG901 supports only one task. The task properties are shown in the following
figure:

B Task Name
The task name can be user-defined.
B Estimated Runtime

After the safety program has passed the compilation, the software generates an estimated runtime for
the task based on the compilation results.

B Task Cycle
Users can set the task cycle according to the estimated runtime, with a setting range of 1-1,000 ms.
B Run Type

The safety tasks can be set to run periodically and at full speed. Periodic running means that the task
runs according to the set task cycle time, while full-speed running means that the controller executes
the task according to the maximum performance.

B Start-up Type

The start-up type is divided into Manual and Automatic. For manual start-up, users need to click the Run
icon in the toolbar to execute the task; And for automatic start-up, after the automatic start-up module is
powered on, the task is automatically executed.

Attention: After the full compilation and download of non security projects, security tasks will stop.
Regardless of whether the security task startup type is manual or automatic, it is necessary to enter
debugging mode and click the "Run" icon on the toolbar to run the task.

B Watchdog

Users can configure the watchdog time by setting the value to an integer multiple of the task cycle.
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Task Property
Task Name:
Tazk Cycle:

Run Type:

Priority:
Task Number:

Start Type:

Watch Dog

I

11.4.2

Watch Dog Time:

Timeout Routine:

Estimated Run Time:

10 El Milisecond {1—1000)

|Cyc|ic ﬂ F
|1

|1

|r.1anual ﬂ

B v | times of cyclez—10)

| =

Task Properties

Variable Declaration

s

Cancel

There are two types of variables in a safety program. One is a safety variable, which is colored yellow, and
the other is a non-safety variable, which is colored gray. The declaration of these two variables is shown in

the figure.
No. Variable Name Variable Description | Initial Value | Safety
0001 pl BOOL j FALSE j TRUE
ooz p2 BOOL j FALSE j TRUE
0003 p3 BOOL j FALSE j FALSE
BOOL j FALSE j

0004 pd

Declaration of Two Types of Variables

The safety properties of a variable can be selected as either a safety or non-safety variable using the drop-
down menu. The variables in a safety project do not support properties such as association with direct
address, constant, network disclosure, and power failure protection, compared to those in a non-safety
project. Local and global variables in a safety project are declared in the same way as in a non-safety

project.

11.4.3

Data Type

The secure side supports basic data types and three custom data types. Basic data types include ARRAY,
BOOL, BYTE, DATE, DINT, DT, DWORD, INT, LREAL, REAL, SINT, STRING, TIME, TOD, UDINT, UINT,
USINT, WORD, etc. Custom data types support Structure, Enumeration, and Union.
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Add Type

Data Type Name(N): ||

Type

{» Structure ¢ Enumeration

Cancel

" Union

Custom Data Types

11.4.4 Program Block

The program block on the secure side supports two languages, LD and FBD, as shown in Figure 12. Both
languages are written in the same way as the non-safety project. See Non-Safety Program Writing for

details.
Add Program Unit x
Name: || Paper Type: | A0 j
Type Language
r {
05 {« Ladder Diagram LD{Safe)
~ {
~
~
{~ Function Block Diagram FBD(Safe)
| BOOL
Return Safety: TRUE
| | Cancel
Add Program Block
11.4.5 Functional Block

The functional block supports both LD and FBD languages. Users can write customized functional blocks
as needed. In addition, the Library Manager provides safety libraries, including mathematical operations,
logical operations, and basic libraries. Let's take the SF_ADD_INT functional block as an example. For the
pin variables that are not underlined below, users can associate either safety or non-safety variables, such
as the AnalogIn1 and AnalogIn2 pins in Figure 13; And for the pin variables that are underlined below,
users can only associate safety variables, such as the ErrorCode, Error, AnalogOut, and State pins in
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Figure 13. When the safety properties of the pins are not consistent, the compilation reports an error.
Users can double-click a functional block to view its pin properties.

No. “ariable Name “ariable Description | Variable Type | Initial Value | Safety |
0001 SF_ADD_INT1 SF_ADD_INT ﬂ TRUE LI
o002 p1 INT ﬂ 0 TRUE LI
0003 p2 INT ﬂ 0 TRUE LI
poos  |v3 UINT ﬂ 0 TRUE LI
0005 | Y4 BOOL ﬂ FALSE LI TRUE LI
0006 | Y5 INT Ll 0 TRUE Ll
0007 Y6 STATE_TYPE ;l ST_UNUSED ;l TRUE Ll
Main: & TE M ALFINERE
0001

SF_ADD INTH

SF_ADD_INT

EM ENO
Analogin1  EmorCode—{ Y3
[ p2 }Analogin2 Ermor—{ Y4
AnalogQut—  ¥56
Stater— Y6
Functional Block

No. Variable Name Variable Description | Variable Type | Inttial Value | Safety
0001 |SF_ADD_INT1 SF_ADD_INT =l TRUE
0002 |pl INT =lo TRUE
0003 |p2 INT =lo TRUE
ooo4 ¥3 UINT ;I 0 TRUE
0005 |Vv4 BOOL | racse | rue
0006 |YS INT ~lo TRUE
0007 |YE STATE_TYPE =l et v mee

Main: 18 TE ML AL IR ANGETE

0001

SF_ADD_INT1

[ Main.SF ADD_INT1

Ne. |

0001

0002

0003

0004

0002]

0005

0006

0007

11.

4.6

0008

ariable Name ‘Variable Description | Variable Type | Inttial Value Safety

Analogin1 Addend 1 INT 0 FALSE
AnaloginZ Addend 2 INT 0 FALSE
ErrorCode Error code UINT o TRUE
Error An error occurred BOOL FALSE LI TRUE
AnalogOut And INT 0 TRUE
State Function block status STATE_TYPE ST_UNUSED LI TRUE
ErrAck The addition function block error is ... | BOOL FALSE j TRUE

The safe value to output if an error ... | INT 0 TRUE

Properties of Functional Block Pins

Function

The function supports both LD and FBD languages. The return value type supports BOOL, BYTE, DATE,
DINT, DT, DWORD, INT, LREAL, REAL, SINT, STRING, TIME, TOD, UDINT, UINT, USINT, WORD. And
the Return Value Safety Property can be selected to be TRUE (secure) or FALSE (non-secure).
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Add Program Unit >
Hame: || Paper Type: Al j
Type Language
~ r
0 {+ Ladder Diagram LO{Safg)
~ s
~
~

" Function Block Diagram FBD{Safe)

Return Type... | BOOL
Return Safety: TRUE - |

| | Cancel |

Function

11.5 Secure Compilation and Installation

Commissioning

11.5.1 Compile

The safety program is compiled twice. The MD5 values generated by the two compilations are strictly
consistent; Otherwise, a compilation error is reported.
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Project Info

.ats Identifier

.cfig Identifier

Information Confirmation

Project Mame:

Compile Time:

The First Compilation:

The Second Compilation:

The First Compilation:

The Second Compilation:

Safety-LX-1G301-6

2025-02-19-17:20:05

FSFEEB1C97116EF336B0EE720F35A 29C

FGFEEB 1C97116EF 336B0EE720F35A 29C

SE4D120216C 1FIEE5AB74491075343CE0
SE4D120216C 1FIEE5AB74491075343CE0

11.5.2 Download

Since the LG901 logic module is a slave station for EtherCAT on the non-secure side, the LG901 module
shall be online before the safety project is installed. For the first installation, users can install the non-safety
project first, and wait for the module to be online before installing the safety project. Before the first
installation of the new LG901 module, it is necessary to set the user password first. The password setting
shall be consistent with that on the non-secure side. It can be set with the auxiliary tool for controller
operation. Users can select the controller type as "LXS CPU", and configure the "IP Address" and the

"EtherCAT Slave Address of LG901".

Secure Compilation

476




r%«ﬂﬂ

B Controller Operation - bt

The controller connected

Control: |L>(CF'U j |F':| . . . LoginAccountSemngs| éTestConnel:tion§|

Controller information ]Controllerlock] Metwork configuration | Project upgrading | Firmware upgrading] Log reading] IP scan]

Basic Information

Account modification
Read Information

Controller Operation

The safety project supports read-only and read/write permissions. 1-12 digits in length are supported for
the username and password.

Account modification e
Current user information Mew user information
Account: | Account: |
Password: | Password: |
Confirm
Password:

The account and password support letters and numbers. Please enter a account with 1-12
length and a password with 1-12 length!

Cancel

Password Setting

When the safety project is installed, the Information Confirmation window is displayed. It shows the MD5
value of the controller to be installed and the MD5 value of the local project, which can be installed only
after users' confirmation.
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After the information is confirmed, a progress bar for the project installation is displayed.

Project Info

.ats Identifier

.cfig Identifier

Information Confirmation

Project Mame:

Compile Time:

The First Compilation:

The Second Compilation:

The First Compilation:

The Second Compilation:

Safety-LX-1G301-6

2025-02-19-17:20:58

B4CEC24934ECD 165F SD0BFFE 1AB 5653F

B4CEC24934ECD 165F 5D0EFFE 1AB 5653F

SE4D120216C 1FIEE5AB74491075343CE0
SE4D120216C 1FIEE5AB74491075343CE0

Information Confirmation Window

HENEENENENNNNNNNNNNNNNNNNENEEEn| 100%

11.5.3 Debug

In the EtherCAT 10 Mapping of the LG901 module on the non-secure side, there are 5 status words and

Complete

control words. Their feedback and control are explained below:

RUN: Start-up control for tasks in the safety project at power-on. After the LX-CU500 is powered on,
and RUN is TRUE, the safety tasks can only run normally after the tasks on the secure side are run

manually or run automatically.

Safety Project ACK: Status feedback for task start-up on the secure side. TRUE: Start; FALSE: Stop.

Safety Project Mode: Status feedback for online commissioning mode on the secure side. TRUE: Online

commissioning mode; FALSE: Offline commissioning mode.

Safety Project State: Running status feedback for tasks on the secure side. 0: Offline status; 1: Task

running; 2: Task stopped.

Control: Reserved.
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EtherCAT Slave Station Configuration | Process F'arameterl Init Commands EtherCAT 10 Mapping | Information |

Channel Number | Channel Name ‘ Grouphame | Channel Type Bytes | Channel Address Channel Description
1 ET_IN_1 J BOOL 04 {440 Safety Project ACK
2 ET_IN_2 J BOOL 01 Sald44.1 Safety Project Mode
3 E7T_IN_3 J USINT 1 %IB4S Safety Project State
4 E7_0OUT_1 J BOOL 0.1 S0K44.0 RUN
5 ET_0OUT_2 J USINT 1 %0845 Control

Safety Control Word

In a safety project, click the monitoring window in the toolbar, or press the shortcut key ALT + F8 to enter
the online state, as shown in the figure. If commissioning is required after entering the online state, it is
necessary to enter the online commissioning mode. After entering the online commissioning mode, users
can perform operations such as starting and stopping tasks, writing variables, etc.

B AutoThink - Satety-LX-LG901-6.hpts™ - [Main(PRG).Id]
4l File(F} EditE) Project(P) Insertll Tool(M Online(Q) Window(W) HelpiH)

EmBEd rPfhoeRanML) nadE|==tzzs EEEOE|T Gl Hikiro 0 & ¢+ wdS @ ST
ik N

453 Safety-LX-LG901-6(LX-CU500)

S ,%, Task Configuration No. \ Variable Name | Variable Description ‘ Variable Type | Online Value | Security
i E-[@ TASKI(Taskl) = =
[l uaiPac) oot |t itoring_Online debugging ™ 0 TRUE
45 Program Black w2 |p2 monttori ng - o TRUE
. =l Main{PRG)
{43 Function Block 0003 |Y3 UNT 0 TRUE
B3 Function
T Todb funFun 0004 |v4 BOOL FALSE TRUE
&[] FsoE Config 0005 | V5 NT 0 TRUE
B[] LX_LG801(1001:L4-LG801)
[ LX_AIB06(1002:LX-AB06) 0008 |VE STATE_TYPE ST_UNUSED  TRUE
LX_AIS07(1003:LX-AIB07)
L% DIB0S(1004 LX.DIS08) 0007  |SF_ADD_INT1 SF_ADD_INT TRUE
LX_DIB07(1005:LX-DI90T)
LX_DOS08(1008:LX-DOS0E} Main: Please add comments here.
LX_RTDS01(1007:LX-RTDS01)
: LX_TC901(1008:LX-TCI01) 0001
B3 Global Variable SF_ADD_INT1
----- B ev_sroup

E-5p Data Type

----- COMPARE_MODELIB] ¥3=0

----- COMPARE_OUT_MODE[LIB] 4=FALSE
CONTACT_TYPE[LIB] Y5-0
DIV_ROUNDINGLIB] [V6=ST_UNUSED |
INPUT_PAIR_ACTIVATED{LIB] =

STATE_TYPE[LE]
£-[E) Monttor List

lﬂ Group1

0002

Online Debug
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Chapter 12 Compilation and Installation

12.1 Compile

Before you install the project, you need to compile it, check for syntax errors, and generate a binary file
that can be executed by the controller. After compilation, a .at file is generated under the installation path
for project installation on the controller.

According to the compilation scope, two compilation modes are provided: full compilation and incremental
compilation.

B Full compilation: The whole project is compiled to generate new configuration logic information and
hardware configuration information. It is triggered only when compilation is performed for the first time,
full compilation is manually performed, or the hardware configuration is modified.

B Incremental compilation: Only the modified and new content is compiled to generate incremental
compilation information. After the first compilation, incremental compilation will be triggered by other
project modifications except for hardware configuration modification.

12.1.1 Full Compilation

12.1.1.1 Introduction

Full compilation is triggered only when compilation is performed for the first time or full compilation is
performed manually for the project. Full compilation will cause initial installation by AutoThink. Please
operate with caution.

During a full compilation, the hardware configuration information is re-generated, all variables are re-
assigned, and POUs are re-translated. New configuration logic information and hardware configuration
information will be generated. Full compilation will be triggered in the following situations:

B Compilation is performed for the first time after a project is created.

The .iec or .tmp file is incomplete or damaged during compilation.

Switching to the target configuration to perform compilation.

Compilation after switching the CPU model.

The project file of an earlier version is opened, causing the TrgVersion file to be upgraded.

The .iec or .tmp file is incomplete when the project is installed on the controller.

The Full Compilation command is executed directly.
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B Compilation after changing the hardware configuration.

The full compilation should be confirmed when it is triggered in other situations except for the first
compilation after project creation.

The deleted variables of the G and R areas are not released when variables are modified repeatedly. After
full compilation, the memory space occupied by the variables can be reduced.

12.1.1.2 Requirement

The project has been modified or configured.

12.1.1.3 Steps

Follow the steps below to perform a full compilation:
(1) In the Project menu, select the Full Compilation command.

(2) A full compilation is performed even if the Compilation command is selected for the first project
compilation.

(3) The window for confirming the full compilation will pop up when the Full Compilation command
is executed, as shown in the figure below.

Confirmation of Full Compilation x

The project will be compiled totally, and the full compilation
will cause the full downloading. Please use it carefully!
Continue, please input the verification code and click OK
button. Otherwise, please click Cancel button or close it.

Verification Code: 8163 ‘I

oK Cancel

Full Compilation Confirmation

(4) Enter the correct verification code in the pop-up window, and click OK to perform full compilation.
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12.1.2 Incremental Compilation

12.1.2.1 Introduction

After the first compilation of the project, incremental compilation will be triggered if the project
configuration information is modified.

Incremental compilation only applies to modified and new content.

Incremental compilation will be triggered in any of the following situations:

B POU modification: Add or delete POUs, and modify the logic of existing POUs.

B Variable modification: Add or delete variable definitions, and modify existing variable definitions.
B Task property modification: Add called POUs, and change task property values.

The following table lists related files after a successful compilation:

File s
Extension Example Description Format
.hpf Project01.hpf [Controller algorithm project file ]Ic?llgary
. File containing the information about compilation and installation after Binary
tmp Project01.tmp|. o "
incremental compilation file
.iec Project01.iec |IEC operation logic file ]Ic?llgary
at Project01.at File cpntgmmg the logical configuration information generated after Blnary
compilation file
sim Project01.sim File containing Fhe qu|cal gonﬂguratlon information generated after Blnary
compilation during simulation file
12.1.2.2 Requirement

The project has been modified or configured.

12.1.2.3 Steps

Follow the steps below to perform an incremental compilation:

In the Project menu, select the Compile command.

