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Preface

Since the twenty-first century, with the rapid development of information technology, traditional
industrial control mode finds it harder and harder to meet needs of miniaturization, intellectualization and
networking. The market and technology background call for more research on open multi-axis motion
controller with new architecture, new technology, high performance , and low cost.

In early time, only some international companies can program limited types of PLC, which can be
used in few areas with high price while poor maintenance. Also, the life cycle of PLC is short due to
quick updating, which requires programming devices based on computers. That’s why HCFA Technology
Co. Ltd. (HCFA) choose CODESYS as platform of our Q series PLC. CODESYS, a powerful national
platform for industrial automation software development, provides rich programming languages
(IEC61131-3) for project programming of different area and industry, and also supports data interaction of
high-level languages. Programming ideas, architectures and complex algorithm of computer area are
introduced to industrial controlling area by CODESYS, also equipped with functions like data monitoring,
acquisition, and analysis. More types of hardware interface are realized by Q series PLC, like Ethernet,
EtherCAT, CANOPEN, RS232, to realize communication with internet and multiple industrial field-bus
protocols. High speed IO is also equipped to realize acquisition and output of high-speed pulse signal.
Meanwhile, USB 3.0 makes it very convenient for data storage and transfer between PLC and outside
peripheral devices.

As a big manufacturing country, China’s controlling technology still has a long way to reach
developed countries like some European countries, America and Japan, which makes their mature
products only choice of our users for a quite long period. However, with more and more national
investment and research on embedded controllers, and less restrictions on hardware, we believe that
more products like Q series and companies like HCFA will emerge to lead Chinese automation and
information technology of industry.

Applicable Reader

Users of HCFA Q series PLC, with basic knowledge of computer and automation, shall realize
hardware configuration, software programming and debugging based on this book.
Main Contents

Chapter 1 introduces CODESYS and its programming specification IEC61131-3.

Chapter 2 introduces software installation and interface.

Chapter 3 introduces software architecture of CODESYS and configuration of PLC applications.

Chapter 4 is about introduction and application of HMI project tool.

Chapter 5 introduces creation of new CODESYS project, including hardware adding, downloading
communication and program downloading, monitoring and debugging.

Chapter 6 is about realization of multiple communications, including TCP/IP, Modbus TCP/RTU,
OPU UA and EtherCAT.
Terms and Abbreviations

Diagram 1.1-1 Terms and abbreviations

Term/ABB Description/Full name
Q1 HCFA'’s medium-size PLC
POU Program Organization Unit
PLC Programmable Logic Controller
DUT Data Unit Type
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System Overview

Chapter 1 System Overview

1.1 Documentation File

This file is only for CODESYS V3.5 SP14 and please download the right version and then operate
as instructed. Corresponding routine will also be provided for user’s reference. The file may update
together with the controller as details found in chapter 1.5 and also on HCFA’s website. Any suggestion

or correction of the file, welcome to contact us via email :

400@hcfa.cn

1.2 Soft PLC Solution

Based on structure of hardware, PLC can be divided into hard PLC and soft PLC. Traditional hard
PLC execute commands through hardware or certain ASIC chip. While soft PLC, also called Softlogic,
realizes its function through PC or embedded controller. Or we can say that it's executed via software
sealed in PC or embedded controller.

Soft PLC technology is to realize PLC function of all hardware through industrial processing
computer(IPC) or embedded controller's hardware and software. With development of computer
technology, computer standardized communication protocols and LAN technology make networking and
data interaction between PLC and outside more convenient, while inconvenience o hard PLC more
obvious. Soft PLC is a better choice for future PLC trend and Industry 4.0 and middle size Q series is
HCFA’s new effort on that.

Soft PLC is an integration of functions of computer and PLC like switch value control, analog quantity
control, mathematical operation, numerical processing, network communication, PID adjust. Through one
multi-task control kernel, it provides strong instruction set, quick and correct scan cycle, reliable operation,
connectable with types of 10 system and net with open structure. Compared with hard PLC, it has
advantages as below:

Open structure for types of 10 and bus interface.
Easier maintenance and closer to international standard.

Full use of PC source for better software and hardware platform.

CRCEONC)

Lower cost and united standard for better competing environment.

1.3 CODESYS Introduction

CODESYS, full name in Controller Development System, was developed by 3S(Smart Software
Solution GmbH), which is headquartered in Bavaria, Germany.

CODESYS is the reliable environment for PLC developing, which supports IEC programming
language. The editor and debugger are based on high-level languages like visual C++. It’s presently widely
used by companies like ABB, BECKOFF, Bachmann, EPEC, Rexroth, etc.

1.4 IEC61131-3 Programming Specification
In March of year 1993, IEC published IEC 61131, which took advanced ideas and technology of
information area to industrial control area(like software project, structural and module programming, net

communication, etc). This fixed disadvantages of traditional PLC, DCS control system(like in openness,
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compatibility, software maintenance and reusability)

IEC631131 is the first international standard of PLC programming and IEC61131-3 is the foundation
of united PLC programming language, including two types(textual and graphical programming language),
six languages in total. Textual: instruction list(IL) and structured text(ST). Graphical: ladder diagram(LD),
function block diagram(FBD), sequence function chart(SFC), continuous function chart(CFC). Multiple
languages can be taken to serve the same project, which can optimize the program, reduce dependence

of single supplier, increase readability, safety and reduce cost of maintenance.

1.5 Document Update and Publish Status
Diagram 1.5-1 Document Update and Publish Status

Publish time Manual No. Update Publish status
2019/5/28 ATC/MQS01-1.0 1st version Formally published
2019/8/7 ATC/MQSO01-1.1 2nd version Formally published
2020/5/11 ATC/MQ1S20111 3rd version Formally published
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Chapter 2 Software Installation and Interface Introduction

2.1 Environment requirements of Installation

2.1-1CODESYS V3.5 is the host programming software, which supports programming, debugging
and hardware configuration. Due to its complexity and need of dealing with data, it has related
requirements on PC hardware and system environment. Least requirements and recommendation as
below diagram 2.1-1.

Diagram 0-1 Environment requirements of Installation

Description Minimum configuration Recommend configuration
Operating Windows 2000 (Windows . .
system Vista/Windows 7/8/10) Windows 7/8/10(32/64bit)
RAM 512M 4GB
Hard disk 200M 2GB
space
Processor Pentium V, Centrino>1.8GHz, Pentium V, Centrino>1.8GHz,
Pentium M>1.0GHz Pentium M>1.5GHz

2.2 Steps of Installation
Close the anti-virus software or put CODESYS into white list before installation, in case some
functions can’t be realized or deleted during the process.
Installation package can be downloaded at official website of HCFA’s college, link as below:
http://class.hcfa.cn/mod/folder/view.php?id=709
Double click after downloading installation package of CODESYS V3.5 SP14. Before installation,

make sure the environment contains Microsoft Visual C++ and Microsoft .NET Framework 4.6(or above
version), or the program will install these software automatically and pop up interface of 3S specifications
as pic 2.2-2, select Next. Default installation route is C:\Program File\CODESYS 3.5.13.0\" and you can
select Change to reset the route. User can choose Complete or Custom Installation in next page, and
Complete is recommended for primary users. Click Install for custom installation if needed, shown as pic
2.2-5.
Pic 0-1 Pic 0-2

S8 | copEsys 64 3.5.13.0 - InstallShield Wizar (o o

lShield Wizard for License Agreement

ﬁ CODESYS 64 3.5.13.0 - InstallShield Wiza

v tothel
CODESYS 64 3.5.13.0

Please read the following license agreement carefully. CODESYS

Ll SR PR ST Pl The InstaliShield(R) Wizard will install CODESYS 64 3.5.13.0 on

your computer. To continue, click Next.

License Agreement
for the usage of a CODESYS Software or CODESYS
Software Package

1 »

General Terms of License (End User License Agreement) for the
supplied Software. Please read this Software User Agreement
carefully before using the supplied Software. Downloading or
installation of the Software constitutes recognition by the customer
of the conditions of this Agreement.

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

The fallawinn condifions are acreed hetween voii as the software

Open Source Licenses

@) I accept the terms in the license agreement

1 do not accept the terms in the license agreement

InstallShield

< Back ” Next > ] | Cancel l
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Custom Setup
Select the program features you want ins

15 CODESYS 64 3.5.13.0 - InstallShield Wizard

talled.

CODESYS

Destination Folder < Setup Type
Click Next to install to this folder, or click Change to install to a different folder. CODESYS Choose the setup type that best suits your needs. CODESYS
1:7 Install CODESYS 64 3.5.13.0 to: Please select a setup type.
k C:\Program Files\CODESYS 3.5.13.0\
(@ complete
ﬁ All program features will be installed. (Requires the most disk space.)
() custom
Choose which program features you want installed and where they will
ﬁ be installed. Recommended for advanced users.
<Back [ vet> ][ cancel | <Back | Net> ][ cancel
Pic 0-5 Pic 0-6
x 1 CODESYS 64 3.5.13.0 - InstallShield Wizard X

»

Ready to Modify the Program
The wizard is ready to begin installation.

ODESYS

Click on an icon in the list below to change how a feature is installed.

Feature Description

- | CODESYS Gateway 64

= |cooesys
=) - | CODESYS Control Win 64
=

CODESYS ... Next generation
object oriented programming tool
for IEC 61131-3 PLC programs.

This feature requires OKB on
your hard drive. Tt has 0 of 1
subfeatures selected. The
subfeatures reguire OKB on your
hard drive.

Installshield
Help

| <Back [ mext> || concd |

InstallShield

Click Install to begin the installation.

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

| <Back [ _mstal || cancel |

Wait for the installation after above steps and then you can find CODESYS on desktop, double click

to edit.

After installation,

if language of the software interface needs to be changed, menu

bar—options—language setting—user language interface, choose needed one among drop-down list,

confirm and then restart CODESYS application setting.

Pic 0-7

® Demo.project - CODESYS

File Edit View Project Buid Online Debug [Tools | Window Help

@S o bRBEX HAEHY

— B mepee x
= {3 pemo - 1 ProGRey &)

= (2] |Device (HCQi-1300D) ,

= Bl rcroge

5] mc_paG (PRG)
= (@ rask configuraton
= & MarTask
&) me e
=% Locaevice
@ Generalio (Generalic)
3. softMoton General Axis Pool

<

- a X

@ Package Manager... b = %[ o M w
@ Library Repository...
@ Device Reposit — el

Visualization Style Repository... Options %

‘:.: " W License Repository...
~ |W ticense Manager... \J Help ~| Ak onal Settings
Scripting » “ el User interface language:
Customize... i Uoraries (O Same as Microsoft Windows
z Library download
Do 4 ] = ecific language: i
& Load and Save @ spefclanguoge: [Engl ]

Import and Export Options...

A Moritoring

I PLCopersvL

@ proxy settings

i Refactoring

[8] sFC editor

E SmartCoding

= Store

[E] Texteditor

&) visuslization

&) visualization styles

<

@3 Visualization user management.
v

Please note: Changing [Deutsch
application is restarte
language and will then

ancais
italiano
Settings for the Cmﬂ’pycng«ﬁﬁ

(@) Same as user interf =]

O Specific language:

>

< > Watch 1

[y Pous |38 Devices <

| essages - Tota 0 v, 0 wamnge), 0 messagets)

Description
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2.3 Version Management

Switch between different versions of software is not supported in CODESYS presently and high version

will be compatible with lower ones automatically. Different versions of modules of software can be installed

and used as combination. Different versions of program compiler can also be used and new separate

function can be added without updating the whole version.