12.1.2.4 Result

"ADD_COMPILE" displayed in the Syntax Check window indicates that the compilation is completed.
Compilation errors and warnings are also reported.
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12.1.3 Compilation Result

After the compilation is completed, the results will be displayed in the information window below
AutoThink. The result can be:

B The compilation reports no error, as shown in (a) in the figure below, which indicates that the project
has no issue.

B Errors or warnings are reported during the compilation, as shown in (b) in the figure below. This
indicates that the project has some issues. Error information is displayed in red. You can double-click
the error to locate the error and make modifications.

Compile finished: test3 1.18popen - 0 errors, 0 warnings

\ Syntax Check /< Communication Infermation >\ Search Information /

(a)

Compile finished: test3 1.18popen - 0 errors, 0 warnings

\ Syntax Check /< Communication Information >\ Search Information /

(b)

Compilation Result

12.1.4 Compilation Error Check

12.1.4.1 Introduction

On the Syntax Check tab of the information output window, you can check whether the compilation is
successful and whether any compilation error is reported. If errors are reported, you can make
modifications and compile again.

12.1.4.2 Requirement

Compilation has been performed.
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12.1.4.3 Steps

Follow the steps below to check for compilation errors:

(1) On the Syntax Check tab, double-click the error information line. The cursor will then
automatically locate the error in the program, and the corresponding element will be selected.

(2) Fix the error.

(3) Compile again.

12.2 Set Communication

12.2.1 Introduction

Before installation, communication between the local computer and the controller should be established.
You need to set the communication parameters for the local computer and controller, respectively.

12.2.2 Requirement

The communication cable between the local computer and controller is connected properly.

12.2.3 Steps

Follow the steps below to set the controller communication parameters:

(1) In the Online menu bar, select Communication Settings to open the Communication Settings
dialog box.
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Communication Settings X

TCP/IP

MNetwork Parameters

IP- \192 168 0 250

0 1200

(2) Enter the IP address of the controller in the IP input box.

The default IP addresses of the two controller interfaces are 192.168.0.250 and 192.168.1.250,
respectively.

Retain the default values of other parameters.

(3) Click OK to complete the controller communication parameter settings.

12.3 Download

12.3.1 Project Comparison before Download

12.3.1.1 Introduction

Before project download, AutoThink will read the user project in the controller, compare it with the currently
opened user project, and list the POU and variable differences. Users can learn the modifications of the
installed project, which ensures that the correct project is installed.

Project comparison involves comparisons of user programs, variables, and data types and can list the
data differences between projects. Currently, only POUs using the ST and LD languages support detailed
comparison.

Difference data is displayed as Project Management Tree nodes. The tree nodes with differences are
displayed in four different colors with the following meanings:

B Datain red: Indicates that the data in the same POU or variable group is different in the two projects.

B Datain green: Indicates that the data only exists in one of the two projects, and the data node does not
exist in the other project.
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B Datain purple: For SFC POUs only. Indicate that the subprograms under the same SFC program are
different in the two projects, as shown in figure (a) below.

B Datain blue: For SFC POUs only. Indicate that the SFC programs in the two projects are different, and
the subprograms under the SFC programs are also different, as shown in figure (b) below.

| Current project

| Target project

g oo |
B33 Program Block

32 bgfE (PRG)

------ b efr (FRG)

------ A Main (FRG)

------ A MotionMain (FRG)

B3 sfe (PRG)

I nht (ACTIOR)

i VCATIONL (ACTION) i

- & PRG

i YCTIONZ (ACTION)

1% £ (ACTION)

<52 Program Block
- i2 beff (FRG)
------ b efr (PRG)
------ Al Main (FRG)
------ A MotiorMain (FEGI
B3 sfe (PRG)
1 nht (ACTION)
[ YCATION1 (ACTIOH)
Ik FRG
16 VCTIONZ CACTION)
b wE (ACTION

(a)
Project compare - Infomation compare
| Current project | Target project
EI----@}‘ ceshi El---{é} ceshil
=8 Program Block - Program Block
H-- 4l tes(PRG) - tes(PRG)
...... (& Function Block --{'gy Function Block
...... (8 Function - Function
=8 Global Variable =3 Global Variable
...... @ AxisParaGroup @ AxisParaGroup
...... @ GV_Group @ GV_Group
...... [2) TaskDiagGroup -2 TaskDiagGroup
------ 5 Data Type - Data Type
(b)
Compare Project
12.3.1.1.1 Requirement

B Compare Projects before download should be checked in the [Project] - Options dialog box.

B The user project in the current controller has been downloaded before.

12.3.1.1.2 Steps

(1) Click Install on the toolbar to pop up the Project Comparison dialog box.
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AutoThink

'@ Do project compare before download?

=(Y) &(N)

(2) Click Yes to pop up the controller login dialog box.

(3) Enter the controller account and password to log in to the controller. At this time, the user project
file will be uploaded to the controller. After the information output window displays User project
upload completed, the project account dialog box appears.

(4) Enter the project account and password to pop up the project comparison dialog box.

Project compare - Object Selections - O >
| Current project | Target project
= [F403 ceshi = [0} ceshit
El- [ Program Block El- ]2 Program Block

4l dgrof(PRG) [l Main(PRG)
4 Main(PRG) [ MotionMain(PRG)
----- [ MotionMain(PRG)
[} rgetb(FRG)
P SFC(PRG)
¥ SFC1(PRG) [ 4k tes(PRG)
1 have(ACTION)

----- ST(PRG) [#158) Function
[ tduw(PRG) 2 [VIE Global Variable
..... [ tedr(PRG) -] [2) AxisParaGroup

GV_Group
Lﬂ Function Block % TaskDiagGroup
- ]S Functon e [¥]=» Data Type
£l [W]E) Global Variable
------ W[ AxisParaGroup
2 ev_croup
@ TaskDiagGroup
=7 Data Type

(@ Compare data with the same name Compare | Cancel |

(5) Check the project nodes that need to be compared. Click Compare. The difference nodes of the
two projects and the comparison result are displayed.
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Project compare - Infomation compare - O X
Current project Target project
(=435 ceshi [543 ceshit
E@ Program Block Elfai Program Block
...... Ik dgraf(PRG) -
------ d Main(PRG) o]+ Main(PRG)
4 MotionMain(PRG}y e I MotionMain(PRG)
Al rgets(PRE) -
B9 SFCIPRE) - @ SFC(PRG)
@ “ariable
P PRG
B § SFC1(FRS)
@ “ariable
P PRG
4k have(ACTION)
£ ST(PRG)
B tduw(PRG)
...... dk tedr(PRG)
-4l tes(PRG}) -l tes(PRG)
------ @ Function Block @ Function Block
Function @ Function
Global Variable E Global Variable
------ @ AxisParaGroup @ AxizParaGroup
...... @ GV_Group @ GV_Group
------ @ TaskDiagGroup @ TaskDiagGroup
...... Data Type Data Type
Compare result: different Legend: [Same Different  [Only one side  |Only child different |S—: f and child
(@ Compare data with the same name Return | ’W Cancel

(6) Check the different nodes. Click Detailed Comparison to list the detailed differences.
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Project compare - Detailed compare - O X
Current project-—-SFC(Variable) Target project-—-SFC(Variable)

MNo. |Varia... | Addr... | Variable...| Varia... | Initial...| Pow... |SC | No. | Varia... | Addr... | Variable...| Varia... | Initial...| Pow... |SC
00...|p1 BOOL FALSE FALSE FA | 00..|p1 BOOL FALSE FALSE FA&
00...|p2 BOOL FALSE FALSE FA |00... p2 BOOL FALSE FALSE FA&

PS5 BOOL FALSE FALSE FA

po6 BOOL FALSE FALSE FA

p7 BOOL FALSE FALSE FA

FALSE

Legend: Pifferent  [Only left [Only right side Return | Cancel I

(7) After you confirm that no project error exists, close the project comparison dialog box and
continue the download.

AutoThink

@ Project compare finished, whether download?

=(Y) &(N)

12.3.2 Full Download

Introduction

Full download refers to initial download, which installs all configuration logic information and hardware
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configuration information to the controller. During the download, the corresponding controller stops
calculation and output. Initial download is triggered in any of the following situations:

B The project is installed for the first time.

B The current project is inconsistent with the project in the controller, or the project versions are not
successive.

B Afull compilation is performed.

12.3.2.1 Requirement

The project has been compiled successfully.

12.3.2.2 Steps
(1) In the menu bar, choose [Online] - [Download] to pop up the Log in to Controller dialog box.
Login Control x
Account: ‘ userl
Password: ‘***

[v Remember Accoun

0K | Cancel

If Compare Projects before Download is checked in Project Options, the project comparison dialog
box will appear. For details, see Project Comparison before Download.

If Auto Download User Project after Download is not checked in Project Options, the confirmation
window of deleting user project files in the controller will appear after you click Install.

(2) Enter the controller account information and click OK to pop up the Initial Download Confirmation
dialog box.
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Full downloading is confirmed >

Local project is not continous with project version in
controller, and full downloading will be implemented. Please
be carefull

Continue, please input the verification code and click OK
button. Otherwise, please click Cancel button or close it.

Verification Code: 8674 |86?4

oK Cancel |

(3) Enter the correct verification code and click OK. An download prompt will appear, as shown in
the figure below.

AutoThink

"% Whether to download the project to the controller through
. Ethernet IP "192.168.0.250°7

=(Y) &(N)

(4) Click Yes to start the download, as shown in the figure below.

Download Project

Complete

If Auto Download User Project after Download is checked in Project Options, a prompt for
downloading the user project will appear after the download, as shown in the figure below.

AutoThink

'e Do you want to download the user project?

=(Y) &(N)

(5) Click Yes to back up the .hpf project source file to the controller. You can choose Online > Upload
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User Project in the menu bar to read the project source file if needed.

12.3.3 Incremental Download

12.3.3.1 Introduction

Incremental download is performed when the project is compiled and installed again after it is modified.
During incremental download, tasks and algorithm operation are stopped, and the instruction cache is
cleared. Variable addresses and values in the controller are not affected, and the axis parameter
information of the algorithm module remains unchanged. Incremental initialization is performed on new
variables.

12.3.3.2 Requirement

The project has been compiled successfully.

12.3.3.3 Steps

(1) Click Install to pop up the Log in to Controller dialog box.

Login Control x

Account: ‘ userl

Password: ‘***

[v Remember Accoun

0K | Cancel

If Compare Projects before Download is checked in Project Options, the project comparison dialog
box will appear. For details, see Project Comparison before Download.

If Auto Download User Project after Download is not checked in Project Options, the confirmation
window of deleting user project files in the controller will appear after you click Install.

(2) Enter the controller account and password and click OK.

If new global variables are added, new variables are defined in PRG POUs, or the original variable
types of such POUs are modified, the New Variables to Be Initialized dialog box will appear, as
shown in the figure below.
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New Variable to be Initialized X

The following variables will be initialized after the online downloading:

No. Name Variable Description Type Initial value 0K
0001 |GV GROUP.g1 BOOL FALSE

Cancel
0002 |GV GROUP.g2 BOOL FALSE
0003 |GV GROUP.g3 BOOL FALSE

(3) Click OK. After new variables are initialized, the download prompt will appear, as shown in the
figure below.

AutoThink

Whether to download the project to the controller through
Ethernet IP "192.168.0.250°7

=M &(N)

(4) Click Yes to start the download. After the project download is completed, a prompt for
downloading the user project will appear, as shown in the figure below.

AutoThink

@ Do you want to download the user project?

=(Y) &(N)

(5) Click Yes to back up the .hpf project source file to the controller.
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You can choose [Online] - [Upload User Projec[t in the menu bar to read the project source file if
needed.

If the project is not modified after the last download, a prompt will appear after you click Install, as
shown in the figure below.

AutoThink X

! The project has been downloaded. Please cancel!

e

(6) Click OK to exit the download. A prompt message will be displayed in the Communication
Information window.

After the download is completed, you can carry out online debugging to observe data changes.

12.3.4 Download/Upload User Project

12.3.4.1 Introduction

User project download will download the file (*.hpf) of the project opened in the controller from the
computer of the current operator station to the CPU module with the corresponding station number for
backup.

User project upload will upload the backed-up file (*.hpf) of the project opened in the controller from the
CPU module to the specified path of the computer where the current operator station is located.

The two operations aim to copy the file (*.hpf) of the installed project to the corresponding CPU module for
backup. When the file stored locally is lost or the file version consistency is uncertain, the consistency and
accuracy of project files stored in a local path and the CPU module can be guaranteed.

12.3.4.2 Requirement

The project needs to be saved and compiled before it is downloaded.

12.3.4.3 Steps

Follow the steps below to download or upload a user project:

(1) Choose [Online] - [Download User Project/Upload User Project] in the menu to pop up the

494



r%ai'le-}

corresponding dialog box.

12.3.5 Download User File

12.3.5.1 Introduction

Used to back up the user files to the controller SD card.

12.3.5.2 Requirement

B AutoThink is offline.

B Before you download the files, insert the SD card into the SD card slot of the controller.

12.3.5.3 Steps

Follow the steps below to download user files:
(1) Choose [Tool] - [Download User Files] in the menu to pop up the Log in to Controller dialog box.

The account information is set in Auxiliary [Tool] > [Controller Operation].

Login Control x

Account: ‘ userl

Password: ‘***

[v Remember Accoun

0K | Cancel

(2) Enter the controller account information and click OK to pop up the Download File dialog box.
The path is the SD card by default.

495



r%aﬂe-}

File Transfer >

Path |sd ~]|

File |C:\Users'uLenovohDesI{top\ﬁ El

OK Cancel

(3) Click theJ button, select the files to be downloaded, and click OK.

The file names cannot contain Chinese characters. Otherwise, the files cannot be downloaded.

Start downloading.

12.3.6 Upload User File

12.3.6.1 Introduction

Upload the user files downloaded to the controller previously to a local path.

12.3.6.2 Requirement

B AutoThink is offline.

B Make sure the SD card is inserted into the controller and contains the files to be uploaded.

12.3.6.3 Steps

Follow the steps below to upload user files:

(1) Choose [Tool] - [Upload User File] in the menu to pop up the Log in to Controller dialog box.

Login Control x

Account: ‘ userl

Password: ‘***

[v Remember Accoun

0K | Cancel

(2) Enter the controller account information and click OK to pop up the Read User File dialog box.
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Read User File -
Checked File Name Full File Path
v boot.bin /media/sd/bootbin
2 crext :fnmdiafsdfcrc.txt
2 hy_gz.conf fmedia/sd/hy_gz.conf
P e radinfedfice
2 linux_rts.elf /media/sd/linux_rts.elf

f Selectall  Selectnone Refresh File |

Save Path: IC:‘.UsersvemDesktnm

Fead | Cancel |

(3) Click Refresh File to display all files that can be uploaded.

Make sure that the file names contain no Chinese characters. Otherwise, the files cannot be
displayed properly after being uploaded.

(4) Select the files to be uploaded and the file upload path.
You can click the "..." button to select the path but not input the path manually.
o  Select All: Select all files.
o Deselect All: Deselect all files.

(5) Click Read to start uploading.
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Chapter 13 Debug and Run

13.1 Run

13.1.1 Introduction

The run instruction is used to start online or monitored task programs. After the software selects the run
instruction, the PLC starts executing task programs, and the user can check the execution status of each
task program and each program segment.

13.1.2 Requirement

The AT software is already in monitoring or simulation state.

13.1.3 Steps

Follow the steps below to run the task program:

B Menu bar: Choose [Online] - [Run].
B Toolbar: [ |;

B Shortcut key: F5.

13.1.4 Result

The task program changes from the stopped state to the running state, and the program segments are
executed. The RUN indicator of the PLC starts flashing.
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@ AutoThink - test3 1.18popen.hpf - [Main(PRG).Id]
4 File(F) Edit(E) Project(P) Insert(l) Tool(T) Online(0) Window(W) Help(H)

EmEEd 0o GANAE ) nBAD =G AEEOE|® Gl 0

=453 test3 1.16popen
B4, Task Configuratio
B s m,
- { Main(PR
E"fa Program Block \
o peedll Main(PRG)
i ool MotionMain(PRG)

el

Mo. Variable Name | Address | \ariable Descrip
0001 pi
0002 'pz
0003 p3

-y Function Block

. .:a Function Sto p
EIED Hardware Configuration <
| =[] uecusonecusony

----- -] EtherNet1{ETHERNET)
Ethertlet2(ETHERNET)
----- COmM_1{Com}
EE EtherCAT Master
P[4 e Leso1rotxLeant)
L[ LX_ABOT00Z-LX-AB07)
LX_RTD901(1003:LX-RTDI01)
L¥_DO906(1004:LX-DOS0E)
LX_TC901({1005:LX-TC01)
| e [ LX_AIBO8(1006:LX-AKDE)
=3 Giobal Variable
| |3 AxisParaGroup
L-[B ev_Group
i [2) Table
. “[2) TaskDiagGroup
=[5 Data Type

Wain: Please add comments here...

0001

p1=FALSE  p2=FALSE pa=FALSE
— ——iHt O—

p3=FALSE

0002

13.1.5 Reference Message

If Startup Type in Task Properties is set to Auto, the task program will run automatically after compilation
and download. You do not need to click Run.
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|Mdrvss]

Variable Description

Variable Type

%
143} test3 1.18popen ~ g
(=22 Task Configuration Mo ariable Mame
T AR 0001 [p1
£ Program Block
il Main(PRE) s
ik MotionMain(PRG) 0003 p3

BOOL
BOOL
BOOL

g Function Block H
&8 Function ng
= |_-H Hardware Configuration <
£ Lx-cuseox-cuson)

- [ EtherNet1 (ETHERNET) Task Property
i~ [43 EtherNet2(ETHERNET)
[~ i3 oMo Task Name: ITr.\sm
B[] EtherCAT Master
i [ LX_LGS01(1001:LX-LGI01) Task Cycle: P E Wilkse 12000}
[ LXCABOT(1002:L-A807) | cond
- [ LX_RTDS01(1003:LX-RTDS01) Run Type: I—_Ic?”’" - )
-~ [1] LX_DOS08(1004:L:-D0505) Type [# Enable advanced task configuration
b LX_TC801(1005:LX-TCI01)
L4 LX_ABOS(1006:LX-A1808) Friority. Iz
E1-E3 Global Variable
-2 AxisaraGroup Task Number: 2
- @ GV_Group
2 Tabie Start Type: Auto

i--[2) TaskDiagGroup

OK

Cancel

I,

-5 Data Type
\--“7% ANES_GROUP_REFILE]

13.2 Stop

13.2.1 Introduction

The stop instruction is used to stop monitored or simulated task programs. After the software selects the

stop instruction, the PLC stops executing task programs.

13.2.2 Requirement

B AutoThink is already in monitoring or simulation state.

B The task program is running.

13.2.3 Steps

Follow the steps below to stop a task program:

Menu bar: Choose Online > Stop.

Toolbar: ;

Shortcut keys: Shift + F8.

13.2.4 Result

The task program changes from the running state to the stopped state, and program segment execution

stops. The RUN indicator of the PLC is always on.
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5 AutoThink - test3 1.1 8popen.hpf - [Main(PRG).Id]
Sl File(F) Edit(E) Project(P) Insert(l) Tool(T) Online(0) Window(W) Help(H)
EwEEeE LR v RAQNEE PN IBRD|(= === R G@| = G4 4t b

x
= {‘é} testd 1.18popen ~ _

45 Task Configuration No. Variable Name ‘ Address ‘ Variable Description
.= :_L TASK1(Task2}(Stopped)
‘]l Main(PRG 0001 p1

B Program Block
-4} Main(PRG)
{Jl> MotionMain{PRG) 0003 |p3

gy Function Block .

28 Funciion Runni
= Lﬂ Hardware Configuration <
B[ uecusooix-cuseo)

Hj EtherNet1(ETHERNET) Main: Please add comments here..

0002 p2

EtherNet2(ETHERNET)

| COM_1(COM) 0001

B ﬁ EtherCAT Master

o[ LX_LG01(1001:LX-LG901) P1=FALSE  p2=FALSE p3=FALSE

| LX_ABOT(1002:LX-A1907) : | | {

| LX_RTD901(1003:LX-RTDS01) )

| LX_DO906(1004:LX-DO306) p3=FALSE
- [ LX_TC901 (1005:L¢:TC901)

| o [ LX_AIB08(1006:LX-AI206)

=3 Global Variable

[ AxisParaGroup

-[2] GV_Group

+[Z) Table

+[2) TaskDiagGroup

E_;p Data Type

13.3 Write

000z

13.3.1 Introduction

The write command is used to write variables to be debugged. To write a variable, you can double-click
the variable in the program segment or the variable table at the top of the program and then click Write in
the Debug Variable dialog box.

13.3.2 Requirement

The AT software is already in monitoring or simulation state.

The task program is running.

13.3.3 Steps

Follow the steps below to write a variable:
(1) Double-click the variable to be written to pop up the Debug Variable dialog box.

(2) Enter the value in the New Value field, and click Write to change the variable value.
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Debug Variables >
Current Variable: MAIN.p1 Write
Current Value: ‘FALSE Force
Input Value: |TRUE ﬂ

Debug
[~ Readback

Cancel

13.34 Result

After the writing is completed, the monitored variable value is changed, and the relevant program logic is
executed based on the new value.

MOVE
EM EMO

Bz ouT [{53=20

13.3.5 Reference Message

The variable value can be a binary or hexadecimal number. Value format:

B Value type#number system#value. Example: BYTE#2#1010. Indicates that the value written to the
variable is the binary number 10.

B Number system#value. Example: 16#A. Indicates that the value written to the variable is the
hexadecimal number 10.

° ®Note:

e For BOOL variables, the values can only be TRUE or FALSE.

e For enumeration variables, the values can only be the enumeration values when the variables are

defined.
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13.4 Force

13.4.1 Introduction

Used to assign values to variables during debugging. After each loop ends, the forced variables are
written with the forced values until they are released.

13.4.2 Requirement

AutoThink is already in monitoring or simulation state.

The task program is running.

13.4.3 Steps

Follow the steps below to force a variable:
(1) Double-click the variable to be forced to pop up the Debug Variables dialog box.

(2) Enter the value in the New Value field, and click Force to change the variable value.

Debug Variables %
Current Variable: MAIN p1 Write
FA| SE Force
Current Value: |75
nput Value: | TRUE ~|
Debug
[ Readback
Cancel

1344 Result

After the operation is completed, the new value of the monitored variable is in red, and the relevant
program logic is executed based on the new value.
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13.4.5 Reference Message

al=FALSE T

c1=FALSE
{3

c1=FALSE

P
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aZ:FALSJE . TR
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CTu

cu

b2=FALSE Reset

c2=0
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02
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Reset Ccv
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? AutoThink - test3 1.18popen.hpf - [Main(PRG).Id]
[ File(F) Edit(E) Project(P) Insert(l) Tool(T) Online(®) Window(W) Help(H)

] &g ! Download(D)
x Download User Project
- {§} test3 1.18popen ~ R
5.2, Task Configuration No. Upload User Project \ariable Description Variable Type Online Value
E- & TASK1(Task2)(Running} . .
L dll Main(PRG) 0001 Exit Monitor(Q) Ctrl+F8 BOOL TRUE
n . .
E3-Eg) Program E““E"‘ 0002 Simulation(U) BOOL FALSE
- Main(PRG)
“[ MotionMain(PRG) 0003 Debug Mode BOOL TRUE
[y Function Block
{8 Function Step Over F10
=5 D] Hardware Configuration < Set Debug Task
E-[ Lx-cusooqx-cusooy i i
- 1] Emeriett ETHERNET) Vain Breakpoint Window
i3 EtherNel2(ETHERNET) Step Out Ctrl+Shift+F8
| COM_1{COM) 0001]
B-[5] EtherCAT Master Step In Crl+F11
-G LX_LGB01(1001:LX-LGI01) Breakpoint Run Ctrl+F5
LX_AIBO7(1002:LX-AIS07)
LX_RTD901(1003:LX-RTDI0 ) Run to Cursor
LX_DO906(1004:LX-DOS0E) Show Current Statement
LX_TC901(1005.LX-TCI01)
- [ LX_AB06(1006:L-A1906) W_: Run(R) F5
=+ [E3 Global variable .
) AxisParaGroup Stop(S) Shift+F8
-2 av_Broup Reset(H)
(2] Table
: % TaskDiagGroup Cold Reset(T)
-5 Data Type Warm Reset(W)
1% AXES_GROUP_REFILIB] K di is inf
¢ DPSlaveStdDiagStruciTypelLIB] Reset task diagnosis info
1§ EIP_identity_Data[LIB] Clear Controller(C)
- Wil EmAxisType[LIB]
il EmCmdTypelLIB] Write Ctrl+F7
.- |jij GEN_MODEILIB]
12 IpinfolLIB] Force F7
llig LxCycleComBytesNum_e[LIB] Release All Shift+F7
~“1g LXModbusComBuf_t[LIB] . . .
H
1% LXSeriaComBuf_{LE] Force Variable List(L) Ctrl+Shift+F7
g 1C_AXIS_STATE[LIE] 0
- i MC_BUFFER_MODE[LIE] Write Storage Card
|l MC_CAMIN_STARTMODE[LIE] Clear Storage Card
g 1C_CIRC_MODE[LIE]
- i MC_CIRC_PATHCHOICE[LIE] Set Communication(P)...
- \iij MC_COORD_SYSTEM[LIE]
s 1/C_DRECTIONLE) Set Controller IP
- il MC_SOURCELIE] Controller Calibration Time
- iij MC_TRANSITION_MODE[LIS] .
¢ MC_TRIGGER_REFILIB] = NTP Settings
e SFCActionStructType[LIB] Upload SOE File
~“1g SFCStepStructType[LIB]

Force multiple variables: After you modify the variable value and click To Be Debugged in the Debug
Variable dialog box, the dialog box is closed, and the variable value is displayed as[lm. The

value on the left is the current value, and the value on the right is the new value. If you perform the above
operations on multiple variables, they will all be in the To Be Debugged state. At this time, you can choose
Online > Force in the menu bar to assign the new values to selected variables.

13.5 Forced Variable Table

13.5.1 Introduction

Values can be forcibly assigned to multiple variables when the software is online or in the simulation state.
The assigned value will be removed only after the variable is released.

13.5.2 Requirement

AutoThink is already in monitoring or simulation state.

The task program is running.
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13.5.3 Steps

Follow the steps below to operate on the list:

(1) Menu bar: Choose [Online] - [Force Variable Table] to view the variables that have been forced.

>

Force variable list

No. |Name Data Type Force Value

1 MAIN.p2 BOOL TRUE

2 MAIN.Var1 BOOL TRUE
MAIN.VARin2 0

Release Release All Close |

(2) Select the variables to be released in the forced variable list, and click Release. You can also
click Release All directly to release all forced variables.
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Force variable list

No. |Name Data Type Force Value

1 MAIN.p2 BOOL TRUE

2 MAIN.Var1 BOOL TRUE
MAIN.VARin2 0

13.54 Result

After a force variable is released, it is removed from the forced variable list. If Release All is clicked, all
variables are removed from the forced variable table.

13.5.5 Reference Message

The Forced Variable List window lists all forced variables. You can release multiple variables in this
window at a time. If you select variables to be released and click Release, only the selected variables are
released. If you click Release All, all forced variables displayed in the list will be released. Released
variables are removed from the list.
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13.6 Release All

13.6.1 Introduction

Used to release all forced variables in the project.

13.6.2 Requirement

AutoThink is already in monitoring or simulation state.

The task program is running and contains forced variables.

13.6.3 Steps

Follow the steps below to release all forced variables:

(1) Menu bar: Choose [Online] - [Release All] or use the shortcut key Shift + F7.

13.6.4 Result

All forced variables in the program will be released.

13.7 Debug with Breakpoints

13.7.1 Enable Debug with Breakpoints

13.7.1.1 Introduction

Debugging with breakpoints is enabled by default and does not need to be set. If the debugging mode is
disabled for the current project, enable debugging with breakpoints before debugging. After it is enabled,
you can set breakpoints in POUs and perform debugging with the breakpoints. Currently, only breakpoints
in ST and LD POUs are supported for debugging.

13.7.1.2 Requirement

AutoThink is offline.
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13.71.3 Steps

Follow the steps below to enable debugging with breakpoints:
(1) Choose [Online] - [Debug Mode] in the menu bar.

(2) Compile and install the project again, and choose Online > Breakpoint in the menu bar.

13.7.2 Set Debug Task

13.7.2.1 Introduction

Before debug, you need to select a debugging task. Currently, only a single task is supported. TASK1 is
the debugging task by default.

13.7.2.2 Requirement
AutoThink is in the monitoring state.

13.7.2.3 Steps

Follow the steps below to set a debugging task:

(1) Choose [Online] - [Set Debug] Task in the menu bar to pop up the Set Debugging Task dialog
box.

(2) Click Set Debugging Task, and select the task from the drop-down task list.
(3) Click OK.

13.7.24 Result

Breakpoints of LD POUs are in an orange box.

13.7.3 Set Breakpoint

13.7.3.1 Introduction

Set breakpoints for the POU program to be debugged, regardless of the program online status.
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13.7.3.2 Requirement

The POU program can be either online or offline.

13.7.3.3 Steps

Follow the steps below to set a breakpoint:

(1) Choose [Online] - [Breakpoint window] in the menu bar to open the Breakpoint dialog box. POU:
The drop-down list will display all ST and LD POUs. Location: The drop-down list will display all
allowed breakpoint locations in the selected POU. For ST POUs, the locations are line numbers.
For LD POUs, the locations are block components, output pins, and coils.

reakpoin
Breakpoint X
POU: | Main | Close
Location: INetworkl,pB LI
B Metworkl,p3
Breakpoint [y otvork2, MOVE
MNetwork2 VARIn2 Add
Main, Network1,p3 Deletz
Clear All
Goto
Enable
Disable
Enable All
Disable All

(2) After you select the POU and location, click Add to add a breakpoint. You can set the enabling
status of breakpoints using the corresponding buttons.
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Breakpoint >
POU: [main | Close |
Location: | Network2,MOVE |
Breakpoint

Add

Delete

Clear All

Goto

Enable

Disable
Enable Al
Disable All

13.7.3.4 Result

In an ST POU, lines with enabled breakpoints have a red solid circle, and lines with disabled breakpoints
have a red hollow circle, as shown in the figure below.

No. ariable Name‘ Address “ariable Description Variable Type Online Value Power Fail Safeguard
o001 |pd WORD 3064 FALSE
0002 |p2 WORD 2 FALSE
1© pi=pl+, pl=3084 :
enabled. +— 2 pd:=p1*p2; pd =50 p1=3064
breakpoints 3 @ [/IF p4<50 THEN p4 =50
4 pl=pd+2; p3 =50 p4 =50
5 ELSIF p4=50 THEN p4 =50
6 p4.=50; pd =50
T END_IF
. 8@ p9=pl=pT; WAL SE| p8 = 44056
disabled o L6 s—ps+100 p8 = 44056
breakpoints 10 | p7-=p7-50: p7 = 43758
11 p10:=p11+p12; pl0=0 pi1=0
1270 p14:=MAX(p13. p15%: o14 =0 , p13=0

In an LD POU, enabled breakpoints are in a red box, and disabled breakpoints are in a purple box, as
shown in the figure below.
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@

4k File(F) Edit(E) Projec

test3 1.18popen
&2, Task Configuration
Bl TASKA(T:

t(P) Insert(l) Tool(T) Online(©) Window(W) Help(H)
& P

& @ = (= 5= ¢z 4=

* EEEe@

Variable Name Variable Description Variable Type Oniine Value: Powrer Fai Safeguard

‘ Address, NetWork Public

Sl Main(PRG)
(8 Program Block
4 Main(PRG)
4 MotionMain(PRG)
(& Function Block
) Function
- [{] Hardware Configuration
=@

E

[ Global Variable
B AxisParaGroup
B ev_croup
B Tave
[E) TaskDiagGroup
5 Data Type

GOM_1(COM)
EtherCAT Master

§ EP_Identity_DataLIB]
EmAXiSType(LIE]
EmCmdTypelLB]
GEN_MODE[LIE]

$ Ipinfo[LIB]

HC_AXIS_STATE[LIE]

:

13.7.3.5

MC_CIRC_MODE[LE]

LX-CUS00(LX-CUS00)
EtherNet1 (ETHERNET)
EtherNet2(ETHERNET)

LX_LG301(1001:1-LGS01)
LX_AB07(1002.LX-A1807)
LX_RTD901(1003.LCRTDS01)
LX_DO905(1004:1%-D0S06)
LX_TCO01(1005:1X-TC901)
LX_AIS06(1006:LX-AI906)

$ AXES_GROUP_REFILIB]
$ DPSlaveStdDiagStructType(LIE]

g LxcycleComByteshum_elLIE]
& LXMedbusComBuf_t[LIB]
$ LXSerialComBut_t[LIB]

HC_BUFFER_MODE[LIB]
HC_CAMIN_STARTMODE[LIS]

BOOL FALSE FALSE Not Public

BOOL FALSE FALSE Not Public

BOOL TRUE FALSE Not Public:

INT 0 FALSE Not Public:

Main.