2.4 Help System

Default installation of help system will be proceeded after installation of CODESYS, and user can find

Help in menu bar to click Catalogue to get online help. Able to proceed quick search with index or key

words.
Pic 0-1

® CODESYS
Fle Edt View Project Buld Onine Debug Tools Window | Help

9588/ o 1915 @

Contents rlsShiftsF1 | > (98| %

2
2
Devices v 8 X [ startPage x 4

7|‘ @ CODESYS)

Index Ctrl+Shift+F2
Search

CODESYS Homepage...

Display Usage Analysis Data...
About...

] New Project...

3S-Smart Software Solutions GmbH

This help corresponds to CODESYS V3.5
SP14

Last update: December 2018

www.codesys.com

CODESYS Help
Back €] & | @contents | Index A Search | &
Contents v o X CODESYS Development System
# 0 CODESYS Development Syste
-4 Fikdbus Support CODESYS Development System
& 0 Runtime Systems, OPC UA Sen
@ conesys Applcaton Ccomposel . CODESYS Development System
- @ CODESYS Store
- @ CODESYS Visualization
-8 Lbraries
[£] Glossary
-8 Add-ons
+ Using CODESYS Help
+ CODESYS System overview
z o + Features
& Contents || ) Index
Ready
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2.5 CODESYS Interface Introduction

Start CODESYS, user interface of CODESYS V3.5 SP14 is consisted of menu bar, tool bar, edit
window, device window, monitor window, message window and online mode, etc. Below is detailed
introduction.

All windows and views in CODESYS interface are not fixed and can be dragged to target place as
user like.
Pic 0-1

» S0 -IRERs project” - CODESYS - O X
"""""""""""""""""""""" I » menubar Y

e e e e e T e e e e =l

£, a((=5=2==3 |o |E|w I
Tool bar
Devices v & X | [{ Devie E] PLC_PRG X v
= BEE-FNER M|  Device Application.PLC_PRG
= 1] Device [connected] (HCQ1-1300{ Expression Type P E
= &l pLcLoge # blightt BOOL 58|
= 2 Application [run] # blight2 BOOL
.]J Library Manager - v
< >
[Z] pc_PrG (PRE) =
B Pou (re “|¢ epToNL (IMEEMEN:-NOT  feTONL.QENER, pe[ T Temme O l=T#S00M5); 2
) 2 CASE ideng[ 2 | OF
= @ Task Configuration g 4 1 - -
= & MainTask B 4 IF 1varl o kiTime! h THEN
(T Blos g s Va0 _Feiva}  Editarea |
N : € blightlEENEN:=1; | "
. 7 blight?@E:=; Y=( _ == === -
I Devi r 2 S -
1 evicearea I,raIIO) =] 8 ELSIF iVar{ 0 PiTimel] & |OR iVar 0 FiTimel[ & | THEN
\ Axis Pool 5 ; em3s
-~ mm—-- _ 9 ideng[" 2 J:=2: 100% (R v
Messages - Total 0 error(s), 0 warning(s), 6 message(s) >R X |
Download o |0 0 error(s) IC‘) 0 warning(s) 10 1 messagel(s) ‘ x ;ﬁ
Description . ===y Object Position
@ A Core Dump created on the 2019/5/9 18:00:0 !
| messagearea !
' /
< > ST~
2 Devices D POUs @ Breakpoints @ Messages - Total 0 error(s), 0 warning(s), ﬁmessage@@ Watch 1 I
Device user: user  :buid: ¥ 0 & 0 Precompile: Qw Online mode  munchanged Project user: (nobedy) IN Ln5 Col18 Ch §

The TAB under the message window allows you to switch to the monitor window, where you can

view any expression in the program.

Pic 0-2
Watch 1
Expression Application Type Value
(TTTTTmo S
| watch area X
N o Nmm——— -
<

Online mode displays the current running status of the program.
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Chapter 3 CODESYS Software Model

3.1 CODESYS Software Architecture

In form of layered architecture, CODESYS software model describes basic function units and
interactions including: Device, Application, Task, Global variable, visiting access path and application
object. Taking diagram 3.1-1 as example, it describes how a PLC controls multiple stand-alone programs

simultaneously and total control is realized.

Visiting access

Diagram 0-1
e TR
I
| Application 1 Application 2
1
1
! Task 1 Task 2 Task 3 Task 4
1
| |
1
: Program PRG1 Program PRG2 Program PRG3-"| | Program PRG4
:

: FB1  FB2 FB3  FB4
1

1

1

I

1

: Global/direct address variable
1

1

1

1

1

1

1

Communication

In PLC system, the device provides environment to unite variable applications for data interaction.
One or more applications can exist in one device to serve as interface between program and IO.
Applications will be distributed in CPU unit of PLC, including global variable, task and program
organization unit(POU). Visiting path is for data interaction between different applications, also for

communication between variable of each application and other remote devices.
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3.2 Device Manager

The system will pop up dialogue of Create New Project when trying to create a new project and select
creating an empty or standard project after. Choose the hardware which is actually connected with the
Device if standard project is selected.

Diagram 0-1

] New Py .
I ewFrolect * Standard Project X
Categories: Templates:
3 Libraries a : You are about to create a new standard project. This wizard will create the following
S eroject L E 'lia = I objects within this project:
Empty project  HMI project Standard Standard =
project  profect w.
- One programmable device as specified below
- A program PLC_PRG in the language specified below
- A cyclic task which calls PLC_PRG
- A reference to the newest version of the Standard library currently installed.
Device: HCQ1-1300-D (Zhejiang Hechuan Technology) v
A project containing one device, one application, and an empty implementation for PLC_PRG PLC PRG in: Sh'uch.lred Text (m v
Name:  [Unttedl
Location: [0:\Q1
[ oo Cancel

Click OK to finish the creation. Notice: user should install and update devices and software added in
CODESYS.
3.2.1 Package Manager
All software packages should be installed as path Tool—-Package Manager. And the existing software
packages can also be deleted or updated in the manager.
Different configuration files are needed for different hardware devices: code generator, storage manager,

PLC function, IO module, library file, device description file, network management driver, ini-files of error

code, etc.
Pic 0-2

® Demo.project” - CODESYS - O X

Fle Edit View Project Build Online Debug | Tools | Window Help k ¢
S| ) % B x i 40 |§ Package Manager... ‘ ¥ o |BE | =
|
i) Lbrary Repository...
Devices > o x @ Device Repository... TooBox ———
= 3 pemo - & Visualization Style Repository...
- Lﬁ [D:\ﬂ:: (HCQ1-1300-D) ‘ ﬂ License Repository...
=B PLC Logic
. . @ Package Manager X
=1} Application
m Library Manager Currently installed packages:
\E] PLC_PRG (PRG) Refresh Sortby: |Name v Install...
=& Task Configuration Name Version Installation date Update info
= §& MainTask . )
& & coDESYS Softotion 4.4.0.2 2022/4/2 Free version 4.10.0.0 available!
PLCPRG B HCQ1Pack -Ver:0.0.0.7-(3.30.00.05)  0.0.0.7  2022/4/2
3 LocalDevice

Updates
"A SoftMotion General Axis Po b
Search updates

CODESYS Store

CODESYS Store

x
D POUs | 3 Devices T
Messages - Total 0 error(s), 0 wamning(s), ( X

Description

< >

[] Display versions [/] Search updates in background Close
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3.2.2 Device Repository

Device Library is for installation, uninstalling and checking of device. Sub device can only be found
and used after it's added to device. Library. Select Tools—Device Repository and then select Install to
import corresponding files. It is applicable for PLC with supplier, SoftMotion controlling device(encoder,

driver), site bus, dedicated interface, etc.

Pic 0-3
® Demo.project - CODESYS - O X
File Edit View Project Build Online Debug | Tools | Window Help
= =] B [ R @ Package Manager... . > (BB | =
m Library Repository...
Devices >~ 2 x [ PP [J Device Repasitory.. v ToolBox v x
=3 Demo - 1 Pl &) Visualization Style Repository... ”
= Device (HCQ1-1300-D) 2 VAR [l license Renositor =
= 8] PLC Logic =¥ Device Repository x
=} Application
I_!B Library Manager Location: | System Repository v Edit Locations...
] PLC_PRG (PRS) (C:\ProgramData\CODESYS\Devices)
= [##4 Task Configuration
= @ MainTask
) pic_rre Installed device descriptions:

=3 LocalDevice String for a fulltext search l Vendor: | <All vendors>

tﬂ GenerallO (Generall0) )

3 SoftMation General AxisPodl | g Install Device Description 3
<« v P « Q1 » Module description file v ') #@="Module description f..
|O v FETME ~ ™ @
e BEE(C) A =R : ETGL: sem ~
- NS 0 | HCQX-ADO4-D _V0.05.00.220216_rele... XML 3H
< > :
T - HEEE E) | HCQX-DA04-D-V1.00.00.210621 Rele... ML kS
OUs - eVICES 5 —
‘ & Network || HCQX-EC01-D_V0.02.01.210624 relea... XML 345 v
Messages - Total 0 error(s), 0 warning(s), 0 me ol = e
Description STHE(N): ‘ ~| | All supported description fil
o £17(0) B
TESTOUITT §F U (U U FIECOmpIEr of ] ProjJect user: (nobody) INS NI Coll ThI L]

All imported description files and additional files will be copied in one inner address during installation.
Installed device will not be affected if description file is changed and user is suggested to change inner
version number of description file of updated device(or to uninstall present device, reinstall and then

update description file).

Notice:
Inner device is imported to CODESYS after installation with certain specification and does
not support any manual modification or copy. Any add or delete has to be done through

dialogue of Device Library.

3.3 PLC Application
CODESYS application objects includes library manager, POU, task configuration, global variable, sample

collecting and tracking. Multiple applications can be added in single device.

3.3.1 Library Repository
Library File is for storage of POU which is repeatedly used, which can be existed POU or custom
library. Library file is integration of not only function, functional module and program, but also some special

structure, enumeration type, etc. Creation and calling of library files with suffix of “library” and
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".complied-library” . “library” files can be edited directly as they are standard library files. For
compiled “.complied-library” files, they can’t be opened and edited directly to check and modify source
code, but all POU in library file can be called as normal

Installation of Library File

If external library or custom library is needed, library file has to be installed and called first. CODESYS
V3.5 supports  “lib" (with standard of CODESYS V2, will be transferred to “library” file for downward
compatibility), “library” and “complied-library”.

Select Tools in toll bar and then Library Repository, click and select Install. Click Open for needed

library file to install.