G357 Breakpoint X

Close
= |

Delete

p1=FALSE
I
r
p3=FALSE

PR=FALSE
I EN
[VARin2=0_[}—IN

p2=FALSE 3=FALSE

POU: [Main

Location: [networkt,p3

L] 4]

002 Breakpoint

HOVE
ENO
oUT—{

Main,Network1.p3

VARINZ=0 |

Clear All

0003

Goto

Enable

Enable All

Disable All

Reference message

You can add breakpoints, delete breakpoints, set breakpoint enabling status, and perform other operations
in the Breakpoint dialog box. A maximum of 1,024 breakpoints can be set in a project.

If the project is offline and modified with the Breakpoint dialog box open, no operation can be performed in
the dialog box. You need to recompile the project before you can set breakpoints.

Button Description
Add a breakpoint.
When an ST POU is online and monitored, you can click the line number of a certain statement line to
Add add a breakpoint to this line.
When an LD POU is online and monitored, you can right-click a block component, output pin, or coil
and choose Debug > Set or Clear Breakpoint to add a breakpoint.
Select a breakpoint and click this button to delete it from the Breakpoint dialog box.
When an ST POU is online and monitored, you can click the line number of the statement line with a
breakpoint to delete the breakpoint. The breakpoint is deleted from the Breakpoint dialog box at the
Delete same time.
\When an LD POU is online and monitored, you can right-click a block component, output pin, or coil
and choose Debug > Set or Clear Breakpoint to delete the breakpoint. The breakpoint is deleted from
the Breakpoint dialog box at the same time.
Go To Select a breakpoint and click Go To to jump to the breakpoint position and select the corresponding
statement line or element.
Enable: Select a disabled breakpoint and click Enable to enable the breakpoint. Newly created
Enable/Disablel breakpoints are enabled by default.
Disable: Select an enabled breakpoint and click Disable to disable the breakpoint. Disabled
breakpoints will be skipped during running with breakpoints.
Clear All Click Clear All to delete all breakpoints in the Breakpoint dialog box.
Enable All Enable all added breakpoints.
Disable All Disable all added breakpoints.
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13.7.4 Step Over

13.7.4 .1 Introduction

This command is used for stepping of an online program. In an ST program, single-step execution uses
statements as steps to execute the program. In an LD program, single-step execution uses elements with
breakpoints as steps to execute the program.

For ordinary statement lines (not functions, functional blocks, or other called ST programs), single-step
execution has the same effect as the "jump into" command.

For called functions, functional blocks, and ST/LD POUs, the POU will be executed as a complete step if
no breakpoint is set in the POU or the set breakpoints are not enabled. The "jump into" command can be
used to enter the POU for debugging.

13.7.4.2 Requirement

This command is used for stepping of an online program.

13.7.4.3 Steps

Follow the steps below to perform Step Over execution:

B Menu bar: [Choose Online] - [Step Over].

T

B Toolbar: E

B Shortcut key: F10.

13.74.4 Result

The result of single-step execution at a certain breakpoint is as follows:
B Inan ST program, the execution stops at the next line after it is completed in the current line.
B Inan LD program, the execution stops at the next breakpoint after it is completed in the current element.

B When multiple PRG POUs are involved, the execution process jumps to the breakpoint in the next POU
after single-step execution is performed in the last line of the current POU. If only one POU is involved,
the execution process jumps to the first step of the POU.

B If a function, functional block, or ST/LD program is called, the execution starts from the breakpoint in
the called program if single-step execution is performed.
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F

13.7.4.5

Reference message

B Example of ST Program

In Figure (a) below, the current line is Line 2. This line is executed after a single-step execution, and
the execution process jumps to Line 3, as shown in Figure (b). After the second single-step execution,
the process jumps to Line 4 if the IF condition is met. Otherwise, the process jumps to Line 5. The result
is shown in Figure (c).

514

No. “ariable Name Address Variable Description Variable Type Online Value Power Fail Safeguard
000 p WORD 3065 FALSE
o002z [p2 WORD 2 FALSE
1@ pl=pl+i p1=3085 ;
2C p4=pi*p2 pd =50 p1 = 3065
3@ IIF p4<50 THEN pd =50
4 p3:=p4+2 p3 =50 p4 =50
5 ELSIF p4=50 THEN pd4 =50
6 pd:=50; p4 =50
T “END_IF
8@ po=pd=pT; pg = p8 = 44056
9 p8=p8+100; p8 = 44056
10 pi=p7-50; pf = 43758
11 pl0:=p11+p12, pi0=0 pi1=0
12 pld4.=MAX(p13, p15); pld=0 pi3=0
(a)
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Example

Example of LD Program

(c)
of ST Program

No. “ariable Name Address Variable Description Variable Type Online Value Power Fail Safeguard
0001 pi WORD 3065 FALSE
0002 p2 WORD 2 FALSE
1@ pi=pi+l; ‘pl=3065 j
2@ p4=pip2: pd = 6130 p1 = 3065
3 CJF p4<50 THEN p4 = 6130
4 pd=pd+2: p3d =50 pd = 6130
5 ELSIF p4=50 THEN pd = 6130
6 pd =50 pd = 6130
7 “ENDIF
8@ po=p8<pT: po = IS p8 = 44056
9C p8:=p8+100; p8 = 44056
10 p7.=p7-50; p7 = 43758
11 pl10:=p11+pi12; pl0=0 p11=0
12 p14:=MAX(p13, p15); pld4=0 p13=0
(b)
MNo. “ariable Mame Address ariable Description Variable Type Online Value Power Fail Safeguard
0001 pl WORD 3065 FALSE
0002 p2 WORD 2 FALSE
0003 p3 WORD 50 FALSE
1@ pi=pt+t,  [pf=3065 T
2@ pi=pl*p2: pl = 3065
3@ |IF p4<50 THEN
4 | | pl=p4+2 pd4 =6130
§ U | ELSIF p4>50 THEN
6 p4.=50,
7 “END_F
8@ p9=p8<pT; p8 = 4405/
90 p8:=p8+100; p8 = 44056
10 p7:=p7-50, p7 = 43758
11 p10:=p11+pi12; p10=0 pi1=0
12 p14:=MAX(p13, p15); p14 =0 pi3=0

In Figure (a) below, the current element is the coil t3. This coil is executed after a single-step execution,
and the execution process jumps to the functional block FRS of the network 0003, as shown in Figure
(b). After the second single-step execution, the process jumps to the output pin V_Q of the functional
block FRS. The result is shown in Figure (c).

515



| Sk

Mo. “ariable Name Address ariable Description Variable Type
0oo0g V2 BOOL
o010 11 BOOL
oo t3 BOOL
0001
i |"="i*”’, | rﬁﬁﬂ, | =
ooz
ADD
x1=1 INOD ouT
¥2=1 IN1
0003
FRS
RS t11=FALSE
EN ENO | |
v_S=FALSE | Set Q V_Q=FALSE
|V_R=FALSE Reset

(a)
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No. “ariable Name Address ariable Drescription Variable Type
o009 w2 BOOL
0010 1 BOOL
oo t3 BOOL

0001
0002
¥1=1 |— IND ouT 3=2
x2=1 IMNA
0003
FRS
RS t11=FALSE
EN ENO | |
v_S=FALSE |— Set Q WV_Q=FALSE
|‘|I_R=FALSE Reset

(b)
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UL
| ADD |
,iii EN ENO E
¥1=1 INOD OUT fo| y3=2
¥2=1 N1
0003
FRS
RS t11=FALSE [
EN ENO | |
V_S=FALSE |—{Set Q —{V_Q=FALSE
V_R=FALSE |—{Reset
0004
TUB
TB
EN ENO
p3=TRUE zgij} gl o 0 12=TRUE |
[p9=TRUE 3P4 o p 13=TRUE |
(p10=TRUE gRIfik! out3 —[p14=FALSE
p11=TRUE [l
(c)
Example of LD Program
13.7.5 Breakpoint Run
13.7.51 Introduction

Running with breakpoints use enabled breakpoints as steps to execute the program. During running with
breakpoints, the program starts execution from the current position and stops at the next enabled

breakpoint.

If breakpoints are not set in the currently debugged POU and other POUs it calls, the POU exits the

debugging mode when running with breakpoints is performed.

A statement line may have called a function, functional block, or ST program but have no enabled
breakpoint. If an enabled breakpoint is set in the function, functional block, or ST program, the execution
process will jump to the corresponding enabled breakpoint when running with breakpoints is performed.

13.7.5.2

Requirement

AutoThink is in debugging mode and the monitoring state.
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13.7.5.3 Steps

Follow the steps below to run with breakpoints:

B Menu bar: Choose [Online] > [Breakpoint Run].

B Toolbar: += |

B Shortcut key: Ctrl + F5.

13.7.5.4 Reference message

B Example of ST Program

In Figure (a) below, the current line is Line 2. When running with breakpoints is performed, the program
starts execution from this line and stops at Line 3 with the next enabled breakpoint, as shown in Figure
(b) below. When running with breakpoints is performed again, the program starts execution from Line
3 and stops at Line 8 with the next enabled breakpoint, as shown in Figure (c) below.

SO
No. Variable Name Address Variable Description Variable Type Online Value Power Fail Safeguard
0001 pil WORD 3067 FALSE
0002 p2 WORD 2 FALSE
0003 p3 WORD 50 FALSE
1@ pl=pi+1; p1 = 3067
2C b4=p1 p2: p4 =50 p1 = 3067
3@ /IF p4<50 THEN p4 =50
4 p3:=p4+2; p3 =50 p4 =50
5 ELSIF p4>=50 THEN p4 =50
6 p4:=50; p4 =50
7 END_IF
8@ p9-=p8<pT. p9 = p8 = 44256
9C) p8:=p8+100; p8 = 44256
10 p7:=p7-50; p7 = 43658
(a)
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No. \fariable Name‘ Addrese Variable Description Variable Type Online Value Power Fail Safeguard
0001 pl WORD 3067 FALSE
0002 p2 WORD 2 FALSE
0003 p3 WORD S0 FALSE
1@ pl=pi+1; p1 = 3067
2@ pd=p1*p2; p4 =6134 p1=3067
3€ )JF p4<50 THEN p4d =6134
- p3:=p4+2; p3 =50 p4 =6134
5 ELSIF p4=50 THEN p4 = 6134
6 p4:=50; pd4 =6134
f  -END_IF
8@ p9=p8<p7, p9 = p8 = 44256
9(C) p8:=p8+100; p8 = 44256
10 p7:=p7-50; p7 = 43658
(b)
No. ‘“fariable Name‘ Address Variable Dascﬁprﬁon‘ Variable Type Online Value Power Fail Safequard
0001 p1 WORD 3067 FALSE
0002 p2 WORD 2 FALSE
0003 p3 WORD 50 FALSE
1@ pi=pl+i; p1 = 3067
2@ p4=pl1*p2; p4 =50 p1 = 3067
3@ [ /IF p4<50 THEN p4 =50
B p3:=p4+2; p3 =50 p4 =50
5 ELSIF p4=50 THEN p4 =50
6 p4:=50; p4 =50
7  -END_IF
8C p9:=p8<p7; p9 = [FAS]= p8 = 44256
9C) p8:=p8+100; p8 = 44256
(c)
B Example of LD Program

In Figure (a) below, the current element is the coil t3. When running with breakpoints is performed,
the program starts execution from the coil t3 and stops at the coil p3 with the next breakpoint, as
shown in Figure (b). When running with breakpoints is performed again, the program starts
execution from p3 and stops at the functional block ADD with the next breakpoint. The result is

shown in Figure (c).
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HollySys
0001
[ 1| | [ 1| | [ 1|
0002
| ADD
x1=1 IND ouT 3=2
¥2=1 N1
0003
FRS
R3S t11=FALSE
EN ENO | |
V_S=FALSE |t Q [V Q=FALSE
\V_R=FALSE |{Reset
(@)
0001
[ 1| [ 1| [ 1|
0002
| ADD |
| e o o ;e
x1=1 IND ouT 3=2
¥2=1  —IN1
0003
FRS
R3S t11=FALSE
EN ENO | |
V_S=FALSE |t Q [V O=FALSE
\V_R=FALSE |{Reset
(b)
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0001
Imqﬂw 13=TRUE _|
L] | L] | L] m
0002
| ADD |
,ii! EN ENO E
x1=1__{IND OUT |=i_y3=2
x2=1_ {IN1
0003
FRS
RS H11=FALSE |
EN ENO | |
v_S=FALSE | —{Set Q | —[V_O=FALSE
V_R=FALSE }—{Reset

(c)

Example of LD Program

13.7.6 Step In

13.7.6.1 Introduction

This command is used for stepping of an online program. When a function, functional block, or another
program is called in the program, the "jump into" command can be used to enter the function, functional
block, or program for execution.

If no breakpoint is set in an online POU being debugged, only the "jump into" command can be used. The
POU enters the debugging mode using this command. At this time, the "single-step execution”, "jump out",
and "running with breakpoints" commands can be used. After the "jump into" command is executed, the
execution process jumps to the corresponding position.

13.7.6.2 Requirement

This command is used for stepping of an online program.

13.7.6.3 Steps

Follow the steps below to perform the jump into operation:
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13.

Menu bar: Choose [Online] - [Step In].

Toolbar: %= |

Shortcut key: Ctrl + F11.

7.6.4

Reference message

Example of ST Program

Functional block instance ST011 is called in the program STprg(PRG), and the current line is Line 13,
as shown in Figure (a). After executing the "jump into" command, the program enters the called
functional block, as shown in Figure (b). If "jump into" is executed at the last step of the functional block,
the program will execute this line and return to the position where the functional block is called, as
shown in Figure (a).

1@ pl=pl+1; pl = 3067
2@ pd=pip2; p4 = 50 p1 = 3067
3@ IF p4=50 THEN p4 =50
4 pl=pd+2; p3 =50 pd =50
5 ELSIF p4=50 THEN p4 =50
(5] pd.=50; pd =50
7 END_IF
8@ po=p8<pT; p9 = p8 = 44356
90 p8:=p3+100; p8 = 44356
10 p7=p7-50; p7 = 43608
11 p10:=p11+p12; p10=0 p11=0
12 14:=MAX(p13, p15); pl4 =0 p13=0
13 TO11( STO1
14 in1:=p16, pl6=0
15 in2:=p17, p17=0
16 in3:=p18, p18=0
17 out1==p21, p21 =0
18 out2=>p22 p22 =10
19 out3==p23); p23 =1
(a)
1 out2:=in2*10; outz=0 1in2=0
2 out1:=in1+out2; out! =0 in1=0
3 outd:=in2+1; outd = in2=0
(c)
ST Example

Example of LD Program

Functional block instance TUB is called in the program Main(PRG), and the current element is TUB, as
shown in Figure (a). After executing the "jump into" command, the program enters the called functional
block TUB, as shown in Figure (b). If "jump into" is executed at the last breakpoint of the functional
block, the program will execute the corresponding logic and return to the position where the functional

block is called, as shown in Figure (a).
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UL
Iliﬁi{p! ADD %I
11 EN  ENO
XA=1_INO  OUT [l y3=2
x2=1_IN1
0003
FRS
RS t11=FALSE |
EN ENO | | %
SPEE st Q
0004
TUB
TB
EN  ENO
PE=TRUE o (LU NENNCT Y oy D12=TRUE |
DS=TRUE o (LT Y o D13=TRUE |
p10=TRUE o (IR
p11=TRUE gyl

(a)

0002

(b)
LD Example

13.7.7 Step Out

13.7.7 1 Introduction

A POU being debugged (function, functional block, or other called ST/LD programs) may have no
breakpoint or have only disabled breakpoints. When the "jump out" command is executed, the remaining
statement lines of this POU will be executed, and the execution process returns to the position where the
POU is called. If the POU being debugged has enabled breakpoints, the execution process jumps to the
next breakpoint and stops.
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For ordinary statement lines (not functions, functional blocks, or other called ST/LD programs), the jump

out command has the same effect as the run with breakpoints command.