Pic 0-1
Tools | Window  Hel sitory X
P
@ Package Manager...
tem ~ Edit Locations...
i I ProgramData\CODESYS\Managed Libraries)
rary Repository...
@ Device Repository..
. . . . 5
tjﬂ Visualization Style Repository... L=t o
\ . Il companies) ~ —
u License Repository... B
:llaneous) ~
[ License Manager.. atio: -
i select Library X
Scripting . 1 <« Local Disk (D:) > Q1 » v o Search Q1
. 1
Customize... L Organize v Newfolder = @ @
Options... 1 [ —— A Name = Date modified Type
Import and Export Options... B This PC HCTDesigner-2.5.10743.0—TP25XXFEH...  4/19/: 10:17 AM File fold
Modbus Poll 472 2 File fold
& 3D Objects Modbus Slave 4f File folds
LT o = b_docDevelopm Module description file 4/13/2022 5:01 PM File fold
I Desktop | HCFA_ATCLib_1.1.0.compiled-library 4/18/2022 PM COMPIL
% Documents | HCFA_HSIO_ATCLib_1.0.0.7.compiled-libr... 4/6/2022 2:06 PM COMPIL
Library Profiles... & Downloads WA LS =
File name: v} Compiled library files v

Calling of Library File
Installed library will be added to CODESYS system resource library automatically and user can not
add library file to target path manually or edit other files in it. Installation, calling and uninstalling of library

file can only be realized through library manager.

Double click Library Manager, click Add Library on left corner of configuration surface. Choose
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needed library and click “OK” to call. Function, function module and introduction of corresponding library

can be checked in library manager.

Add Library
Pic 0-2 fsn;ng for a fulltext search...
Library
® Demo.project - CODESYS = &7 Application
File Edit View Project Libraries Build Online bug rrT——
QS @ oo A RBX AERG AR | [asmms JB
~a8) Ut
Composer
Devices v 3 x| i) vibrary Mdnager x
=3 Demo %5 Add library| X Delete librany
= [4J Device (HCQ1-1300-D)
Ci by Name * 2% (Miscellaneous)
= B PLC Logic
+- @ SM3
= o Application d-oTB

1 ,
E| PLC_PRG (PRG) - o@D SM3 —

= (88 TaskC i - —
(88 rask Configuration s |Standard = Standard, 3.5.14

x
=@
Company
System
System
System

= & MainTask
e 2 +@ Standards4 = Standards4, 3.
&) pLc_prG <

Advanced...

=3 LocalDevice
(@ GenerallO (General0)
'3 SoftMotion General Axis Pool

= ) Standard, 3.5.14.0 (System) | ¥ A
+ ) Bistable Function Blocks
=2 Counter

CTD

cu 4

CTuD

* ) Images

+ ) Miscellaneous

+ |2 String Functions S

i) [

Cancel

User can also click “ Advance” and select and call library quickly base on supplier name, library file function,

version number, placeholder and named function module(which is included in installed library).

Pic 0-3

i) Add Library

String for a fulltext search. ..

Library  pPlaceholder

Company: | (All companies)

= (Miscellaneous)
Application

System
- UseCases

] Group by category [] Display all versions (for experts only)

Details... Library Repository...

Creation of Library File

Cancel

User can seal needed function and function module to create own library file for sharing and application

in other projects, steps as below:

For questions or comments, feel free to email 400@hcfa.cn
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® Create empty library file Pic 0-4
File—New project—Libraries—~CODESYS library, | INewProject X
H “ H ” oy H Categories: Templates:
enter name of library “SampleLibrary1” in dialogue of DT i . > '
Name. Select storing place and click “OK” to generate I Projects ® ® ¢
<l Il et

a new library.
o

External
CODES...

If library is imported when creating a new library
project, it can be defined in Properties in each imported

library, refer to pic 3.3-6.

‘A new CODESYS library with coding rule compliant structures |

Name: | SampleLibrary1 I |

Location: |D:\codesys ~ ‘E

Pic 0-5 ) ==

® SampleLibrary1.library* - CODESYS = O X
File Edit View Project Libraries Build Online Debug Tools Window Help h &
DeEBE & >~ RRXMLGMASIN AN ta- 0 |6 (G » mN[(EC=C=E3 [» |E|w
POUs v 4 x i) Library Manager x -
= [ SampleLibrary! ¥ ||%5Add library X Delete library | “f Properties 73 Details | 5] Placeholders (fffl Library repository
* 122 Libname Name Namespace Effective version
J) Libr
2 + s CAAFBFactory = Workgroup) FBF 3.5.13.0
[ Project Information & Cut
G e + +38 CAATypes = CAA Copy orkgroup) CAA 3.5.13.0
ceeig »@ CBML = Common§ dlutions GmbH)  CBML 3.5.13.0
B Paste
X Delete
Add Library...
Try To Reload Library
=3 CAAFBFa Properties...
9¢ ERROR Export Library...
+ 12 Factory
5 v
< >
Messages - Total 0 error(s), 0 warning(s), 0 message(s) > X
Download - |0 0 error(s) l@ 0 warning(s) IO 0 message(s)
Description Project Object Position
D POUs fz?awces [E] Messages - Total 0 error(s), 0 warning(s), 0 message(s) Q Watch 1
Lastbuid: ©@ 0 @ 0  Precompile: / Project user: (nobody) QO

Notice:

@ Called library is under Parent library, can be set as show or hide.

@ Actions of an imported library including version, name space, visibility, visit properties will depend on
settings in dialogue of properties. Then it will act as defined when called by project.

Properties - #CAA FB Factory X
o (4]

Default library: [cu FB Factory, * (cuTedm]

Pic 0-6

Visibility:

[ Only allow qualified access to all identifiers.

If the current project is referenced as a library by another project:

[ Publish all IEC symbols to that project as if this reference would have been included there directly.
[[] Hide this reference in the dependency tree.

[] Optional (ifthe library is missing, no errorwill be reported).

For questions or comments, feel free to email 400@hcfa.cn 15


mailto:400@hcfa.cn

CODESYS Software Model

® Create POU

User can create function and function module in library file, or edit enumeration, structure,

interface,and global variable. Example: right click “SampleLibrary”—”Add object’—"POU",select Function

module and choose ST as program language.

Pic 0-7

POUs v X

= Samplelibraryl i
= I Libname
+ ) Enums
) Function Blocks
() Functions
+ I GlobalConstants
) Globalvariables
) Interfaces
) Structs
+-1) Templates
2 Types
m Library Manager
\E] FB_wave (FB)
B rroject Information
[ Project Settings

i

=] 2

m Library Manager E] FB_wave X
L FUNCTION BLOCK FB_wave

VAR _INPUT

3 Excute:BOOL;

4 END VAR

B S VAR OUTPUT

€ iwave: INT;
7 END_ VAR

=] e VAR

: ia:INT:
10 ib:INT:
11 END VAR

IF Excute AND ia<l00

s| =w_1F
& iar=ia+ib;
iwave:=ia:

Check and save by Build—Check all Pool Objects, select Project information if no mistake, to edit

information like belonging company, title, version number, writer name, introduction, etc. Black and bold

part must be filled and finally E] , save project and load to library to save the library file.

Pic 0-8

» SampleLibrary1.library*

File

POUs

Edit View Project | Build

- CODESYS

Online Debug Tools Winds
3 Build F11

Rebuild

Check all Pool Objects

=) SampleLibrary
=12 Libname
+-1J) Enums
() Function Blocks
(2 Functions
+ I GlobalConstants
+ -\ Globalvariables
() Interfaces
() Structs
+ ) Templates
) Types
'ﬂ Library Manager
=] FB_wave (FB)

Project Settings

Generate code
Generate runtime system files...

Llean

Clean all

Project Information X
File Summary Properties Statistics Licensing Signing
Company: [ncra |
Title: | HCFA Common Library Template |
Version: |1,u | [] Released

Library Categories: |

Default namespace: [TMF

Author: |Nyssu

Description: A sample library]

The fields in bold letters are used to identify alibrary.

D Automatically generate ‘Library Information’ POUs
[] Automatically generate ‘Project Information’ POUs

[ o ]

Cancel

After above settings, install the library file through Tools—Library Repository and user can delete it

in same route. Pay attention to consistency of version number of CODESYS and uninstall library of old

version. Reinstall to finish update of custom library.

Encryption of Library File

If custom library needs to be shared with closed source code, two ways as below:

® Save library file as compiled version

For questions or comments, feel free to email 400@hcfa.cn
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Default format of custom library file is “.library”, which can be opened and edited. Select File—Save

Project As Compiled Library—Save to save the

to shared users.

compiled library file and the the source code will not open

Pic 0-9
‘File Edit View Project Build Online Debug # Save As Compiled Library X
|Z] New Project... Ctrl+N
@& Open Project... Ctrl+0 « v A « FHEEE (D) » codesys v B 2E codesys"
1l Close Project :
T save Project Ctrl+S |0y FETEE B v o
Save Project As... x
| Save Project As Compiled Library... I = AEEC) Y 2% A 38 A
Save Project And Install Into Library Repository - DI (D) CODESYS 2022/3/3 10:09 i
(ol i Y| - REEEE) GatewayPLC 2022/3/3 10:10 Xt
Source upload... Licenses 2022/3/3 10:09 by
Source download... i Network v
v £ >
& Print..
Print Preview... THAE(N): ’Samp\eljbrary‘l v
P Setup... e . "
D Page Setup FFERT): Compiled library files v
Recent Projects »
Exit Alt+F4 " ‘#‘% RE[S) m

® Item settings—Project settings—Security, then user can choose Password for protection.

Pic 0-10
POUs ¥ B X project Settings X
=) SampleLibvaryl "
+ 12 Enums ® Compier wamnings
No protection _
{2 Function Blocks .ﬂ Library development U
£ Functons & Page Setup (O Dongle () Certificates
- 5] - 1f this option is activated, a password is used to encrypt the content of the currently
+ 1) GlobalConstants J Searity opened project file. The user must enter this password whenever this project is loaded,
# ) GlobalVariables & src even ifitis loaded as lbrary reference.
0 Interfaces & Softhotion (1) If you forget the encryption password, your project file will be losti It is
B structs @ source Dowrload not possible to restore the file contents in this case!
+ 1) Templates § Static Analysis Light
) Types 8 Users and Groups

m Library Manager
@ FB_wave (FB)
B Froject Information

@ Visualization
E Visualization Profile

New password:

ot ||

[oc ]

Cancel

Save and reinstall the project after password is set and password will be needed each time the library is

opened. Source code can’t be checked with incorrect password. This method is also applicable to project

files in same steps.
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Pic 0-11

Encryption Password b4 CODESYS «

Enter the DBSS\’-‘OI’d for ‘SampIeLibraryl': The specl_fled pro4ect could not be \c.?ded. Possible reasons might be:
- The project file is corrupted or invalid.

- The project has been saved with a newer version of the programming

system. If this is the case, you can open the project in the

| | corresponding version, choose "Save As..." with the appropriate storage
version, and retry again.

[ o ][ conce

3.3.2 Task Configuration
Multiple POU can be created within each application and they are executed based on Task. After
configuration in Task, POU will execute according to task configuration cycle or certain trigger. Rules as
below:
Maximum cycle task of 100
Maximum Freewheeling task of 100
Main program “PLC_PRG" can operate as inertia taxiing task under anytime without manual
setting.
®  Processing and calling program will execute in top down order according to task configuration.

Before introduction of task window configuration, please understand below PLC execute program process.

Besides above 3 phases, PLC will also process interior diagnosis, communication, /0O data within one
scan cycle. So, the scan cycle length depends on hardware filtering time of input circuit, lag time of output
circuit, scan type and user project, etc.

Then it's introduction of Task Configuration options which influence project execute. Find Task
Configuration in left tree menu, double click and four options can be found in right configuration interface :
Monitor

After entering online mode, in right monitoring window of Task Configuration, user can monitor

present status, cycle times, actual executing time, average/max/mini cycle time and other related

parameters.
Pic 0-12
m Library Manager L,g Task Configuration X
Monitor  Variable Usage System Events Properties
Task Status IEC-Cyde Count  Cyde Count LastCyce Time (us) Average Cycle Time (us) Max. Cyde Time {(us) Min. Cyde Time (us)  Jitter (us)  Min. Jitter (us) Max. Jitter (us)
@MainTask Valid 759965 1824953 7 9 25 6 2731 -2701 30

Variable Usage
In Variable Usage interface, user can check use of all variable usage, including variable type, task
in which variable is used, number of operations, etc.
Pic 0-13
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m Library Manager ng Task Configuration X

Monitor Variable Usage System Events Properties

Variables Type Count MainTask
PLC_PRG.fbTON1 TON 1 r
PLC_PRG.ideng INT 1 w
PLC_PRG.Var INT 1 w
PLC_PRG.iTime1 INT 1 r
PLC_PRG.blight1 BOOL 1 w
PLC_PRG.blight2 BOOL 1 w
PLC_PRG.iTime2 INT 1 r
PLC_sample.MinInput INT 1 w
PLC_sample.Input1 INT 1 r
PLC_sample.Input2 INT 1 r
PLC_sample.Input3 INT 1 r
PLC_sample 1.FB_PT IFilter_0 FB_PT IFilter 1 r
PLC_sample 1.fPeakValue REAL 1 w
PLC_sample 1.rkp REAL 1 r
PLC_samplel.tTn TIME 1 r
PLC_sample 1. tPLCCydetime TIME 1 r
PLC_sample 1.rOutput REAL 1 w
PLC_sample 1.FB_Peak_0 FB_Peak 1 r

System Events
Optional system event is decided by actual hardware and will be provided by corresponding library
file, which may lead to different system events in different hardware. Processing of system event set in

task configuration includes stop, start, login, logout, modification, etc.

Enter configuration interface through Task configuration—System event—Add Event Handler, select
needed event in drop down list.
Pic 0-14

m Library Manager E Task Configuration X E"] PLC_PRG

Monitor  Variable Usage System Events  Pproperties
| gk Add Event Handler Remove Event Handler | @ Event Info.. 5] Open Event Ft

AfterReadingInputs

AfterWritingOutputs
BeforeReadingInputs
BeforeWritingOutputs
Add Event Handler % CodelnitDone
Debugloop
DownloadDone
Exception
Event:  AfterReadingInputs hd ExitDone
Login

: H & Logout
Function to call: | Io OnlineChangeDone
PrepareDownload
PrepareExit
PrepareExitComm
Implementation language | Structured Text (ST) ~ PrepareExitTasks
PrepareCnlineChange

Descriptiom: Called after reading inputs. Context=IEC task. PrepareReset

P PrepareShutdown
Debugging=Enabled Preparestart

PrepareStop
ResetDone

- StartDone
OK Cancel StopDone

Name Description

Scope: (@) Application (O PouUs

Name the function in “Function to call” after adding and don’t use existed function in POU. Click OK
after setting and “Implementation language” is the language to call function.Take Login as example, find
system function block under Application and double click to edit with offered language, then Login function

will trigger each time the system logs in.
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Pic 0-15
Devices v & X | (@ TaskConfiguration "[5] rogin x| ] Device |
= [ pevice HCQ1-1300D) [T A 1 FUNCTION Login : DWORD
= pLC Logic 8 2 VAR INPUT
3 EventPrm: CmpApp.EVIPAREM CmpAppComm;
= 'o Application a END VAR
i) Library Manager 5 VAR
FB_Peak (FB) € END_VAR
[£] FB_PT1Filter (FB) : x
[£] F_Minmum (FUN)
) Login (FUN)
PLC_PRG (PRG)
[7] PLC_sample (PRG)
[#] pLC_sample1 (PRG)
[£] pou (prE)
[E1 poli1 PRE
Properties

Basic properties show in tab.

@ Task Configuration X E] Login | ]:ﬂ Device
| Monitor Variable Usage System Events Properties

Max. number of tasks: 100

Max. number of cyclic tasks: 100

Max. number of freewheeling tasks: 100
Max. number of event tasks: 100

Max. number of external event tasks: 100
Max. number of status tasks: 100

Max. watchdog time: 400000000 ps

Max. watchdog sensitivity: 10
Multi-Core: FALSE

Task configuration also includes execution priority, task activate type, watchdog setting, calling.

Below is detailed instruction:

Pic 0-16
Devices v 8 X & MainTask x
= £} Application \¥| A || Configuration
m Liorary Manager
5] Fa_peak (FE) Priority (0.31 ) |1

2] Fe_pTiFiter FB) S

] F_Mi N " =l
Mimum (FUN) & Cydic v Interval (e.q. t2200ms): |ZD l ms v

2] Login (FUN)
[2] puc_pra (rG)

a Watchdog

PLC_sample (PRG) [JEnable

€] PLC_sample1 (PRG)

[5] PouprG) Time (e.g. t#200ms): [t£200ms
5] pou1 fre) Sensitivity: 1

[ Pou_1 prG)

= @ Task Configuration
= & MainTask .
@] PLC_sample 4k Add Call X Remove Call [ Change Call | & Move Up & Move Down | ™= Open POU
@ PLC_PRG POU Comm...
&) PLC_sample PLC...
*-'% LocaDevice &) pic...
% SoftMotion General AxisPoo || | PLC...
< >
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Task Activate Type
Four activate types are offered in CODESYES as default setting and user can add “External” options

after adding description file of Q1 from HCFA. All activate types are optional in application configuration.

1. Cyclic
Cycle execution of projects under this mode will change its time according to program qty and execute
orders.
Pic 0-17
10ms 10ms
’ 8ms ‘ 2ms ‘ 7ms ‘ 3ms ‘

& Event
4 Bdernal

W, Freewheeling
Status

Fixed cycle time
| Actual execute time
:] Waiting time

If actual execute time is shorter than fixed cycle time, rest will be waiting time, not executed
immediately the next cycle. If then lower priority tasks that are not being executed, the wait time is used
to execute them.

2. Freewheeling

Under this mode, task will be called and executed when project starts and will enter next cycle after

each cycle, not affected by scan cycle.
Pic 0-18

8ms ams 10ms

No fixed task time in the mode and could be different each time. So it’s not frequently used in actual
application.
3. Event
Pic 0-19
Type

(. | e | o[-

Under this mode, task will be executed when event area variable meets rising edge.

4. External

Only can be used after description file of Q1 is loaded, with two types as below:

Pic 0-20
Type
IlIntEvent
Watchdog I2IntEvent
I3IntEvent
[enable T4IntEvent

ISIntEvent
Time (e.g. t#200ms): I6IntEvent
I7IntEvent
Sensitivity it I8IntEvent
ISIntEvent
I10IntEvent
I1lIntEvent
I12IntEvent

¢ I13IntEvent
4k Add Call X Remove Call [ Change €Al antevent

I15IntEvent
POU Comment CntoCmpEvent
&) pLc_PrG Cnt1CmpEvent
= Cnt2CmpEvent

Cnt3CmpEvent
Cnt4CmpEvent
CntSCmpEvent
Cnt6CmpEvent

Cnt7CmpEvent

For questions or comments, feel free to email 400@hcfa.cn 21


mailto:400@hcfa.cn

CODESYS Software Model

5. Status

This mode is like event mode, but its trigger is TRUE status of event area variable.

Priority
CODESYS has 32 priorities (0~31, smaller number with higher level) for tasks. Users can not
distribute tasks with same priorities in on project. Normally tasks of motion control program should be
distributed with higher prioritiy than other tasks in the same interface.
Taking Cycle task as example, if there are 3 different tasks with 3 priorities:
Pic 0-21
Task 1: prioritiy 0, cycle time 10ms
Task 2: prioritiy 1, cycle time 30ms
Task 3: prioritiy 2, cycle time 40ms

 —
0 \ 20 30 40 _/ 50 t (ms)

Task 1 interrupts task 2 Task 1 interrupts task 3

Watchdog

It's hardware type timing device of controller and is closed in default setting, which is used for
monitoring abnormality of inner clock during project execution. It will trigger when crash or endless loop
occurs, and send signal to reset or stop running program.

Time and sensitivity parameters are needed for watchdog configuration and each task can have
separate watch dog. Default time unit is ms; default sensitivity value is 1 and it’s used as permitted
exceptional value.

Pic 0-22

Watchdog
Enable

Time (e.g. t#200ms): |t=ZDUmS| ‘ ms

Sensitivity: 1 |

So, actual trigger time of watchdog=time*sensitivity. Watchdog will stop present project if its
executing time is longer than watchdog setting time. It’s normally used in situations which have high

requirements on real time and safety, to prevent PLC from crash or endless loop.

3.3.3 PLC Programming

PLC programming interface consists of statement area and code area. POU can be divided into FUN,
FB, PRG according to function. For FB and PRG, static variable is used and can be monitored after login
and called in next cycle. For FUN, its return value is single and temporary variable is used. Break point is

needed, or variable value can’t be checked in login status. Calling relation among these three is as below:
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Pic 0-23
FB

PRG /\>

FUN
——>Called

User can find “Application” in tree menu, click “Add object” -» “POU”, Add PRG/FB/FUN,
Implementation language, and then choose corresponding programming language.
Pic 0-24
Add POU X
@ Create a new POU (Program Organization Urit)
e

[Pou | VIR e e e m e m e —————

(@) Program
() Function Block [ P e —— -

3 (

Type 4 I
1

\

Implements

specifier.

Method implementation language:

Structured Text (ST)

(
: Code Area !
. \

Returntype:  DWORD

Implementation language:
Structured Text (ST) 7
Continuous Function Chart (CFC)
Continuous Function Chart (CFC) - page-oriented
Function Block Diagram (FBD)
Ladder Logic Diagram (LD) 100 % | @R
Sequential Function Chart (SFC
>

Structured Text (ST) . <

All variable value should be defined in statement area when setting its name, type and initial value:
input variable, output variable, input/output variable, local variable and constant. Format of statement is
based on IEC61131-3 as below:

First character of variable can be letter or underline, but not number.
Name of variable is case insensitive.

Constant underlines are not permitted in variable name.

Space and special characters are not permitted in variable name.
Keywords, FUN and FB names are not permitted in variable name.

Keywords will appear in blue capitals automatically.

Single-line comment can express with “//" . Choose “(**)" if comment is needed to be among
statement sentence(not within character sting) and Chinese comment is supported.

Details as below:

{(*<comment>*)}

<variable name> {AT<Address>}: <data type>{: =<initial value>}; {//<comment>}

{} optional part

Variable with fixed address is in distinguished storage area through |, Q, M. Define variable type with X, B, W, D.