13.7.7.2 Requirement

This command is used for stepping of an online program.

13.7.7.3 Steps

Follow the steps below to perform the jump out operation:

B Menu bar: Choose [Online] - [Step Out].

B Toolbar: &= |

B Shortcut key: Ctrl + Shift + F8

13.7.7.4 Reference message

B Example of ST Program

The functional block instance ST011 is called in the program STprg(PRG), and breakpoints are set in
Line 1 and Line 2 of ST011. The current line in ST011 is Line 1, as shown in Figure (a). When the "jump
out" command is executed, the program executes Line 1 and jumps to Line 2 with the next breakpoint,
as shown in Figure (b). When the "jump out" command is executed again, the program returns to the

position where the functional block is called, as shown in Figure (c).

1€ out2=in2*10; out2=0 1in2=0
2@ outl=inl+out2; outl1 =0 int=0
3 out3:=in2+1; out3 = in2=0
(@)
1@ out2=in2*10: outz=0 in2=0
2C  putl=in1+outZ; outl =0 in1 =0
3 out3:=in2+1; out3 = inZ=0
(b)
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(oI oo T 0 B NP Y L
200

O®

10

pl:=p1+1;
pd:=p1*p2;
IF p4=50 THEN
pl=pd+2;
ELSIF p4=50 THEN
pd.=50;
END_IF
p9:=p8=pT;
p8:=p8+100;
p7=p7-50;
p10:=p11+p12;

14:=MAX(p13, p15),

TO11(
in1:=p16,
in2:=p17,
in3:=p18,
out1==>p21,
out2==p22
out3==p23);

Example of LD Program

(c)

p1 = 3067
pd = 50
pd = 50
p3 =50
pd = 50
p4 = 50

RFAL SE|
pg = 44356
p7 = 43608
p10=0
pl4=0
STO11
pi6=0
pi7=0
pi8=0
p21 =0
p22 =0
p23 =1

ST Example

p1 = 3067

pd = 50

p8 = 44356

pi1=0
pi3=0

The functional block instance TUB is called in the program Main(PRG), and the coils out1 and out2 of
TUB are set as breakpoints. The current position in TUB is out1, as shown in Figure (a). When the jump
out command is executed, the program executes the logic in Network 0001 and jumps to out2 with the
next breakpoint, as shown in Figure (b). When the "jump out" command is executed again, the program
returns to the position where the functional block is called, as shown in Figure (c).

ooo

==

==

nooz

==

=

(a)
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ooo1

nooz

(b)

LU
| ADD |
x1=1 IND ouT 3=2
x2=1 INT
0003
FRS
RS t11=FALSE [
EN ENO | |
V_S=FALSE }{Set Q |—{v_Q=FALSE
\_R=FALSE |{Reset
0004
TUB
TB
EM ENO
pa=TRUE [ PURNSPOI M | >-TRUE
|p9=TRUE g [iPRRNCTPY g p13=TRUE |
(p10=TRUE SRilik! out3 —{p14=FALSE
p11=TRUE gk}
(c)
LD Example

13.7.8 Run to Cursor

13.7.8.1 Introduction

When debugging a program, you can use this command to execute from the current position continuously
and stop at another position.
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13.7.8.2 Requirement

This command is used for stepping of an online program.

13.7.8.3 Steps

Follow the steps below to run to the cursor:

B Menu bar: Choose [Online] > [Run to Cursor].

B Toolbar: *= |

13.7.8.4 Reference message

A ST program is taken as an example here. As shown in the figure, place the cursor on Line 11 where you
want to stop, and execute "run to cursor". The program will start execution from Line 2 and stop at Line 11.

528



£ ks

gl:g: :;2’ Currgnt running
0 ’ osiItion
SIIF p4<50 THEN
p3:=p4+2,
ELSIF p4>50 THEN
p4:=50;
~END_IF
p9:=p8<p7;
p8:=p8+100;
p7:=p7-50;
p10=pt14p12] ——sCurser
p14:=MAX(p13, p15). P
1@ pl=pi+1;
. p4=pl™p2;
[=IF p4=50 THEN
p3=pd+Z;
ELSIF p4=50 THEN
p4:=50,
~-END_IF
p9:=p8<p’,
p8:=p8+100;
f-=p7-50;

10:=p11+p12;
p14:=MAX(p13, p15);

13.7.9 Show Current Statement

13.7.9.1 Introduction

When debugging a program, you can use this command to open the debugging window if the window is
closed or to show the current statement if other statements are shown currently and then select the
current execution position.
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13.7.9.2 Requirement

This command is used during online debugging.

13.7.9.3 Steps

Follow the steps below to show the current statement:

B Menu bar: Choose [Online] - [Show Current Statement].

B Toolbar: & |

13.7.10 Call Stack

13.7.10.1 Introduction

This feature is used during debugging to view the list of historical call stacks of the currently debugged
POU, function, or functional block.

13.7.10.1.1 Requirement

This command is used during online debugging.

13.7.10.2 Steps

Follow the steps below to view the call stack:

(1) Choose [Online] > [Debug Mode] in the menu bar.
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HollySys

F

3 AutoThink - test3 1.18popen.hpf* - [Main(PRG).Id]

4 File(F) Edit(E) Project(P) Insert(l) Tool(T) Online(0) Window(W) Help(H)

DEE @@ %Fhee(da|ms;

=] @ test3 1.18popen A

4% Task Configuration
= @ TASK‘\(Tast)
.
STprg(PRG]
263 Pngram Block
fd]l Main{PRG)
[ MotionMain(PRG)
S STpro(PRG)
B3y Function Block

- STO1(FB)

.. B TB(FB}
(5 Function
= [.D Hardware Configuration
= m LX-CUS00(LX-CUS00)

i EtherNet! (ETHERNET)
EtherNet2(ETHERNET)

COM_1{COM}
EtherCAT Master

- [ LX_LG901(1001:L%-LGI01)
LX_ABOT(100ZLX-A1907)
LX_RTDS01(1003:LX-ATD901)
LX_DOS08(1004:LX-DOS06)
LX_TCH01(1005:L¢-TC07)
LX_AIBOS(1006:L X-AI906)

B B Global Variable

&

18 AXES_GROUP_REF[LIB]

12 DPSlaveStdDiagStructType[LIB]
12 EIP_ldentity_Data[LIE]

i lia EmAxisTypelLIB]

)

0001

0002

0003 .

0004

Main:

0001]

Download(D)
Download User Project
Upload User Project

Monitor(Q)
Simulation(U)

Debug Mode

Step Over

Set Debug Task
Breakpoint Window
Step Qut

Step In

Breakpeint Run

Run to Cursor

Show Current Statement
Run(R)

Stop(S)

Reset(H)

Cold Reset(T)

Warm Reset(W)

Reset task diagnosis info
Clear Controller(C)

Write
Force
Release All

Click the compilation and download icons.

Alt+F8

F10

Ctrl+Shift+F8
Ctrl+F11
Ctrl+F5

F5
Shift+F8

Ctrl+F7
F7
Shift+F7

|22 Gl A 41 Ak 4l 0 > > >+ o B 5, @ ST|

| Variable Description

Variable Type

| Initic

BoOL
BooL
BooL

BOOL

j FALSE
LI FALSE
| racse
R

p3

4 File(F) Edit(E) Project(P) Insert(l) Tool(T) Online(0) Window(W) Help(H)

EEESG LN e (aq

(o g

PN NG| (E =

=

Variable Name

k4
E1-45} test3 1.18popen ~
&% Task Configuration \lo
E- @ TASK1(Task2) T pi
~4 Main(PRG} | M
-8 STpro(PRG)
EI L—a Program Block SOR| 2
P dB Main(PRG) 0003 p3
---I]I} WetonMain(PRG)
= STprg(PRG) 0004 |Vert
EI @ Funumn Block <

@)
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&7 AutoThink - test3 1.18popen.hpf - [Main(PRG).Id]
4dF File(F) Edit(E) Project(P) Insert(l) Tool(T) Online(0) Window(W) Help(H)

= R ——
* |Rl3
E---{é’;" test3 1.18popen ~

EI,%, Task Configuration No. “ariable Name | Address | Variable Description

B @ TASK1(Task2)(Running)
4k Main(PRG) 0001 |pd TTL
STprg(PRG)

ooz p2 BOOL
< Program Block
4 Main(PRG) 0003 p3 BOOL
4l MotionMain(PRG)
$S STprg(PRG) o004 Warl BOOL
= Function Block £
1 STO1(FB)
Il TB(FB) Main: Flease add comments here...
Function
[—]B] Hardware Configuration 0001

= Le-cusooqx-cuson)
: EtherNet1(ETHERNET) p1=FALSE  p2=FALSE 3=FALSE
EtherNet2(ETHERNET) | T ﬁE

I I
COM_1(COM}
1 (com) p3=FALSE
. EtherCAT Master
------ L¥_LGO01(1001:L4-LGI01) I

------ LX_AISOF(1002:LX-AI907)
------ LX_RTDS01(1003:LX-RTD901) 0002
------ LX_DOS906(1004:LX-D0906)

------ LX_TCS01(1005:LX-TC301) p2=FALSE - "’1OVEENC
...... . ) I 181 E

o8 Glclt:al\fariabll:umemDDG“(_ABDGI VARIN2=0 N OUTH{ VARInZ=0_|
------ @ AxisParaGroup
...... @ GV_Group 0003
------ [ Table

------ |2 TaskDiagGroup

Data Type

------ “18 AXES_GROUP_REF[LIB]

------ “1% DPSlaveStdDiagStructType[LIB]
------ “18 EIP_identity_Data[LIE]

------ EmAxisType[LIE]

------ E EmCmdType[LIB] <

GEN_MODE[LIB]

“% fpinfolLIE]
- [lg LXCycleComBytesNum_e[LIE] Task Name:TASK1

“1§ L¥ModbusComBuf_t{LIB] POU's Name | Position FB Instance's Name

------ “1% LXSerialComBuf_t[LIB]

------ MC_AXIS_STATE[LIB]

------ MC_BUFFER_MODE[LIB]

------ MC_CAMIN_STARTMODE[LIB]

------ MC_CIRC_MODE[LIB]

------ MC_CIRC_PATHCHOICE[LIB]

------ MC_COORD_SYSTEM[LIB]

------ MC_DMRECTION[LIB]

------ MC_SOURCE[LIB]

------ MC_TRANSITION_MODE[LIE]
“lg MC_TRIGGER_REFILIB]

SFCActionStructType[LIB]

SFCStepStructType[LIB]

SMC_CAM_TABLE[LIB]

SMC_CURVE_TYPE[LIB]

SIMC_ERRORILIB]

SIMC_HOME_MODE[LIB] LY \ Syntax Check >\ Communication Information >\ Search Information }, Call Stack
.

13.8 Online Track

13.8.1 Introduction

The online tracking feature is used to obtain the values of a specified variable at a certain interval. When
the tracking start condition is met, the system periodically collects the values of the specified variable at a
set tracking interval until it receives the instruction to stop tracking. Tracking data can be uploaded to a
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local path for data analysis.

Up to 10,000 tracking records are allowed for each variable. If this upper limit is reached, the records will
be overwritten. Tracking is stopped immediately when any of the following conditions are met:

B The number of tracking operations reaches the set value.
B  Stopping conditions are met.

B The Stop Tracking button is clicked.

|

The Upload Tracking button is clicked.

13.8.2 Requirement

The current project has been installed.

FA-AutoThink is online.

13.8.3 Steps

Follow the steps below to perform online tracking:
(1) Double-click "Online Track" to pop up the Online Track dialog box.
(2) Waveform area settings:

(a) Click Drawing Settings to change the main grid settings, as shown in the figure below:
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Draw Setting >

Grids Colour

[v Show major horizontal grids

[v Show major vertical grids Background: -E
Major grid size |2

MajorGrid: -
Major Line |Sulid ﬂ
Major GridsX: ‘5 ye |5 MinorGrid: -
[+ Show minor horizontal grids Cursor: -E

[v Show minor vertical grids

Minor grid size;1

Minor Line |D0tted ................ ﬂ

Minor GridsX: |2 times the number of

v: |2 times the number of
Default 0K | Cancel Help

(b) Click Curve Settings to set the curve specification and drawing method of the variable, as
shown in the figure below:

Curve Settings X

Variable Set 1/ 3
VarName Precision

VarNamg Main.p1

Line Shape

Colour -ZI
Line 2

Style |Sth ﬂ Precision decimal places
Draw Style

|Hi5togram j

<<Pre | Next>> | Save Cancel Help

(3)  Tracking type: The type can be Single (default type) or Continuous.
(4) Configure tracking:
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As shown in the figure, the tracking interval is set to 2, and the task cycle is 50 ms, which means
that tracking is performed every 100 ms. Set the number of tracking operations to 100. The tracking
type is set to the default type Single. Tracking is started when the value of the variable Main.q2 is
greater than or equal to 1000 and stopped when the value is greater than or equal to 1500.

In the list below, press F2 to select and add the variable.

-

Cnline Trace | 22

Group IC: GROUP- - Related Task: TASK -
TraceInter: |3 Trace Times: 100

Beqin Cond: Main.p2 |}= j 1500

End Cond:  |Main.p2 = = 2000

Dezignation of Trace Data:

Ma. “ariahle Name Yariahle Description i
0o tlain g1 =
ooz

o0os tlain.p3

aood

oos

0006 i

Dowenload Start Stop Upload

(5) Click Download Configuration to apply the configuration of the group GROUP-1.
(6) Click Start Tracking to start tracking.
(7) Click Export to pop up the data saving dialog box, and select a path to save the data.
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Download ‘ ‘ ‘

Group ID: [srouP-1 |
| \

Samping Intervat ‘1

Related Task =3 - Waveform Area Setting

Trace type. Single - Paint Sctiigs Curve Settings
Effeciive value of trigger condition

Trace Times: 100

Segn Conc [ [- =

End Cond ‘ |- -

Max Hin

Average | Variable Description

<

No. |Show |variableName  Colour |Cursor
o001 |V mainpt

0002 ’7 Main.p2 -
ERl - |

0004

0005

0008
0007
0008

0009

0010

oot

0012

0013

014

I

13.9 Simulation

13.9.1 Introduction

In the simulation mode, the program block runs in the corresponding simulation CPU module of the local
computer on the operating system. This mode can be used to check the project.

13.9.2 Requirement

AutoThink is running on the computer.

Configurations are completed according to project requirements.

13.9.3 Steps

Follow the steps below to perform simulation:

Menu bar: Choose [Online] - [Simulation].
Toolbar: [} .

B Shortcut key: AIt+F8.
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13.10 Write to SD Card

This feature is not supported.

13.11 Clear SD Card

This feature is not supported.

13.12 Clear Controller

13.12.1 Introduction

The feature can be used to clear the project in the PLC and re-initialize the PLC system when AutoThink is
offline.

13.12.2 Requirement

AutoThink is offline.

13.12.3 Steps

Follow the steps below to clear the controller:

(1) Menu bar: Choose [Online] - [Clear Controller] to pop up the dialog box, as shown in the figure

below.
Clear Controller X
Path ﬂ
sd
flash

OK Cancel

(2) Select /media/sd/ to delete all files in the SD card, which cannot be restored.

(3) Select /media/flash/ to delete the running program, user program, and user files, which cannot
be restored.
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(4) Click OK after the path is selected to pop up the confirmation window, as shown in the figure
below. Click Yes to perform deletion, which cannot be restored.

AutoThink

Will delete all files in the SD directory, delete can not be
restored, whether to continue?

—

=M &(N)

13.13 Controller Calibration Time

13.13.1 Introduction

This feature is available when AutoThink is online. In the pop-up window, the current controller time is
displayed at the top, and the new time can be set at the bottom. You can enter the new time manually and
then click Set to apply the time. You can also click Sync with PC Clock to apply the time on the PC. The
window for setting the controller time is shown in the figure below.

Controller Calibration Time >

2024/04/25
11:17:14

New Time

2024/04/25 11:16:56 — Setting

Synchronous PC Clock

13.13.2 Requirement

AutoThink is online.
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13.13.3 Steps

Follow the steps below to set the controller time:

(1) Menu bar: Choose [Online] - [Controller Calibration Time].