Define a digital input according above statement:

E] PLC_test x -

~E]
O

B 4 VAR RETAIN PERSISTENT

€ binput AT
END VAR

100 % |@&R v
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For users not familiar with variable statement format, Shift+F2 or right click Auto Statement to avoid

mistakes. Red dialogue must be filled and other parts according to actual need:

Pic 0-25
Scope: variable scope, local variable or Auto Declare
interface variable
Scope: Name: Type:
Name: refer to IEC61131-3 VAR v 4] v
Object: Initialization: Address:

Type: variable data type

¢

PLC_test [Application]

Object: application

Flags: Comment:
Initialization: initial value [JconsTanT

[CIRETAIN
Address: external address [JpersISTENT

Signal: define variable as constant, holding
or persistent B Cancel

Comment: variable comment

User can select needed programming language according to personal favour in code area. Below
will be detailed instruction of three types of POU offered above.
FUN

FUN is basic algorithm unit, which has at least one input variable, no static variable, only one
return value. It can be called by FUN, FB and PRG.
Inner logic of FUN can be selected from IEC61131-3 and name of FUN is the return value and FUN

output:
Pic 0-26
Add POU f F_Minmum X -
@ Create a new POU (Program Organization Unit) 1| FUNCTION F Minmum : INT Return value and data type
‘Nm; 3| | VAR INPUT O
F_Minmum . - .
o = — Statement area of FUN input
(O Program _ END
(O Function Block B VAR
Extends: . 7 — Statement area of FUN local
Inplements: 2| |_END VAR
Access specifier:
Method implementation language:
Structured Text (ST) 100 % @
(® Function 1 —
Retuntype:  |INT E’ (T m e .
| |
Implementation language: 1 Code Area 1
Structured Text (ST) v 1 1
A R - 100 % |[ER
Add Cancel < >
Notice:

FUN could have multi input variable but only one return value with no type restriction.

Unlike FB, FUN has no appointed memory allocation. User can appoint in input interface to get the

only return value.
As inner variable can’t store values, user need to check values with help of break point.

Var_INPUT of FUN can be empty, constant, variable or call FUN.
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[Example 1]: Create a FUN to output minimum value of three integer variables, according to above.
FUN statement:

Pic 0-27
/i PLC_PRG F_Minmum X -
1 FUNCTION F Minmum : INT
= 2 VAR _INFUT
3 Inputl:INT; I:l
4 Inputl:INT;
5 Input3:INT;
£ END_VAR
= 7 VAR
g iVar:INT;
] END VAR
10 -
100 %% |@
& ]
1 /4 00 compare the three imput and output the minmum one
= 2z IF Inputl<Input2 OR Inputl=Input2 THEN
k] iVar:=Inputl;
= 4 ELSE
E iVar:=Input2;
£ END_IF
= 7 IF Input3<iVar OR Input3=iVar THEN
2 iVar:=Input3;
] END IF
10 F Minmum:=iVar;

Calling FUN in program:
Calling FUN needs not be instantiated and choose FBD as programming language for convenient

check of FUN interface, ToolBox—General—Box, drag to edit area and fill according to I/O interface.

Pic 0-28
/ i F_Minmum @ PLC_sample X ToolBox R
PROGRAM PLC_sample - General
_ . VAR [iT Network
3 //Function 0
- - Box with EN/ENO
4 Inputl :INT; var Assignment
5 Input2:INT; -+ Jump
€ Input3:INT; 4mr Return
7 MinInput:INT; 3 Input
- - Branch
1 e T Execute
F_H_-i_mm_m' III + Boolean Operators
Inputl —Inputl MinInput + Math operators
Input2 — Input2 % Other Operators
Input3d —{Inputd * Function blocks
+ POUs

Input Assistant

Text search Categories

Function blocks ~ Name Origin
3 J |-y
Keywords - = l o

Conversion Operators

+ {} CmpEventMgr Libra CmpEventMor, 3.5. 1
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Online operation result of FUN:

Pic 0-29

=] F_Minmum

@] PLC_sample x

Device.Application.PLC_sample

Expression Type Value
@ Inputl INT 8
@ Input2 INT 3
@ Input3 INT 12
@ Minlnput INT 3

Inputl
Input2[3
Input3 [ 12 |

F_Minmum

Inﬁatl
Input2
Input3

——MinInput [ 3 |

FB
FB is to seal repeatedly used program for convenient calling.
Select any inner logic language of IEC61131-3 for FB and custom block interface as below:
Pic 0-30
Add PoU X F_Minmum PLc_PRG [E] FB_Maximum X -
@ Create a new POU (Program Organization Unit) 1 FUNCTION BLOCK FunCtion bIOCk name ~
2| vaR INPUT
Name: 3 Input interface declaration area for function blo&|
|Fe_Maximum | 4 END VAR
Type 5 VAR OUTPUT
OProgram = —p Output interface declaration area of the function block
(® Function Block 7
[JExtends: 3 VAR
[Jimplements: o . . .
Drnal [ abstract - XD VAR I—» Local variable declaration area for function block
iU
Access specifier: - 11 — lml@ -
Method implementation language: 1 —
Function Block Diagram (FBD)
O Function
Retumtype: | == | Y 4ymmmmsmsemse==- \
( .
Implementation language: | Code Area !
Structured Text (ST) v \ /I
e emm————

Notice:

® Address variable with fixed address(like %I1X1.1) should not be partial variable of FB, so it will not

reply on hardware and assignment can be used for calling.

® Instantiate FB before calling, which is different from FUN. Different defined instantiations are
suggested one FB is called repeatedly in one project.

®  FB supports adding Method, Extend, Implement and other programming method
Difference between expression of FUN and FB:

Pic 0-31
FUN FB
Memory allocation Not appointed All allocated
1/0 variable Only one output variable No limitation
Calling relation Can call FUN, not FB Can call both FUN and FB
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[Example 2]: According to above instruction, define a FB to realize PT1 first order low pass filtering
algorithm. Make output flat through adjusting rk and tT parameters. Among which, filtering coefficient a
is sampling collecting cycle/ (filtering time+sample collecting cycle) ( filtering coefficient 0<a<1) .
User can set low pass filtering gain factor and time constant according to actual need and laws of this
algorithm are as below:

®  Bigger time constant, smaller filtering coefficient, more stable filter but low sensitivity.
®  Smaller time constant, bigger filter coefficient, higher sensitivity but more unstable filter.

FB statement:
Pic 0-32

[5] FB_PT1Filter x
1 FUNCTION BLOCK FB_PTlFilter
B 2 VAR INPUT
3 rInput:REAL:=0.0;
rK:REAL:=1.0;
tI:TIME; /1
€ tPLCCycletime: TIME;
7 END VAR
B 8 VAR_OUTPUT
5 rOutput:REAL:=0.0;
1 END VAR
B 11 VAR
12 _rT:REAL;
13 _rPreQutput:REAL; //The data is output for the previous cycle
14 END VAR

B 2 IF _rT=0.0 THEN

3 rOutput:=rlnput;
4| END_IF
5 _rT:=(TIME_TO REAL(tT)+TIME_TO REAL(tPLCCycletime))/TIME TO REAL(tPLCCycletime);
B € IF ABS (rOutput-rInput)<lE-¢ THEN

rOutput:=rinput:

B 8 ELSIF _rT>0.0 THEN

9 routput:=(rK/_rT) *rInput+(1.0-(1.0/_rT))*_rPreQutput;

=] 10 ELSE

11 rOutput:=rinput;

12|  END_IF

13 _rPreQutput :=rfutput;

Calling FB in program:
Choose FBD as programming language and call instantiated FB. ToolBox—General—Box, drag to

edit area and fill according to 1/O interface.

Pic 0-33
F_Minmum @ PLC_sample X oo 2 4 b
5 iy 5 1 1 - General
4 FAE 1on Block
= Network
10 FB_PtlFilter 0:FB_PT1Filter; h
— - - B
11 rEp:REAL:=1; o
S $F Box with ENJENO
1z tIn:TIME:=T#1000M5; )
— —— . S -uak Assignment
_v tPLCCycletime : TIME :=T#4M5; 5 Jump
14 riutput :REAL; _—
= e - *H Input
3 FB PtiFilter 0 [... | = Branch
FB PT1Filter T Execute
fPeakValue rInput rutput rutpu + Boolean Operators
rEp rK + Math operators
=Tn tT + Other Operators
+ Function blocks
TFLCCyclet Input Assistant + POUS
Textsearch Categories

4« Name

[ 1@
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Operation result of FB:

To better visualize the actual filter effect of first-order low-pass filtering, add a unilateral exponential

pulse waveform

Pic 0-34
= @ //. . ‘ F_Minmum )’. PLC_: le x
F_Minmum PLC_sample E FB_Pea XL -
1 FUNCTION BLOCK FB Peak 5 //Function Block
2 VAR _INFUT 10 FB_PtlFilter_0:FB_PT1Filter;
3 END_VAR. 11 rEp:REAL:=1;
= 4 VAR OUTPUT 12 tIn:TIME:=T#1000M5;
g fPeak:REAL; 13 tPLCCycletime : TIME:=T£4M3;
€ END VAR 14 rOutput:REAL;
=| 7 v =
1€ : H
2 fExponential :REAL; - FB_Peak _0: FB_Peak
- 17 fPeakValue: REAL;
3 fvalue:real; L -
10 n:INT:=1; o
2 FE_Peak 0
11 END VAR = —
- A \ FBE Peak
- fPeak [— fPeakValue
= 1 FOR n:=1 TO 10 DO
= 2 IF fwvalue<1000 THEN
3 fExponential :=EXP(({0.0023*fvalus]); e '
4 fvalue:=fvalues+l; FB_PTiFilter
= g ELSE fPeakValue —|rInput rQutput rQutput
€ fvalus:i=- THp —|TK
7 END_IF tIn /eI
5 END_POR_ tPLCCycletime —tPLCCycletime
5 fPeak:=fExponential-5;
Pic 0-35
[0 PLC_sampler x |[5] FBPesk 5] F_Minmum
Device Application.PLC_samplel
Expression Type Value Prepared value Address Comment
+ @ FB_PTIFilter_0 FB_PT 1Filter Function Block
# Kp REAL 1
% tTn TIME T=1s
@ tPLCCydetime TIME T#4ms
@ rOutput REAL -4,1819253
@ fPeakvalue REAL 0262467861
+ @ FB_Peak D FB_Peak creat peak
rn 2
1 FB_PT1Filter 0
FB_PT1Filter
fPeakValue rInput rOutput — rOutput
P B S
tTn[ Tes  eT
tPLCCycletime tPLCCycletime
2] FB_Peak 0
FB Peak
fPeak —— fPeakValue

rOutput output waveform:
Pic 0-36
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) ___j\\.\___j\ \JA\WJA\ I PLC_zamplefPeakValue

- +—| mm PLC_sample.rOutput

Program

As core of a task, partial variable, global variable, external variable(hardware mapping address) can
be defined in program. A program may contains configuration of address and allow direct express variable
of PLC physical address. Address configuration can only be used in statement of inner variable and can
be filled as below format:

bVar AT%IX0.0: INT;

Assign direct express variable as below in program edit area:

%Q0.0: =TRUE;

Program organization unit can’t call itself but can call other programs. Only call program will be
executed.

Calling program will be format as below if ST is selected :

PRGsample ();

Calling program will be format as below if LD is selected:

Pic 0-37
Input Assistant
PLC PRG |—p Null Box call
Textsearch Categories
??‘_1 I:]o Function blocks a  Name Type Origin
Il I Keywords m N
{1 EN  ENO
229 — =229 Conversion Operators ‘
222 —1 4 o
i E;O— + {} sm3_8 ; 13 Ba
Box call with EN/ 3_Basic 3
+{} sm3_cne , M3 CNC. 4.4.0
+ {} sm3_Error

[Example 3]: Write a program to control level. Discharge water when level is 500 higher than alarm and
charge water when lower than 100.
Pic 0-38
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F_Minmum PLC_PRG X FB_PT1Filter

1 PROGRAM FLC ERG
= 2 VRR

FE_Peak

rlevel: REAL:=350;
Portliopen: BOOL;
rLiguid Speed: REAL:=10;
PortBopen: BOOL;

END VAR

[

1 M

_'_ PLC_samplFf:'_ \ In Structured Text,
= 2 IF rlevel>500 THEN A
(); needs to be added after the program object

Porthopen:=T

[0

rlevel:=rLevel-0.
ELSIF rlevel<l00 THEN

PortBopen:=TRUE;

S5*rLiquid_Speed;

1

rlevel:=rLevel+0.5*%rLiquid Speed;
8 END_IF

3.3.4 Data Unit Type

It is also call custom DUT, including Enumeration, structure, alias, union.
Single right click “Application” and select “Add object’-» “DUT", select and name needed DUT, click
Open to create.

Pic 0-39
Add DUT X
OQ Create a new data unit type
Name:
Devices > 3 X pUT}
=3 Untitled2 A Type:
= () pevice (HCQ1-1300-D) (@ Structure
=20 pLC Logic |
o . Extends:
=3 Applic % ox M Alarm configuration...
i) Lo u € Application... () Enumeration
Bn B Copy @ Axis Group...
= (@ Ta Paste @ Cam table...
- gl X Delete & CNC program.. O Alias
Refactoring » |8 CNC settings.. Base type:
3 LocalDevice B3 Properties B®  Data Sources Manager... O Union
3 softMotion FE |!¢: DUT... ‘
224 Add Object Y8 external File..
J AddF e . .
—;‘ d_d o\-der @ Global Variable List...
BB & Image Pool..
Edit Object With... ~0 Interface...
& - . o
0§ Login Network Variable List (Receiver)...
”— . o -m:- Cancel
Delete application from device @ Network Variable List (Sender)...

Like FB, Structure of DUT also supports Extends, which means user can extend another Structure
through one existed and defined Structure.
Introduction of three types:
Structure

Consisted of a series data with same or different types, it is a kind of custom defined data type.
Integration of different types of data is sometimes imported, like information of a motor including model,
factory, rated voltage, rated current and with/without brake. Inner relations between motor and these
variables in form of separate variable, which is reason of taking Structure.

Statement as below :
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Pic 0-40

]

2 STROCT

Lo

| s

in

(53]

END_STRUCT
7| END TYPE

o

“¢ Motor X Structure name
I e

Edit structure variable

[Example1]: State Motor as structure in DUT, including information of model, factory, rated voltage, rated

current and with/without brake. Extend structure Motor_hcfa based on structure Motor, add element

protection level and rated torque and call the structure in program.

Statement structure Motor:

Pic 0-41
oE‘ - II\y Alarm conmgurauon...
:.:w(mae Cut o Application...
) Lorary i Copy @ s Group...
[ pLc_pra Paste @ Camtable..
=-(@ Task Con ¥ Delete @& CNC program...
= §& main Refactoring » |@ CNC settings..

Pl - N E® Data So s Manager...
Lm:ailDta\rice‘gj R |at$ DUT... é
SoftMotion Gener ‘—J Add Object 4 ‘ 5] External File...

2 Add Folder... @ Global Variable List...
0" Edit Object ] Image Pool...
QI; Motor X
1 TYPE Motor :
2 STRUCT
- 3
4 Froduct_ID:DWORD;
5 Vendor: STRING(20) ;
€ Nominal Voltage:REAL;
7 Nominal Current:BEAL;
3 Boles:INT:
3 Brakes:BOOL:
1a
11 END_STRUCT
12 END_TYFE
13

Extended structure Motor_hcfa:
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Pic 0-42
Input Assistant
Add DUT X
Text search Categories
01,: Create a new data unit type Data Unit Types & Name
= oAppI\cmon n
Name: 42 pur
[Motor_heta |

Type: /
@Str::ur: =) /ﬁ Mator alg Motor_hcfa X i PLC_PRG
ends: |motor
F‘ | 1 TYPE Motor hcfa EXTENDS Motor :
() Enumeration -
2 STRUCT
3
o";:;‘pe_ 1 Ingress_Protection:STRING(20):
i 5 Rated Torgue:REAL;
() Union - -
c
7 END STRUCT
8 END_TYFE
]

Add Cancel

Call Motor_hcfa in program:
Like FB, instantiate the structure first and then the stated structure can be used directly. Its element
of variable can be called through “.”.

Pic 0-43
E| PLC_PRG X
1 PROGRAM PLC_ERG
8 2 VAR
3 motor_l:Motor_hcfa;
4 END VAR
Eiw
1 e
$Bake ]

# Ingress_Protection
# Nominal_Current
# Nominal_Voltage
# Poles

# Product_ID

# Vendor

Call and assign element of structure one by one:
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Pic 0-44

] PLC_PRG X ¢ Motor

Device Application.PLC_PRG

Expression Type Value
= & mator_1 Motor_hcfa
% Product_ID DWORD 2234
% Vendor STRING(20) 'HCFA'
& Nominal_Voltage REAL 240
# Nominal_Current REAL 0.5
% Poles INT 4
# Brake BOOL
# Ingress_Protection STRING(20) 'IPRS'

1|® motor_l.Product_ID[ 2234 |:=2234;
z|© motor_l.Vendor[  HCFA  |:="HCFA';
3 motor_l.Ingress Protection] _ IPes  |:='IPE5';
4| motor_l.Nominal Voltage[ 240 |:=240;

g motor_l.Nominal Current[ 05  |:=0.5:

€|~ motor_l.Poles[ 4 :=4;

motor_l .Brakem:sfri ;RETURN]

Enumeration
Enumeration is an named integration of integer constant and frequently seen in normal life. A variable
with several possible values can be defined as enumeration like traffic lights with values of red, yellow and
blue.
Statement of Enum:
Pic 0-45

¢ Traffic_Light x

TYPH Traffic_Light : Enumeration name

{
Ienum member := 0 I\Enumeration definition
) UINT:
—n > data type

END TYPE

Gk

e

[Tl

® Basic data type is INT or can be appointed, shown as above pic @.
® If not assigned, it will increase form 0 as INT integer constant.

® Integer can be copied to a enumeration.

Notice: Build property will be inserted in default enum statement in position of pic @.
Enum defined through {attribute 'qualified only'} needs addressing with appointed global
variable, while enum defined through {attribute 'strict'} will not attend mathematical
operation or assign other data type to enum, including value of constant. User can delete
property compile if not needed.

Or build property will occur below error reports.

€ C0358: 'test' is not a valid value for strict ENUM type “Weekday'

€ C0359: Arithmetics not allowed on strict EMUM type "Weekday'
€ C0353: '(Weekday 1 4 UINT#1)' is not a valid value for strict ENUM type "Weekday'
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Example 1: Use enum to display seven days of a week as Sun, Mon, Tue, Wed, Thu, Fri and Sat and

change once a task cycle.

Statement:
Pic 0-46 Add DUT
o Apph [y Alarm conmgurauon.. -
*
%% o = b cut o Application.. '®  Create a new data unit type
L4 =
B { i
m Library Mz Fﬂpy ,5} Axis Group... e
5] rc_pra| B Paste @ Camtable.. [Weekday o
={&4 Task Cont X Delete & CNC program... e
=@Manl  Refactoring &5 ONC settings... () Structure
@ Pl e " Data Sources Manager... motof
[ Properties..
LocalDevice P |¢U DUT... (® Enumeration
SoftMotion Gener ‘ =] Add Object a » | &) External File.. A [] Telistsuppert
QO Add Folder.. @ Global Variable List... O Alias
(3 Edit Object U Image Pool... Base type:
() Union
23 weekday x :
1 23 weekday x -
. Member Value =
: TYPE Weekday : ISun 0 ul i
8 4 ( Mon
S Sun:= 0, Tue
: Mon, Wed
z_u:' Thu Support for rendering enumeration
& ’ i . .
Thu, ;:t variables in tabular form
10 Fri,
11 Sat
1 )z
13|  END_TYPE

Call enumeration of Weekday in program:
Pic 0-47

t10ic

Weekday_l:Weekday;

B 12 IF weekday 1

13 Weekday_l1:=0;
=] 14 ELSE
5 Weekday_l:=Weekday 1+1;
END_IF

Login and check running as below:
Pic 0-48

A3 =tast. i)

(‘W= ay 1:

IF weekday 1  Sst S THEN
Weekday 1 sa  |:=0;

ELSE
Weekday 1[ St |:=Weekday [ s Ri;

END_IF

Alias

In brief, provide another name for a basic type data, array or custom data for better management on
variable of statement. For example, to define a character string data type with fixed length for storage of
IP address, user can take alias for easier distinction and modification of IP address length.
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Statement:

Pic 0-49

¢ DUT x
freeE| out] - .- END_TYPE

1

[Example 3] Define a string(15) with NetID to store IP address.

Statement:
Pic 0-50

Alias name

Base data type, array, or user-define data type

‘.| O Appiication - W Alarm connguramon..
I TG & Cut {} Application...
m Library By Copy Q) Axis Group...
) picpro| & Paste & Camtable.
= E TaskCon| < Delete @ CNC program..
=& Man) Refactoring y | CNCsettings..
B Data Sources Manager..
il Properties... -
LocalDevice ‘ ‘QQ DUT..
SoftMotion Gener ‘ 5] Add Object 4 ‘ & External File..
—_J Add Folder.. @ Global Variable List...
[0 Edit Object (=] Image Pool..
“¢ NetID x
1 TYPE NetID : STRING(1S5); END TYPE

Add DUT
Og Create a new data unit type

Name:

|NetID °

Type:
() Structure

() Enumeration

(@) Alias
Base type: STRING(15) >

() Union

Call and assign NetID in program, FB, function and other situations, change definition of alias is

enough to modify length of NetID:

Pic 0-51

w0

Union

P AT S
FAAl1as

IPLddr:NetlID;
END VAR

iR =
ArALl188

Also called shared, it can store different types of variable in same memory unit, like INT variable,

BYTE variable and DWORD
Pic 0-52

type. Shown as below:

16#000 16#001 16#002 16#003
INT
BYTE
DWORD
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Statement.:

Pic 0-53

o

o

o

/i PLC_FRG Unii
Unicnl

nionl X
TYFE :
UNION > Consortium Name
END_UNION
END_TYPE

[Example 1] Define a union TEST with multi members. Assign one element and check others.