13.13.4 Reference Message

The supported value ranges are:
Year: 1971-2036

Month: 1-12

Day: 1-31

Hour: 0-23

Minute: 0-59

Second: 0-59

13.14 Set NTP

13.14 1 Overview

When the LK controller is calibrated by NTP server, you need to enable NTP, set the IP address of the
server and the calibration cycle.

Check NTP Enable to enable the timing function. The controller establishes timing connection through the
IP address of the server and sends timing request periodically to keep it in synchronization with the server
time.

13.14.2 Requirements

FA-AutoThink is offline

13.14.3 Steps

To set NTP calibration, follow the following steps:
(1) Click Online menu.

(2) Select [NTP settings] command.
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The settings dialog box will pop up.

—

3) Check the "NTP Enable" option.

=

) Enter the IP address of the NTP timing server.

(5) Please select a time value of hour, minute or second, and click the adjust button to increase or
decrease the value.

You can also enter the time value manually. It can be set from 00:01:00 to 23:59:59.
(6) After setting NTP parameters, please download project to the controller.

At this time, NTP timing function takes effect.

13.15 View Operation Log

13.15.1 Introduction

You can use this command to open the Operation Logs window. The window displays the total number of
logs and online operation information of the program, including the operation time and operation content.
You can click the "+" icon to show the log details and click "-" to hide the details.

13.15.2 Requirement

AutoThink is opened.

13.15.3 Steps

Follow the steps below to view operation logs:

(1) Choose [Project] - [View Operation Log] in the menu bar.
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13.15.4 Result

(& AutoThink - test2 1.18popen.hpf* - [Operation Log]
ey File(F) Edit(E) Project(P) Tool(T) Online(®) Window(W) Help(H)
= & R & =

*

=62 Program Block 2

[ Main(PRG)

[ MotionMain({PRG}
E STprg(PRG)

@ Function Block

Ik STO1(FB}

[ TB(FB)

(3 Function
[—]m Hardware Configuration

= m LX-CUS00(LX-CUS00)
EtherNet1{(ETHERNET)
EtherNet2{ETHERNET)
COM_1{COM}

EtherCAT Master
LX_LGS01{1001 LX-LGS01)
Lx_AIB0T(1002 LX-ABOT)
LX_RTDS01(1003:LX-RTDS01 )
Lx_DOS0&(1004:LX-DOS0E)
LX_TCS01{1005:LX-TCS01)
LX_AIS0E(1008 LX-AIB08)

= Global Variable
@ AxisParaGroup
@ GV_Group
- (2] Table
@ TaskDiagGroup
Data Type
-“[8 AXES_GROUP_REFILIE]

-“12 EIP_identity_Data[LIB]
- | EmAxisType[LIB]
- |iij EmCmdType[LIB]
- |{jj GEN_MODELIB]

-2 Ipinfo[LIB]
- [lig LXCycleComByteshum_e{LiB]
418 LXModbusComBuf_t{LIB]
~“18 LXSerialComBuf_t{LIB]
[l WC_AXIS_STATE[LIB]
--\jij WC_BUFFER_MODE[LIB]
-~ \jij MC_CAMIN_STARTMODE[LIB]
--|jijj MC_CRC_MODE[LIB]
-~ |jij WC_CRC_PATHCHOICE[LIB]
--|jij WC_COORD_SYSTEM[LIB]
g MC_DIRECTION[LIB]
g MC_SOURCE[LIE]
i MC_TRANSTION_MODE[LIB]
“12 MC_TRIGBER_REFILIB]

“1& SFCActionStruciType[LIB]
“1& SFCStepStructType{LIB)

“1& SMC_CAM_TABLE[LIB]
E SMC_CURVE_T¥PE[LIE]

SMC_ERRORLIB)

13.15.5

The upper limit of operation logs is 5,000. When the limit is reached, a backup file will be generated. New
logs can be recorded after original files are cleared. When the limit is reached again, a new backup file will

-“18 DPSlaveStdDiagStructType[LIB]

og from<2024.04.25--09:22:42>t0<2024.04.25--09:22:43 >
og from<2024.04.25--09:22:48>10<2024.04.25--09:22:48 >
og from<2024.04.25--09:23:08>10<2024.04.25--09:23:08>
og from<2024.04.25--09:25:08>10<2024.04.25--09:25:08>
og from<2024.04.25--09:25:58>10<2024.04.25--09:26:34>

Log from<2024.04.25--09:26:43>10<2024.04.25--09:26:43>

Log from<2024.04.25--09:30:06>to <2024.04.25--09:30:06>
- Log from<2024.04.25--09:32:49>t0<2024.04.25--09:32:49>
- Log from<2024.04.25--09:35:53 >t0<2024.04.25--09:35:53 >
-Log from<2024.04.25--09:36:11>t0<2024.04.25--09:36:17 >
-Log from<2024.04.25--09:36:31>10<2024.04.25--09:36:31>
og from<2024.04.25--09:36:38>10<2024.04.25--09:36:38>
Log from<2024.04.25--09:36:41 > t0<2024.04.25--09:40:56>
Log from<2024.04.25--09:41:43>t0<2024.04.25--09:45:35>
og from<2024.04.25--09:47:31>t0<2024.04.25--09:47:31>
og from<2024.04.25--09:47:26>10<2024.04.25--09:47:41>
og from<2024.04.25--09:47:46>10<2024.04.25--09:56:33>
F-Log from<2024.04.25--09:57:56>10<2024.04.25--10:02:27 >
Log from<2024.04.25--10:02:29>10<2024.04.25--10:10:26>
B

§=Ra]

7 Log from<2024.04.25--10:12:58>10<2024.04.25--10:12:58>
Log from<2024.04.25--10:13:33>1t0<2024.04.25--10:13:33>
Log from<2024.04.25--10:13:36>10<2024.04.25--10:13:36>
og from<2024.04.25--10:14:08>10<2024.04.25--10:14:15>
og from<2024.04.25--10:14:17 >10<2024.04.25--10:14:22>
og from<2024.04.25--10:14:28>10<2024.04.25--10:14:28>
Log from<2024.04.25--10:14:32>10<2024.04.25--10:14:32>
Log from<2024.04.25--10:30:59>t0 <2024.04.25--10:30:59>
- Log from<2024.04.25--10:50:35>t0<2024.04.25--10:50:35>
og from<2024.04.25--10:51:30>t0<2024.04.25--10:51:36>
F-Log from<2024.04.25--10:51:40>t0<2024.04.25--11:10:19>
E| Log from<2024.04.25--11:16:51>t0<2024.04.25--13:39:52>
-~ <2024.04.25--11:16:51 > Enter the monitoring state!
<2024.04.25--11:17:04 > Start to set the controller time!
<2024.04.25--11:17:04>Set the controller time successfully!
- 22024.04.25--13:39:52 > Exit monitor successfully!
- <2024.04.25--13:39:52>Logout!

Reference Message

be generated and will overwrite the previous backup file.

The operation log file is under the download directory and is named "project name.log", and the backup

file is named "project name_bak.log".
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13.16 Reset

13.16.1 Introduction

Reset simulates the state of the controller after it is powered off and then powered on again. The controller
needs to restore the variables in the memory area for retaining data upon power-off to the values before
the power-off and the variables in other memory areas to their initialized values. Forced variables will be
released after the reset and restored to the corresponding values according to the storage area.

13.16.2 Requirement

AutoThink is in the monitoring or simulation mode.

13.16.3 Steps

Follow the steps below to perform the reset operation:

(1) Menu bar: Choose [Online] - [Reset].

13.17 Cold Reset

13.17 .1 Introduction

Cold reset simulates the state after initial download is performed on the project.

13.17.2 Requirement

AutoThink is in the monitoring or simulation mode.

13.17.2.1 Steps

Follow the steps below to perform the cold reset operation:

Menu bar: Choose [Online] - [Cold Reset].
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13.17.3 Result

Cold reset can be performed when variables in each memory area need to be restored to the initial values
after the controller installs the program. Clod reset can be performed to restore values of forced variables
to the initial values and release the forced variables.

13.18 Warm Reset

B Menu bar: Click [Online] - [Warm Reset].

Warm reset is the simulation status remained before reset in each data area after reset project. After start
the warm reset function, re-load the user project logic, and data of each memory area remain unchanged.

13.19 Reset Task Diagnosis Info

13.19.1 Overview

Clear the data of the TASK task diagnostic variable group.

13.19.2 Requirement

B AT software is in "Monitoring" mode.

B The controller is connected.

13.19.3 Steps

Execute by following these methods:

Menu Bar: Click [Online]-[Reset Task Diagnosis Info].
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HollySys

655 Untitled
E-&, Task Configuration
B} (@ TASK1(Task2)(Stopped)
4k Main(PRG)
EH8) Program Block
4IF Man(PRG)
4IF MotionMain(PRG)
{8 Function Block
{8 Function
=) D] Hardware Configuration
= L custopx-cusio)
EtherNet1 (ETHERNET)
EtherNet2(ETHERNET)
COM_1{COM)
EtherCAT Master
B Global Variable
[2) AxisParaGroup
) ev_Group
[2) NetvarDiagGroup
] Table
@ Netviork Variable
Data Type
&) Monitor List
Groupt
3 Interrupt Configuration
T+ Online Trace

S L PN o BGENODET P nw

EEO@m = ¢

No. Variable Name | Address | Variable Description Variable Type Online Value Power Fail Safeguard
0001 TaskOrder1_First_Scan_On %S5X201608.0  Task1 first cycle running sta.. BOOL FALSE FALSE
0002 TaskOrder1_RunStatus %SB201609 Task1 running status-0:Unk... = BYTE 2 FALSE
0003 TaskOrder1_RunMod %SB201610 Task1 operating mode-0:Sin...  USINT 1 FALSE
0004 TaskOrder1_RunCount %S0201812 Task1 run count UDINT o FALSE
0005 TaskOrder1_RunTime %S5D201616 Task1 last run time UDINT 0 FALSE
0006 TaskOrder1_RunTimeMin %50201620 Task1 minimum value of hist. UDINT 0 FALSE
0007 TaskOrder1_RunTimeMax %5D201624 Task1 maximum value of his. UDINT 0 FALSE
ogog TaskOrder1_RunTimeAverage %SD201628 Task1 average value of hist..  UDINT o FALSE
0009 TaskOrder1_RunCycleTime %S50201632 Task1 last operation cycle UDINT o FALSE
oo10 TaskOrder1_RunCycleTimeMin %SD201636 Task1 minimum value of hist...  UDINT o FALSE
ool TaskOrder1_RunCycleTimeMax %50201640 Task1 maximum value of his. UDINT 0 FALSE
o012 TaskOrder1_RunCycleTimeAverage %S5D201644 Task1 average value of hist UDINT 0 FALSE
0013 TaskOrder2_First_Scan_On %SX201648.0  Task2 first cycle running sta... BOOL FALSE FALSE
0014 TaskOrder2_RunStatus %SB201849 TaskZ running status-0:Unk... = BYTE 2 FALSE
oS TaskOrder2_RunMeod %SB201650 TaskZ operating mode-0:Sin...  USINT 1 FALSE
o016 TaskOrder2_RunCount %S5D201652 Task2 run count UDINT 0 FALSE
0017 TaskOrder2_RunTime %SD201656 Task2 last run time UDINT 0 FALSE
o018 TaskOrder2_RunTimeMin %5D201660 Task2 minimum value of hist. UDINT 0 FALSE
019 TaskOrder2_RunTimeMax %SD201684 TaskZ maximum value of his...  UDINT o FALSE
0020 TaskOrder2_RunTimeAverage %S0201668 TaskZ average value of hist..  UDINT o FALSE
o021 TaskOrder2_RunCycleTime %SD201672 TaskZ last operation cycle UDINT o FALSE
0022 TaskOrder2_RunCycleTimeMin %SD201676 Task2 minimum value of hist. UDINT 0 FALSE
0023 TaskOrder2_RunCycleTimeMax %5D201680 Task2 maximum value of his. UDINT 0 FALSE
0024 TaskOrder2_RunCycleTimeAverage %S5D201684 Task2 average value of hist UDINT 0 FALSE
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Chapter 14 Assistant Tool

14.1 Assistant Tool

14.1.1 Connect to Controller

14.1.1.1 Introduction

The Controller Operations tool is used independently of AutoThink to establish a communication
connection with the controller and perform relevant online operations on the controller. This tool and
AutoThink cannot be used to connect to the controller at the same time. Therefore, make sure AutoThink
is offline before you use this tool.

14.1.1.2 Requirement

AutoThink is offline.

14.1.1.3 Steps

Follow the steps below to connect to the controller:

(1) Choose [Tool] > [Assistant tool] - [Controller Operation] in the menu bar;
37 AutoThink_ReadOnly - LX-CU500.hpf
File(F) Edit(E) Projedtpl Teol |Online(@ Window() HelpH)

| | @ [ﬁ | ‘}q |'!' PID Instruction Guide

Serial Communication Instruction Guide

[Erczz» gE@ON|

E‘@ LX-CUs00 ) Recipe Data Using Guide
E% Task Configuration
S [ TASK1(Task2) Axis Parameter Display Settings
""" iE si(PRG) View Axis Parameters
fdle Main(FRG) -
[—]@ Program Block scifloscape

-~} Main(FRG)
iedlE MotionMain(PRG)
LIE sHPRG) Upload User File

--{3y Function Block Teresle
@ Function
= Lx-cusooLx-cus

i | EtherNet!(ETHERNET)

Download User File

1 Project Compilation File Encrypt

(2) Select the controller type;
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Controller Operation - X

The controller connected

Contral; ||_)(CF'U j |P:| . . . LoginAccountSet‘lingsl gTestCtJnnectm

Caontroller information | Controller Iockl Metwork configuration I Project upgrading I Firmware upgrading | Log reading | IP scan |

—Basic Information

Account modification |
Read Information

(3) Enter the IP address;

H Controller Operation - X

The controller connected

Control: IL)(CF'U j IF':I 192 168 . 0 . 242 LoginAccountSeﬂingsl

Controller information | Controller Iockl Metwork configuration | Project uparading | Firmware upgrading | Log reading | IP scan |

—Basic Information

Account modification |
Read Information

(4) Set the IP address of the local PC. Make sure that the computer and the controller are in the
same network segment;

(5) Test the connection.
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The controller connected

Control: |L>(CF'U j 1P | 182 168 . 0 . 242 LoginAccountSeﬂings| TestConnedionl

Controller information l Controller Iock] Metwork configuration | Project upgrading | Firmware upagrading ] Log reading ] IP scan ]

Basic Information

Controller operation Y

The controller is connected successfully!

dification
oK | mation |

14.1.1.4 Result

If the connection is successful, the dialog box indicating that the controller connection is successful
appears. If the connection fails, check whether the IP address is correct and whether the computer is in
the same network segment as the controller.
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The controller connected

Control: ||_>(CF‘U j |p;| 192 . 168 . 0 . 252 LoginAccoumSenings| TestConnectionl

Controller information ] Controllerlock] Metwork configuration | Project upgrading ] Firmware upgrading ] Log reading ] IP scan ]

Basic Information

Controller operation X

The controller is connected failed! ‘

modification
OK | nformation |

14.1.2 Log in to Controller

14.1.2.1 Introduction

You need to log in to the controller before you can perform online operations if you connect to the
controller using AutoThink or the Controller Operations tool.

14.1.2.2 Requirement

The Controller Operation tool is connected to the controller successfully.

14.1.2.3 Steps

If you are logging in to a new PLC for the first time, you need to set the account and password. You only
need to set them once.

Follow the steps below to log in to the controller:

(1) Click Login Account Settings in the Controller Operations window.
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The controller connected

Control: |L>(CF'U j |F':| 192 . 168 . 0 . 242 LoginAccoumSemngsl TestConnel:Tion| Controller not locked!

Contraller information lComroIIerIock] Metwork configuration | Project upgrading] Firmware upgrading] Log reading] P scan]

Basic Information

Login Account Settings *

Account: |1

Password: | *

ation
oK | Cancel | l

(2) Enter the correct username and password in the Login Account Settings dialog box, and click OK.

14.1.2.4 Result

Log in to the controller successfully

The controller connected

Contral: |L>(CPU j |P:| 192 168 . 0 . 242 LoginAccountSeﬂingsl TestConnection| Contraoller not locked!