Statement:
Pic 0-54
00 Application N - I AIarm conmguraton.. TooT »
% ouT (STR & Cut © Application..
m Library Mi Copy ;57 Axis Group... % Create anew data unit type
rary Al
] pro| 8 Paste @ Comtable.. o
= [ﬁ TaskCon{ % Delete 6 CNC program... [rEsT
=@Ml Refactoring » | CNC settings.. Types
() structure
@ Pl e ) B Data Sources Manager...
Properties... motor
LocalDevice ‘% DUT... g | OE
SofMohonGmer‘@ Add Object Q b ‘.?ﬂ External File...
e @ Global Variable Lst.. -
j‘ Edit Object B Image Pool.. Basetype: |DNT >
FLC_PRG Ve TEST x @ Union
1 TXPE TEST :
2 UNTION
3
4 varl:STRING (=) 7
s varz:STRING (=) :
. END_UNION
2 FNDJPYPE Cancel

Call TEST in program and assign element var 1, then var 2 will share input value:

Pic 0-55
Device Application.POU
Expression Type Value
10 /#Unicn @ varl STRING(3) ‘hefa’
11 Testl:TEST; ® var2 STRING(S) ‘hefa™
12 END VAR + @ Testl TEST
13 //Union = Tnion
20 Testl.varl:="hcfa'; ; ",l“e;tl‘.;az]_lIl:='?.ffa‘:
21

Element data type can also be different in union.

[Example 4] Use union to integrate variable of two bytes into one.

Statement.:

Pic 0-56

PLC_PRG

1

s L3 ba

(1]

[“e TEST
TYPE Union_Word :
UNION
nWord: WORD;
nByte:ARRAY[0..1] OF BYTE;
END UNION
END TYFE

MiI; Union_Word X

Call Union_Word in program and compile as below:
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Pic 0-57
12 Un_Word:Union Word;
13 nByte Low:BiTE:=lg#la;
14 nByte High:BYTE:=16#34;
15 END VAR

21 Un_Word.nByte[0] :=nByte_High;
22 Un_Word.nByte[l] :=nByte_Low;

Login and Start. Assigned value of array nByte can be found. Value of nWord is also written due to

union:
Pic 0-58
Expression Type Value
= & Un_Word Union_Word
$ nWord WORD 1651234
= @ nByte ARRAY [0..1] OF BYTE
& nByte[0] BYTE 16%34
@ nByte[1] BYTE 16#12
@ nByte_Low BYTE 16=12
& nByte_High BYTE 16%34

1| # Un_Word.nByte[0][36£34 : =nByte_High[i6%34 |;
2 Un_Word.nByte [1][18#12 |: =nByte_Low| 1612 |; RETURN]|

Address mapping of Union_Word is as below:

Pic 0-59
Variable High 8 bit Low i bit
nWord 15~8 0~7
nByte[0] 15~8
nByte[1] 0~7

nByte[1] fit low 8 bit of nWord and nByte[0] fit high 8 bit of nWord, which makes two Byte type variable
respond to elements of array and integrate two Byte values to one Word type variable. If data type of

variable in union statement are not the same, storage of each data should be the same to avoid data error.

3.3.5 Recipe Manager

Recipe is array for providing information of production and control process. For example, materials
for bread(including wheat flour, egg, butter, white granulated sugar, etc.) and baking time and other
parameters. Recipe can be used for setting and monitoring control parameters. User can read and write
through PLC, download from file or generate file.

Application, right click to select “Add object” »“Recipe manager” to add manager.
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Pic 0-60
Devices v 3 X [£] PLc_Pre [Z) PLC_PRGL x
= ) Untitied? -|f 1
=@ Device (HCQ1-1300-D) 2
=Bl PLC Logic :
*
3 LocaDevice & Cut
"3 SoftMotion General Axis P Copy
& Paste @ Alarm configuration...
¥ Delete © Application...
Refactoring » |@% Axis Group..
Properties... @ Cam table..
6 CNC program...
‘——l Add Object P14y CNC settings..
I?. Add Folder... B®  Data Sources Manager...
(1" Edit Object %¢ DUT.
Edit Object With... &) External File..
© Login @ Global Variable List...
Delete application from device 5 Image Pool..
=0 Interface...
H Network Variable List (Receiver)...
@ Network Variable List (Sender)...
T Persistent Variables...
& Pou..
< > | watch 1 &) POU for implicit checks...
[} POUs | 3 Devices I < |ﬂ Recipe Manager...

Interface of adding manager in left and interface of configuration after it's added.
Pic 0-61

M, Recipe Manager X
Storage  General

Add Recipe Manager

q Create a Recipe Manager

Name:

Storage Type: ‘

File Path: \ |

File Extension: [‘M'eape |

Separator
(O Tab
() Space

(O Semicolon
©-

(O Comma

Ol

Available Columns >

P Type
'” Name
"’ Comment <
'” Minimal Value
"’ Maximal Value

Selected Columns

"’ Variable

2>
'” Current Value

<<

Save as default Up

Cancel

In configuration interface, user can choose Store type as Textual or Binary,

Pic 0-62

Storage Type: |I230E] |V
Binar

File Path: _

File Path can be appointed in Storage options and choose File extension. Text will be divided from
recipe name based on selected Separator, and display as <method>.<define method>.<extension file>
and Separator will only take effect in storage type is text. All recipe definition columns are displayed as
Available columns. Optional columns is on right and will stored.
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After above settings, right click “Recipe Manager” and select “Add Object” » “Recipe Definition” to
add new definition.
Pic 0-63

=1} Application
m Library Manager
[E] pLc_PrG (PrG
;_] _PRG (PRG) Q Create a new Recipe Definition
A, [Recie Manager
— Cut
=-{#4 Task Configuration

Add Recipe Definition X

By Copy

= @ MainTask Name:
& pLC_PRG al ==
Delet
= "3 LocalDevice X clete
fi" GenerallO (Generall0) Browse »
3 SoftMotion General Axis Pool Properties...

‘J Add Object 4 ‘ 3, Recipe Definition... H

) Add Folder...

[7" Edit Object
Edit Object With...

Shown as below, in Recipe @, user can define different values for different recipe @), and switch

display of definition through 3 and @. Displayed content is column content in recipe manager, among
which, variable can be added through stated variable in right . User ¢ ... ;ustom Name and Comment in
recipe definition, and limit value that could be entered by setting Maximum and Minimum Value.

Pic 0-64

T

Devices v B X O Redpes X
Demo ¥|| Variable | Type  Name  Comment Minimal Val.. Maximal Va.. Current Val.. recipel regipe2
(i) Device (HCQ1-1300-0)
= &) pLc Logic
= 1) Application

Iiﬂ Library Manager

E] PLC_PRG (PRG) @
E A Recipe Manager
@, Recpes — @
= ﬁ Task Configuration
= @ MainTask
8 pLc_pre

Different Recipe @ can be added through options of Recipes, where user Pic 0-65
can also delete, load or save recipe files. [ Recipes | Build  Online  Debug

4

49  Insert Variable

Add child

Add sibling

Update structured variables
Add a new recipe

Remove recipe

Load Recipe...

"N P g

" . - . Save Recipe...
Except for editing recipe file in CODESYS interface, user can also

provide “Recipe Management” for operations of create, delete, load, save or error check.
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Pic 0-66

=151 Recipe Management, 3.5.13.0 (System) [=]
+{EJ General Types

-ﬁ Interfaces
+.20 IpersistantRecpeListSupportsadd
-0 [RecipeDefinition2

ﬁ ReturnValues

E -- RedpeManCommands

ﬁ:‘d CreateRedpe

CreateRecipeMoSave

DeleteRecipe

i DeleteRedpeFile

E:'ﬂ GetlastError

E} GetlastInfo

E:'ﬂ GetRecpeCount

E} GetRedpeMNames

E:'ﬂ GetRecdpeValues

E} GetRedpeVariableMames
|54 LoadandwriteRecipe
LoadFromAndWriteRecipe

LoadRecpe
i ReadAndSaveAs

JEV Ramd AT AR —i——

Embedded Visualization interface also provides interface for Recipe, which will be explained in
details:
Pic 0-67

Input Configuration X

OnMouseClick
- e
# Open Dialog

Configure commands:

#* Change the language
# Change shown visualization
# Execute command

Repd redpe
# Switch frame visualization Write recipe
Load a recipe from a file

*% Write a Variable Navigate to URL (Webvisu)

[ Execute program on dient
# Execute ST-Code . ‘ Creote o
*$ Toggle 3 variable Delete recipe

I Save a recipe in a file
# File transfer = ‘ Print

il il [ il ) |
Comm... 1stPa.. 2ndP..

e
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[Example 1] Create two recipes to produce bread of strawberry and orange
Needed variables:
Pic 0-68

9 Q; Product |

1

[E] PLC_PRG1 x| 3 BREAD

8 - VAR
3 egg:INT;
B mlik:REAL;
S flour:REAL;
€ butter:REAL; B
7 sugar:REAL; Sugar
baking_time:TIME; /Baking time
S strawberry_jam:REAL; Stravberry jam
10 orange_jam:REAL; Orange jam
11 duration:TIME; /duration
12 productl:Product; /The product name
14 END_VAR
Add new recipe definition:
Pic 0-69
Add Recipe Definition X
Q Create a new Recipe Definition
Name:
[ereaD
+ ﬁ Recipe Manager, il ]
= @ Task Configurati & Cut
= & MainTask Copy
&) pLC_sar b Paste
& pLc_pr ¥ Delete
& pLC_sar Browse 2
+ LocalDevi
pealbevice Properties...
(@ cenerallo (Generall
+ SoftMotion Gena'aIA)ds“El Add Object 4 |Q Recipe Definition... ‘l
) Add Folder...
[T Edit Object
Devices Edit Object With... Cancel
Insert variable in recipe:
Add variable through inserted variable or| ... |in definition:
Pic 0-70
Recipes \ Buld Online Debug Tools Window Help
"b Insert Variable SO ) aN (=S | M=
1 Add child
B Add sibling 0[: = q x .
Cp  Update structured variables 3
Changed recipe definition configuration will be transferred with the next download or online change E]
@ Add a new recipe Bz
) Variable Type Name Comment Minimal Val.. Maximal Va.. Current Val... =
4, Remove recipe
i O =
g Load Recipe... o ’
= ) LC_PRG L.mlik REAL
wi] Save Recpe- PLC_PRGL fiour REAL

Add new recipe:

Recipe of menu bar, Add new recipe, enter Orange_Bread and Strawberry Bread in dialogue.
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Pic 0-71

Recipes | Build

+
B

Online

Debug

Insert Variable
Add child

% Add sibling

e

Cp Update structured variables

|R Add a new recipe |

Enter needed recipe value as below:

R New Recipe X
Name: ||
Copy from existing: | <Create Empty> ~
Cancel

Variable and Type are loaded automatically when adding variable from program. Name, Comment,

Minimum value, Maximum value are added manually. After login and online monitoring, Present value will

display using recipe value.