Controller information ]Controllerlock] Metwark conﬂguration] Project upgrading] Firmware upgrading] Log reading] P scan]

Basic Information

Controller operation X

Success to log in controller!

unt modification

oK | ad Information

i

After you log in to the controller successfully, you can click OK to close the dialog box. If login fails, check
whether the username and password are correct.
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14.1.2.5 Reference Message

You need to log in to the controller before you use the following features if the tool is used.

Project upgrading

Firmware upgrading

Log reading
14.1.3 Retrieve Controller Information
14.1.3.1 Introduction

You can click the corresponding button on the Controller Information tab to retrieve the version information
on the current controller.

14.1.3.2 Requirement

A normal connection with the controller is established using the tool.

14.1.3.3 Steps

Follow the steps below to retrieve the controller information:

(1) Click Read Information in the Controller Operations dialog box.
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The controller connected

Control: [LXCPU | |p;| 192 . 168 . 0 . 242 LoginAccountSeningsl TestConnel:tion| Controller not locked!

Controller information l Controller Iock] Metwork configuration | Project upgrading ] Firmware upgrading ] Log reading ] IF scan ]

Basic Information

build 1
5 build 1
04.10 build 3
24.04.10 build 2

Controller operation d

Read version information successfully!

COMPILE TIME:2024-0

:2024-05-06 18:11:34
PROJ NAME: test ' _—
HOST NAME:DESKTOP-B30.J635 Account modification |
Read Information
14.1.3.4 Result

If the retrieval is successful, the version information of the controller will be displayed in the Controller
Operations dialog box.

14.1.4 Lock/Unlock Controller

14.1.4 .1 Lock Controller

14.1.4.1.1 Introduction

You can lock the controller to prevent operations on the controller when it is offline, including controller
upgrade, user file download, download, user project upload, user project download, monitoring, controller
clearing, IP modification, project upgrade, and firmware upgrade.

14.1.4.2 Requirement

A normal connection with the controller is established using the tool.

14.1.4.2.1 Steps

Follow the steps below to lock the controller:

(1) On the Controller Lock tab in the Controller Operations dialog box, click Controller Lock, enter
the lock code with 6-16 characters twice in the dialog box that appears, and click OK.
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Control: |LX CPU J |p;| 192 . 168 . 0 . 242 LoginAccountSet‘lingsl TestConnecﬂon' Controller not locked!

|7The controller connected

Controller information  Controller lock | Metwork configuration | Project uparading | Firmware upgrading| Log readingl P scan|

— Controller Lock

Controller is set with password, please save this password properly! If
password is lost, it will cause controller can't be used normally,

please contact technical personnel!

Controller Lock

Controller Lock

Input controller locking code (6-16 digits)

AR

Locking Code:

m\m\m\l

Secondary Confirmation:

OK I Cancel

14.1.4.2.2 Result

Lock controller successfully.
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The controller connected

Control: |LX CPU j |F':| 192 0168 . 0 . 242 Login.&ccoumSenings| TestConnel:Tion| Controller locked!

Controller information  Controller lock l Metwork configuration | Project upgrading | Firmware upgrading] Log reading ] IP scan ]

Controller Lock

Controller is set with password, please save this password properly! If
password is lost, it will cause controller can't be used normally,

please contact technical personnel!

Controller Lock

Controller operation X

Lock controller successfully!

14.1.4.3 Unlock Controller

14.1.4.3.1 Introduction
Operations cannot be performed on the locked controller. You need to unlock it first.

14.1.4.3.2 Requirement

The connection with the controller is established successfully.

The controller is locked.

14.1.4.3.3 Steps
Follow the steps below to unlock the controller:

(1) On the Controller Lock tab in the Controller Operations dialog box, click Controller Lock, enter
the unlock code with 6-16 characters in the dialog box that appears, and click OK.
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The controller connected

Caontrol:  |LX CPU j |F':| 192 . 168 . 0 . 242 LoginAccountSemngs| Test[:onnection| Controller not locked!

Controller information  Controller lock ] Metwork configuration | Project uparading | Firmware upgrading] Log reading] P scan]

Controller Lock

Controller is set with password, please save this password properly! If
password is lost, it will cause controller can't be used normally,

please contact technical personnel!

Controller Lock

Controller Lock

Input controller locking code (6-16 digits)

ERAEE

Locking Code:

aaaaaal

Secondary Confirmation:

OK | Cancel

14144 Result

The controller is unlocked successfully. You can click OK to close the dialog box.

554




r%aﬂ%

The controller connected

Contral: |L¥ CPU j |F':| 192 . 168 . 0 . 242 LoginAccountSemngs| TestConnection| Controller not locked!

Controller information  Controller lock ] Metwork configuration | Project uparading | Firmware upgrading] Laog reading] P scan]

Controller Lock

Controller is set with password, please save this password properly! If
password is lost, it will cause controller can't be used normally,

please contact technical personnel!

Controller Lock

Controller operation X

Unlock controller successfully!

14.1.5 Modify Controller IP

14.1.5.1 Introduction

To avoid IP conflicts between the PLC and other devices, you can retrieve the controller IP address using
the auxiliary tool, modify the address, and then write it to the controller.

14.1.5.2 Requirement

Make sure that a normal connection with the controller is established using the auxiliary tool and that you
have logged in to the controller.

Make sure that the controller is in stand-alone mode and that the project is stopped before you modify the
IP address.

14.1.5.3 Steps

Follow the steps below to modify the controller IP address:

(1) In the Controller Operations dialog box, enter the correct IP address, click Login Account Settings,
enter the correct username and password in the dialog box that appears, and click OK;
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H cController ration — *
The controller connected

Control: ILXCF'U J IP:I 192 0 168 . 0 . 242 LoginAccoumSemngsl TestConnecTionl Controller not locked!

Contraller information |Con1ro|ler|ock| Metwork configuration | Project upgrading' Firmware upgrading' Log readingl IP scan|

—Basic Information

Login Account Settings *

Account: I 1

Password: |*|
tation |
oK I Cancel | @

(2) In the Controller Operations dialog box, click the Network Configuration tab, and click IP Reading
to retrieve the IP address of the controller;
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Controller Operation

The controller connected

Control: |LXCPU ~|

IP:I 192 . 168 . 0 . 242 LoginhccountSettingsl TestConnedJ‘onl Caontroller not locked!

Controller information | Controller lock]

Slot Number: ILocal v| Fird | —Route Information

Metwork configuration | Project upgrading I Firmware upgrading | Log reading | IP scan |

) ETHERMET1
— P Information
[~ ETHERNET1
IP Address: | 192 . 168 . 0 . 242
Controller operation !
Mask Code: | 255 . 255 . 255 . O
Read IP information successfully ‘
[~ ETHERNET2
IP Address: I 192 . 168 . 1 . 250
Mask Code: | 255 . 255 . 255 . O
IF'ReadingI IP Modification |

Route Readingl

Route Modification |

|Read IP information successfully

(3) Check the interface requiring IP modification, modify the IP address, and click Modify IP.
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Controller Operation — *

The controller connected

Control: IL)(CF'U j IF':I 192 168 . 0 . 242 LoginhccountSetﬁngsl TestConnecﬁonl Caontroller not locked!

Controller information | Controller lock Metwork configuration | Project upgrading | Firmware upgrading' Log reading' IP scan |

Slot Number: ILocaI vl Find | —Route Information

ETHERMET1

~IP Information

v ETHERNET1

IP Address: | 192 . 168 . 0 . 243

Controller operation

Mask Code: | 255 . 255 . 256 . O

Write IP information successfully ‘

[ ETHERMETZ2
IP Address: I 192 . 168 . 1 . 250

Mask Code: | 255 . 255 . 255 . O

IP Reading | IP Modification I r

Route Readingl Route Modification |

|Write IP information successfully

14154 Result

After the modification is completed, use the new IP address to connect to the controller.

14.1.6 Configure Route

14.1.6.1 Introduction

You need to configure the route so that the controller can communicate with other devices across network
segments.

14.1.6.2 Requirement

A normal connection with the controller is established using the tool, and you have logged in to the
controller.
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The controller is in stand-alone mode, and the project is stopped.

14.1.6.3 Steps

Follow the steps below to configure the route:

(1) In the Controller Operations dialog box, enter the correct IP address, click Login Account Settings,
enter the correct username and password in the dialog box that appears, and click OK;
K

The controller connected

Control: |L>(CF'U j |F':| 192 . 168 . 0 . 242 LoginAccountSemngsl TestConneI:tion| Contraller not locked!

Controller information l Cantroller Iock] Metwork configuration | Project upgrading ] Firmware upgrading ] Log reading ] IP scan ]

Basic Information

Login Account Settings x

Account: |1

Password: | 4

ation
oK | Cancel | En

(2) In the Controller Operations dialog box, click the Network Configuration tab, check the Route
Information checkbox on the right, right-click in the blank area, and click Add;
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Controller Operation

The controller connected

Control: ILXCF'U j IF':I 192 . 168 . 0 . 242 LoginAccountSet‘h’ngsl Controller not locked!
Controller information | Controller lock Metwork configuration I Project upgrading | Firmware upgrading' Log reading' IP scan |
Slot Number: ||_oca| -] Find | ~Route Information
. —ETHERMETA
~IP Infarmation
[~ ETHERNET1
IP Address: I
Mask Code: I
|~ ETHERMNET2
IP Address: I
—ETHERMETZ2
Mask Code: I
IP Reading | IP Maodification | r
Route Readingl Route Modification |

(3) In the route addition dialog box that appears, enter the IP address, netmask, and gateway, and
click OK;
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Controller Operation — pes
The controller connected
Control: ||_xcpu j IP: | 192 . 168 . 0 . 242 LoginMcountSetﬁngs' TestConnecﬁonl Controller not locked!
Controller information | Controller lock  Metwork configuration | Project upgrading | Firmware upgradingl Log readingl IP scan I
Slot Number: ||_oca| -] Find | - Route Information
) —ETHERMNET1

~IP Information

[~ ETHERNET1

Add Route
IP Address: | i
Target network segment
' Address: “ 192,168 . 3 . 0 ‘
Mask Code: I
Ma.skCode:|255_255.255. 0
ETHERMETZ
r Gateway: “ 192 168 . 0 . 0 ‘
IP Address: I Self network segment
—ETHER QK I Cancel
Mask Code: I
IP Reading | IF Modification | r
Route Readingl Route Modification |

(4) Click Modify Route. A window indicating that the route information has been modified successfully
appears.
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Controller Operation -

The controller connected

Control: II_)(CPU j IF':I 182 168 . 0 . 242 LoginkccountSettingsl TestConnech'or‘ll Controller not locked!

Controller information | Controller lock  Metwork configuration I Project upgrading | Firmware upgradingl Log reading' IP scan |

Slot Number: ILocaI v[ Find |R°Ute|"f0rmaﬁ0n

) ETHERMET1
—IP Information
Mo, Address Mask code Gateway
[~ ETHERNET1
0001 192.168.3.0 255.255.255.0 192.168.0.0
IP Address: |
Controller operation
Mask Code: I
Write route information successfully
[ ETHERMETZ2
IP Address: I
Mask Code: I
IP Reading | IP Modification | r

Route Readingl Route Modification I

|Write route information successfully

14.1.6.4 Result

After a successful modification, you can access the PLC from the destination network segment.

14.1.7 Project Upgrading

14.1.7 1 Introduction

Project upgrade transmits the locally generated .at file to the controller to upgrade the project in the
controller.

14.1.7.2 Requirement

AutoThink is offline.

The controller has successfully logged in.
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14.1.7.3 Steps

Follow the steps below to upgrade the project:

B Click the button| .. | on the Project Upgrading page, select the .at file, and click Upgrade. In the

upgrade confirmation window that appears, click Yes to upload the .at file to the controller.

14.1.8 Firmware Upgrading

14.1.8.1 Introduction

This feature can be used to upgrade the controller hardware.

14.1.8.2 Requirement

The IEC task is stopped.

A normal connection with the controller is established using the auxiliary tool, and you have logged in to
the controller.

You have logged in to the controller.

14.1.8.3 Steps

Follow the steps below to upgrade the firmware:

(1) Click the Firmware Upgrade tab in the Controller Operations dialog box;

(2) Click| -- | on the right of the path field;
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H Controller Operation - !

The controller connected

Controller not locked!

Controller information ] Controller Iock] Metwark configuration | Project upgrading Firmware upgrading lLog reading ] IP scan]

Upgrade l

Contral: |L>(CF‘U j IP: | 192 . 168 . 0 . 242 LoginAccountSenings|

Path: |:|

Upgrade

(3) Select the .bin firmware file in the upgrade file path, and click Upgrade;
K

The controller connected

Contral: ||_>(ch j |F':| 192 . 168 . 0 . 242 LoginAccountSemngs| TestConnection| Controller not locked!

Controller information ] Controllerlock] Metwork conﬂguration] Project upgrading Firmware upgrading ] Log reading] IP scan ]

Upgrade l

Controller operation

Path: |D: \LX-CU500_V1.2. I.-"'_"‘-. Ensure firmware matches with controller. Click "Yes' if you confirm to

¥' upgrade it, and click 'No’ if you want to cancel it.

Upgrade

(4) Click Yes. The controller starts the upgrade after it receives the firmware file. At this time, the
window as shown in the figure below will appear;
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Controller operation pd

Firmware upgrading file is transferred successfully, and controller starts to
upgrade. Don't power off it during upgrading!

Ok

(5) Click OK, and wait for the controller to complete the upgrade;

(6) Confirm the firmware version. After the firmware upgrade is completed, you can check the new
firmware version by retrieving the controller information.

The controller connected

Control: |L>(CF'U j |F':| 192 168 . 0 . 242 LoginAccountSeﬂings| TestConnel:’[ion| Controller not locked!

Controller information lControIIer Iock] Metwork configuration | Project upgrading | Firmware upgrading ] Log reading ] IP scan ]

Basic Information

1.1 2024.03.15 build 1
0.0 2024.03.25 build 1
2.0 2024.04.10 build 3

. 0.0 2024.04.10 build 2

| EtherCAT Protocal: V4.5.0.0
SN

ETHO MAC: 16:02:03:04:05:06
ETH1 MAC: 00:01:02:03:04:07
AT VERV3.2.2

COMPILE TIME:2024-05-06 18:11:34 | Read version information successfully!
PROJ NAME test
HOST NAME: DESKTOP-B20J635 Account modification |

Controller operation X

| Read Information |

14.1.8.4 Result

During the upgrade, both the "SDIN" and "BAT" indicators flash. When they go out, the "ERR" indicator
starts to flash. When the "ERR" indicator goes out, the upgrade is completed.

14.1.9 Log Reading

14.1.9.1 Introduction

Read and parse the logs in the controller for analysis by professionals.

Logs record the operating status, fault status, and other information about the controller.
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14.1.9.2 Requirement

A normal connection with the controller is established using the auxiliary tool, and you have logged in to
the controller.

You have logged in to the controller.

14.1.9.3 Steps

Follow the steps below to read the logs:

(1) Click the Log Read tab, and click| .. | on the right of the Read Log Path field.

H Controller Operation - X

The controller connected

Control: |LXCF'U j |F':| 192 168 . 0 . 242 Login Account Settings éTestConnedi0n§| Controller not locked!

Controller information ] Controller Iock] Metwork configuration | Project uparading | Firmware upgrading Lod reading l IP scan ]

Log Reading

This function is for investigation of problem only, send reading log file to professional for analysis,
Don't use it for other purpose!

Read Log Save Path: |C:-.I.Isers-.ren-.Des-I-Jr: . ‘

Analysis | Read |

Analysis Log Path:

Read log file successfully

(2) After successfully reading the log file, locate the log file read in the previous step to view the
controller's operating status, fault status, and other information.

14.1.10 IP Scan

14.1.10.1 IP Scan

14.1.10.1.1 Introduction

You can use the IP scanning feature of the auxiliary tool to find the IP addresses of all controllers in the
LAN. Note that IP scanning does not support cascade routing. If a router is set in the LAN, the IP address
of the device connected to the router cannot be scanned.

If the PC has multiple network cards, you need to check the model of the network card connected to the
network before scanning and configure the communication interface in the tool.
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14.1.10.1.2 Requirement

AutoThink is started.

14.1.10.1.3 Steps

Follow the steps below to scan the IP address:

B In the Controller Operations dialog box, click the IP Scan tab, select the communication interface, and
click Search for CPU.

E cController Operation - *

The controller connected

Contral: |L>(CF'U j IP: | 192 168 . 0 . 242 LoginAccountSet‘lings| Cantroller not locked!

Caontroller information ] Controller Iock] Metwork configuration | Project upgrading ] Firmware upgrading ] Log reading [P scan

Communication Interface

|Intel(R) Ethernet Connection (14) 1213-LW |

=-Find CPU MAC Address
B LX-CU500

g....192_158.0.242 | g
L. 192.168.1.250

IP Address

Subnet Mask

Gateway Address
(LKILX series does not support gateway settings)

Station Name (ASCII characters A-Z, 0-9, - and.)
Find CPU | |

IP scan status:

14.1.10.1.4 Result

You can view the interface IP address of the corresponding PLCs in the LAN.
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14.1.10.2 Modify IP

14.1.10.2.1 Introduction

To avoid IP conflicts between the PLC and other devices, you can retrieve the controller IP address using
the auxiliary tool, modify the address, and then write it to the controller.

14.1.10.2.2 Requirement

Make sure that a normal connection with the controller is established using the auxiliary tool and that you
have logged in to the controller.

Make sure that the controller is in stand-alone mode and that the project is stopped before you modify the
IP address.

14.1.10.2.3 Steps

Follow the steps below to modify the IP address:

(1) In the Controller Operations dialog box, click the IP Scan tab, select the communication interface,
and click Search for CPU. Then, click the IP address that needs to be modified, and click Edit on
the right;
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H Controller Operation

The controller connected

Contral: IL)(CF'U j IF':I 192 168 . 0 . 242 LoginAccountSeﬂingsl ;‘i;est(:)onnedion' Controller not locked!

Controller information I Controller Iockl Metwork configuration | Project upgrading | Firmware upgrading | Log reading P scan

Communication Interface

Intel{R) Ethernet Connection (14) 1219-LM j
= Find CPU MAC Address
B- L%-CU500
0 24 |15:02:03:04:05:05
.. 192.168.1.250 Flashing
IP Address
|192.1EE. 0 . 242
Edit |
Subnet Mask
|255.255.255. 0
Cancel |
Gateway Address
(LKILX series does not support gateway settings)
| o . 0 . 0 . O

Station Name (ASCIl characters A-Z, 0-9, - and.)
Find CPU Add CPLU Edit CPL Delete CRLU | IL)(—CUSDU

IP scan status:

(2) Enter the new IP address, click Apply, and click Yes in the Settings dialog box that appears.
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The controller connected

Contral: |L>(CF'U j |F':| 192 168 . 0 . 242 LoginAccountSeﬂings| TestConnection| Controller not locked!

Controller information ] Controller Iock] Network configuration | Project upgrading | Firmware upgrading ] Log reading [P scan l

Communication Interface

Intel(R) Ethemnet Connection (14) 1219-LM |
- Find CPU MAC Address
Bl 16:02:03:04:05:06
192.168.0.242 |16:02:02:04.05:05 |

- 192.168.1.250

IP Address
|192.‘158. 0 . 243

Set
This operation may cause abnormal disconnection of other existing connections

with the controller. Please operate carefully!

ateway settings)

YES NG ‘

Z 0-9, -and)

] [x-cusao

IP scan status:

14.1.10.2.4 Result

After the modification is completed, use the new IP address to connect to the controller.

14.1.10.3 Detect Controller

14.1.10.3.1 Introduction

You can locate controllers using indicators.

14.1.10.3.2 Requirement

Make sure that a normal connection with the controller is established using the auxiliary tool and that you
have logged in to the controller.

Make sure that the controller is in stand-alone mode and that the project is stopped.
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14.1.10.3.3 Steps

Follow the steps below to detect the controller:

(1) In the Controller Operations dialog box, click the IP Scan tab, select the communication interface,

and click Search for CPU. Then, select the IP address that needs to be operated on, click Flash
Indicators on the right;

B cController Operation

The controller connected

Contral: |L>(CPU j |P:| 192 . 168 . 0 . 242 LoginAccountSenings| gTestCUnnection§| Contraller not locked!

Comrollerinformation] Controllerlock] Metwork configuration | Project upgrading] Firmware upgrading] Log reading IP scan ]

Communication Interface

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

=-Find CPU MAC Address
B LX-CU500

D N NANE DR
2 163 0 247 16:02:03:04:05:06 Flashin
-192.168.1.250 -

IP Address
Edit

| 192 . 168 . 0

%]
e
M

Subnet Mask

| 255 . 255 . 285 0

Gateway Address

(LKALX series does not support gateway settings)
| o . 0 . 0 . 0

Station Mame (ASCIl characters A-Z, 0-9, - and.)
Find CPU | [xcusoo

IP scan status:

(2) Check whether the RUN, ERR, SDIN, and BAT indicators of the controller corresponding to the
IP address flash at the same time. If yes, check whether the indicators go out 30 seconds later.
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The controller connected

Contral: ||_;1ch J |P;| 192 . 168 . 0 . 242 LoginAccountSeﬂings| TestConnel:tion| Controller not locked!

Controllerinformation] Controllerlock] Metwork configuration | Project upgrading] Firmware upgrading] Log reading P scan I

Communication Interface

Intel(R) Ethernet Connection (14) 1219-LM J
= Find CPU MAC Address
o T [16:02:03:04:05.08
..... 192.168.1.250 FA-ATTools X
dress

%]
=y
[*]

Led starts flashing g . 168 . 0 .

et Mask
Gateway Address
(LKILX series does not support gateway settings)

|n.u.n.u

Station Mame (ASCIl characters A-Z, 0-9, - and.)
| ||_;:-cusuu

IP scan status:

14.1.10.4 Modify Controller Name

14.1.104.1 Introduction

You can change the controller names to facilitate the management of multiple controllers in the LAN.

14.1.10.4.2 Requirement

Make sure that a normal connection with the controller is established using the auxiliary tool and that you
have logged in to the controller.

Make sure that the controller is in stand-alone mode and that the project is stopped before you modify the
IP address.

14.1.10.4.3 Steps

Follow the steps below to modify the controller name:
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(1) In the Controller Operations dialog box, click the IP Scan tab, select the communication interface,

and click Search for CPU. Then, select the IP address that needs to be operated on, and click
Edit on the right;

H Controller Operation

The controller connected

Control: [LxcPu  ~| 1P| 192 168 . 0 . 242 Login Account Settings Test Connaction|  Controller not locked!

Controllerinformationl Controllerlockl Metwork configuration | Project upgrading | Firmware upgrading' Logreading [P scan |

Communication Interface

Intel(R) Ethernet Connection (14} 1219-LM |
= Find CPU MAC Address
B LX-Ccus00 16:02:03:04:05.06
M 192 168.0.242 I B

Flashing |

192.168.1.250

IP Address
|192.158. 0 . 242

Edit |
Subnet Mask
|255.255.255. 0

Cancel |
Gateway Address

(LKLY series does not support gateway settings)
| o .0 . 0 . 0

Station Name (ASCIl characters A-Z, 0-9, - and.)
Find CPU Add CPU Edit CPLI Delete GPU | ILX—CUSDD

IP scan status:

(2) Enter the new controller name, click Apply, and click Yes in the Settings dialog box that appears.

573



r%aﬂe-}

The controller connected

Control: ||_xcpu j |p;| 192 . 168 . 0 . 242 LoginAccoumSemngs| TestConnel:’[ion| Controller not locked!

Controller information ] Controller Iock] MNetwork configuration | Project upgrading | Firmware upgrading ] Log reading 1P scan ]

Communication Interface

Intel(R) Ethernet Connection (14) 1218-LM J
B~ Find CPL MAC Address
B et 16:02:03:04:05.06
07030405 00
192.168.0.242 B

1. 192.166.1.250 [ g

43

This operation may cause abnormal disconnection of other existing connections
with the controller. Please operate carefully!
MO g

[CRICK SEMES 108S Mo Suppon gateway settings)
| 0o . 0 . 0 . 0

Station Mame (ASCIl characters A-Z, 0-9, - and.)
| [Cecusot

IP scan status:

14.2 Oscilloscope

B Menu bar: Choose [Tool] - [Oscilloscope].
B Toolbar: [ .

Open the Oscilloscope window, as shown in the figure below.

The configuration software provides the oscilloscope feature that is similar to a real oscilloscope. You can
configure and run parameters in the oscilloscope window. The oscilloscope then draws waveforms or
traces based on the channel data collected by the controller. The data on the oscilloscope can be
exported as files.
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T

Axis Parameter Drawing ]Table Drawing ]

[pFos e =l
[close ~|[1 o :‘ﬂﬂ
oFos o] mis [ -]
[close ~|[1 o :‘ﬂﬂ
|DPos e

=
e I P c| Al

|pPos

=] =]
o P el ]
‘IUUmsElﬁ Once | Manual | "Run |

CollectU. Vernier
,W 0sC MO ¥
Mode V2 V3

[~ Autosave OSC Data ¥ Display Data

Axis

Oscilloscope Interface

14.2.1 Axis Parameter Drawing Settings

14.21.1 Display settings

The oscilloscope has 4 channels. Each channel has a corresponding control group, as shown in the figure
below.

[DPos | omis [ -]
CEe = = Y

Oscilloscope Channel Control Group

B Axis parameters
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DPos J

Axis Parameter Setting

The axis parameter list box is in the upper-left corner of the control group. You can select the parameter
to be recorded and displayed by the oscilloscope from the drop-down list.

Axis number

-

Axis Number Setting

The axis number is selected from the drop-down list in this box.

Running mode

Auto -

Running Mode Setting

The channel running mode controls the way the waveform (trace) is displayed and zoomed.

Mode description

Mode |Description

Closed |Collect no data and display no waveform (trace).

Auto  [Collect data and zoom out to an appropriate scale for display.
Manual|Collect data and zoom out to the specified scale for display.
Frozen [Collect no data but display frozen waveform (trace).

Vertical scale

0.0001 -

Proportional Display Box

In Auto mode, the oscilloscope calculates the appropriate scale and displays it in the scale box.
In Manual mode, the user specifies the single-division scale. You can change the vertical scale using

EI on the right side of the box.

Vertical offset

0 — C| A

Vertical offset Setting

Buttons controlling the vertical offset

Button(Description

=

Moves the waveform (trace) in the vertical direction.
In particular, these buttons can be used to separate waveforms (traces) if they overlap and only the top
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waveform (trace) is displayed.

C Sets the vertical offset to 0.

Displays the waveform (trace) in the center. When this button is used, other buttons cannot be used (in gray).
A The oscilloscope calculates the offset. When this button is not used, the offset set by the user applies, and
other buttons can be used.

14.21.2 Collection parameter settings

The oscilloscope screen has 10 divisions in the horizontal direction. Collection parameters that can be set
by the user include the time and the number of data points in each division, as shown in the figure below.

1I:IEImsE|:

Collect L.

100

Collection parameter Setting

B Time base

100ms El:

Time BaseSetting

The time base value can be adjusted using the buttons on the right side of the box. The value
determines the duration for data collection in each division.

B Number of data points in each division
100

Number of Data Points in Each Division Setting

You can directly enter the value. The greater the value, the more accurate the drawing. The value range
is 1 to 100.

° @The cycle value must be an integer. If the number of data points in each division is not divisible

by the time base value, the oscilloscope will adjust the number of data points automatically.

14.21.3 Oscilloscope configuration

Oscilloscope configuration buttons are located below the display control groups, as shown in the figure
below.
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Once | Manual| Run

03C
Mode
Oscilloscope Configuration and Allocation

once

Button of Mode Setting

Click this button to switch between the Single and Repeat modes.

B  Single/Repeat mode

In Single mode, the oscilloscope starts running after being triggered and stops after one frame of data
is collected. In Repeat mode, the collection continues after the oscilloscope is triggered again each time
it collects one frame of data. The oscilloscope keeps working until the user clicks Stop.

Manual

Click this button to switch between the Manual and Program modes.

B Trigger mode

In Manual mode, the controller is always triggered, and data is collected immediately after the user
clicks Run. In Program mode, the oscilloscope starts running after the user clicks Run, but the controller
does not start collection until the IEC program completes executing the trigger instruction
"HMC_TriggerScope".

B Trigger button

Fun

The oscilloscope starts running after this button is clicked. The button then changes to Stop. If the
oscilloscope is in Single mode, it will automatically stop after one frame of data is collected. When the
oscilloscope is running, you can click Stop at any time to stop running.

OsC
Mode

Setting Button of Display Mode
You can click this button to switch between the Waveform Mode (X/T) and Trace Mode (X/Y).

B Display mode

The default display mode is Waveform Mode. The horizontal axis represents time, and the vertical axis
represents the collected data. You can view the value changes of axis parameters over time. In Trace
Mode, you can observe the data changes of one oscilloscope channel by comparing it with another
channel.
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° @In Trace Mode, the first two channels are in a group, and the last two channels are in another

group. Do not modify the group settings.

14.21.4 Oscilloscope data query

The options for oscilloscope data query are located at the bottom of the oscilloscope control interface, as
shown in the figure below.

Caollect L. Vernier
W Qsc W 0O w1
Mode W 2 | 3

B Oscilloscope cursors

Vernier
v 0 v 1
[w 2 v 3

v Display Data

Cursor Display Setting

You can check an option to display the cursor of the corresponding channel. The cursor data is
displayed at the top of the oscilloscope drawing interface.

B Keydata
v Display Data

Oscilloscope Data Display Setting

You can check this option to display the maximum and minimum values of each waveform (trace) and
the current position of the oscilloscope cursor at the bottom of the oscilloscope drawing interface.

B Automatic data saving
[ Autosave OSC Data

Automatic Save Setting

You can check this option to save the oscilloscope data to the project directory each time one frame of
data is collected.

14.2.2 Oscilloscope data import and export

This feature is integrated into the right-click menu of the oscilloscope drawing interface, as shown in the
figure below.
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Related Table

I—L| Refresh |

Vernier
Line/Calumn ose WO 1
L = Mode v 2 | 3

Table Drawing Setting

B Associated table

Related Table

—

Select the associated table from the drop-down list of tables defined in the project.
B Drawing by rows or columns

Line/Calumn

L cc

Select Rows or Columns in an Associated Table

Specify whether to draw based on rows or columns of the associated table.

B Data source

| E
jauto ~|[0.0001 |0 jﬂﬂ

Oscilloscope Channel Control Group

All 4 channels of the oscilloscope can be used for table drawing. Take the channel above as an example.
Select the serial number from the drop-down list. If Row is checked for Select Row/Column, the row
number is selected here. If Column is checked, the column number is selected here.

B Refreshing view

Refresh |

Refresh View Button

Click this button to draw the waveform.
B Oscilloscope status words

The oscilloscope status words are variables defined in the oscilloscope CPU and are used for
communicating with the controller to obtain waveform data. When a project is created, the system
predefines the oscilloscope status words as global variables.
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Chapter 15 Firmware version and target
configuration version compatibility

table

In AutoThink, the target configuration version corresponds one-to-one with the controller firmware version.

For example: When the firmware version of LX-CU500 is B02, the target configuration version in
AutoThink needs to be switched to V3.2.3. For specific methods to switch the target configuration, please
refer to the project properties.

Firmware version and target configuration version compatibility table

Firmware Version

Comfiguration  |X- X=X~ X X X=X X=X [
B CU500- [CU500- [CU500- |CU500- [CU500- [CU501- [CU501- [CU511- [CU510- |CU430-

A01 A02 B01 B01-SP1 (B02 A01 A02 A01 A01 A01

\/3.2.1Alpha1 N

V3.2.1B1 N

V3.2.2A1 N

V3.2.2 \

\V3.2.2SP1 d

< | <2 | <

\/3.2.2SP2 \

< [<2] <=

V3.2.3 W\ W\ W W

° ®LX-CU500-BO1-SP1 is a patch version and is not recommended for use.

581



r%z#'lé

Chapter 16 Correspondence Relationship Table
of Target Configuration with

AutoThink Version

Correspondence Relationship Table of Target Configuration with AutoThink Version

Target Configuration Version|AutoThink Version
\V3.2.1Alpha1 FA-AT V3.2.1Alpha1
\V3.2.1B1 FA-AT V3.2.1B1
V3.2.2A1 FA-AT V3.2.2A1
\V3.2.2 FA-AT V3.2.2
\V3.2.2SP1 FA-AT V3.2.2SP1
\V3.2.2SP2 FA-AT V3.2.2SP2
VV3.2.3 FA-AT V3.2.3
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