Pic 0-72

% Product 3, BREAD X [E] PLC_PRGI
Variable Type Name  Comm.. Minim.. Maxim.. Curren.. Orang.. Starw..
PLC_PRG1.eqg INT Egg g 0 50 40
PLC_PRG1.mlik REAL Miik g 0 200 250
PLC_PRG1.flour REAL Flour g 0 38.8 42.5
PLC_PRG1.butter REAL Butter g 0 20 33.3
PLC_PRG1.sugar REAL Sugar a 0 25.5 20.8
PLC_PRG1.baking_time TIME Baking t... min T#0ms  t=15m  t=15m
PLC_PRG1.strawberry_jam REAL Strawb... g 0 0 30.3
PLC_PRG1.orange_jam REAL Orange ... @ 0 22.2 0
PLC_PRG1.duration TIME The pro... min T#0ms t#15m t#15m

Before login, user can load, delete and save recipe in optional list of Recipe Definition. After login,

user can also execute writing and reading of recipe.

Pic 0-73

NOT Login

nRe;i;)es \ Build = Online Debug

49 Insert Variable

Add child

R

Add sibling

)

&

Update structured variables

Add a new recipe

Remove recipe

Load Recipe...

%N L

Save Recipe...

Recipes | Build Online Debug

Insert Variable

Add child

Add sibling

Update structured variables

Add a new recipe

Remove recipe

Load Recipe...

Save Recipe...

Read Recipe

Read and save Recipe ...

Write Recipe

Load and write Recipe...

WYINVIRN B QIS

Upload recipes from device

— Login

Current value will be written value after executing recipe write to Orange_Bread.

Pic 0-74
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5] PLC_PRGL @2 Product 3, BREAD x 3 Recpes
Variable Type Name Comm... Minim... Maxim.. Curren.. Orang.. Starw.
PLC_PRG1.eqq INT Egg g - oL
PLC_PRG1.mlk REAL Mik a 200 200 250
PLC_PRG1.flour REAL Flour g 38.8 38.8 42.5
PLC_PRG1.butter REAL Butter g 20 20 33.3
PLC_PRG1.sugar REAL Sugar g 25.5 25.5 20.8
PLC_PRG1.baking_time TIME Baking t... min T#15ms  t#15m t#15m
PLC_PRG1.strawberry_jam REAL Strawb... g 0 0 30.3
PLC_PRG1.orange_jam REAL Orange ... @ 222 22.2 0
PLC_PRG1.duration TIME The pro... min T#15ms t#15m t=15m

Notice: Chinese can be used when editing name and comment of recipe definition, but mistaken
code will occur in recipe interface program(included in library file “Recipe Management” ).
The main reason is that it only supports ASCI| code for String type variable here. For

example: Recipe Man Command. Get Recipe Variable Names.

3.3.6 Upload and Download of Source Code
When trying to login and run the program under editing, CODESYS will not download source code
to target device in default and uploading program from target device will report errors as below :
Pic 0-75

CODESYS X
e No source archive available on the plc.

Settings in Project Settings is needed if user still need to upload source code for future upload and
edit:
Pic 0-76

W Demo.project* - CODESYS

File Edit View Project Build Online Debug Tools Window Help

Bzl &« o ' ¢ 15 44 0 Lo -0 B | 8 » mXN[(EC=EEF [+ M| w
POUs | Project Settings X
= [ Demo

[#%] Compile options

[£] Fun Fun) .
D’ = o @ Compiler warnings DesBnabion device
roject
= = m Library development

<All devices in project> ~
é Page Setup
7
) S
B eaity Content
5] src The project file itself is always part of the source download archive.
.9 SoftMotion

[[] use compact download

& Sorce oownions G

Static Analysis Light
83 Users and Groups Timing

Additional files...

aj Visualization (O Implicitly at program download and online change
@] visualization Profie (O Implicitly at creating bootproject

(O Implicitly at creating bootproject, download and online change
(O Prompt at program download and online change

(® Only on demand

) PoUs |5 Devices
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Set in step 4 and click YES to save configuration. For example, after selecting On Requirements
Only and login, find in menu Online, select Source download to connected device.
Pic 0-77

m‘ Debug Tools Window Help
2 Login Alt+F8
&% Logout Ctrl+F8
Create boot application
Download CODESYS
Online Change
Source download to connected device |

Multiple Download... 0 Downloading the source requires the project to be saved first.

Reset warm Click 'Yes' to save the project and continue with the source download
Reset cold or click 'No' to skip the source download.

Reset origin

Simulation

i ' =0
Operating Mode »

After downloading, future user can upload source code from controller then:
Pic 0-78

Fle ||Edit View Project Buld Online Debug | SelectDevice x
ew Droject__, Ctrl+N Select the network path to the controller:
Open Project Ctrl+0 = Gateway-1 Device Name: ~ Add gateway...
. [ P -
Close Project
Device Address: Delete
| Save Project Ctrl+S 0064
Scan network
Save Project As... Block driver:
Wink
Project Archive 3 =
Number of
‘I Source upload... Ie .
Source download.. 4
& Print. Serial number:
BCBOFAS9D7OF
Print Preview...
Target ID:
DO Page Setup.. 16C70002 v
Recent Projects »
Exit Alt+F4 Cancel

Select target path of uploading source code and open, then uploaded source code can be found:
Pic 0-79

Extract Project Archive X CODESYS

Locations:

Extractinto the same folder where the archive is located
(@ Extract into the following folder:

[p:\Q1Moduie description fie

Do you want to open the project which has been extracted from the
project archive?

T

Devices > 3 X £] PLC_PRG X
= [3) Untiiedz - 1| PROGRAM PLC_PRG
=- () pevice (HCcQ1-1300-D)
= [E0 pPLC Logic
= £} Application
m Library Manager
[Z) PLc_PrG (PRG) 1
= @ Task Configuration
= @ MainTask
& pLc_pre
2 LocabDevice
2 SoftMotion General Axis Paol

Contents:

Ttems  Comment

* Download information files
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3.4 Trace

Like oscilloscope, as graphic data monitoring software offered by CODESYS, Trace is very useful in
program debugging and diagnosis. Data runs too fast for real time analysis, while it can be recorded fully
through sampling tracking, for example, current position, speed and acceleration of motor during running.
All process of system running can be then observed through data analysis.

Two windows, Trace Configuration and Trace Variable, are provided to collect oscillogram during PLC
running. Multi Trace configuration files can be created in each PLC application and trigger variable, cycle,
data save can be set.

Pic 0-1

Devices * 1 X BﬁTrace x

=) Untitled? hd 1 Configuration
=i Device (HCQ1-1300D) 10— f Add variable
=Bl PLC Logic
=} Application

m] Library Manager

8 rLc_rra (PRY)
= E Task Configuration

= @ MainTask

o] PLC_PRG
9.5 Trace
3 LocabDevice
2 SoftMotion General Axis Pool

Real time sampling result:
Pic 0-2
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® Create New Trace

Right click Application, select Add Object, Trace, enter Trace name and click Add to confirm.

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

5 POU...

Watch 1 POU for implicit checks...

Expression Applic Recipe Manager...

Devices - 2 x 5 pc_pre x Add Trace X
=-[3) Untitled? - 1 PROGRAM PLC_PRG
= (@ Device (HCQ1-1300-D) =3 v J—
= [0 pLC Logic J =m0 ‘t,;:“' : @ Atool to monitor variables graphically.
=) o i e -
i Lbrary & cut
8 rLe_rr] Copy Name of the Trace:
= (@ Taskcd —— @ Alarm configuration... {Tra:el
=& M CEEE © Application...
] Refactoring » | @ Axis Group..
N & Trace 2 Properties... @ Cam table..
LocalDevice
S e oo
23 Add Folder... P
O EditObjec B® Data Sources Manager...
Edit Object With... <g| DT
B external File..
% Login @ Global Variable List...
Delete application from device & Image Pool...
=0 Interface...
@
@
T
&
&
R
@

Redundancy Configuration...

[
e

Symbol Configuration...

Messages - Total 0 error(s), 0w 1] Text List... Cancel

(@8 Trace..

Precompile

Open new Trace and select Add Variable on right to add tracking variable.
Pic 0-3

@ Trace x -

4 _Configuration
10— weeeed pevans Foees Addvariab\el

-104

In dialogue of Trace Record, select Add variable in tree menu, through right of variable @, getin
Input Helper and add needed variable for sampling tracking. Set colour, line type and point type through
@ and activate maximum value warning through ), add and delete variable of tracking configuration
through @ at left corner.

Pic 0-4
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@ c
\ Trace Configuration

Variable settings
Trace Record
= Trace Variable: -\)l
— Graph color: [-BWE V|
™ Linetype: ‘/L‘"e V|
> Point type: ‘ ® Dot v |
Activate minimum warning
Critical lower limit:
Presentation (diagrams) Warning minimum color:
Time axis Activate maximum warning
= Diagram 1 -
¥ axis Critical upper limit: 9
=-- Shown variables Warning maximum color: I Red
] —
Add vsriab‘( ay
Delete variable El Cancel

In dialogue of Presentation (Diagrams) , set tracking background and axis, set Time Axis display
mode as Auto, Fixed length, or Fixed. Then the time axis will adjust automatically. Similar in Y axis, user

can set configuration of lettering, grid and others according to need.

Pic 0-5
< Trace Configuration x
Trace Record Deviayimde
= Trace (@) Auto () Fixed length () Fixed
-
Minimum: 0
Maximum: 10s
Length: 10s
b Grid: B Gray v
Presentation (diagrams)
[Tmes ]
= Diagram 1 Distance: 1s
Subdivisions:
=~ Shown variables
-
Font Preview
Reset Use as default

Reset display settings
Cancel

[oc |

Set tracking background in tree menu Diagram 1.
Pic 0-6
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C Trace Configuration b4
Trace Record 10 1
= Trace i
- i
0
Presentation (dlagrarns) 10 i
Time axis ;
T T T T T T T
Y axis
Backcolor: ‘ Iwhite v}
= Shown variables
- Backcolor on Selection: ‘I:IEEiQE v]
Reset Use as default
Add diagram Resetdisplay settings
Delete diagram E Cancel

®  Triggering Sampling Tracking
Different ways of tracking trigger are offered by CODESYS and select the function in tree menu Trace.

If not selected, trigger needs to be activated manually :

Pic 0-7
< Trace Configuration X
Record Settings
Trace Record
Enable Trigger %]
=- Trace
- Trigger variable: ‘0[

Trigger edge:
Posttrigger (samples)
Trigger Level: l:l

Task: 0| v

Record condition: |

. . Comment:
Presentation (dlagrams)

Time axis
= Diagram 1
Y axis

=- Shown variables

- Resolution: ms ~
Automatic restart ]

Add variable
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Advanced Trace Settings X

Measure in every n-th cycle: 1 v
Recommended runtime buffer size (samples):
\ 100

Trace editor buffer size pervariable (samples): |10001

1. Trigger Variable
It's a BOOL type variable to express or imitate variable, enum variable, etc. Tracking will take effect
according to set time, once Trigger Variable is True or meet certain value.
2. Trigger Edge
ﬁ positive: Triggering when rising edge or data signal is bigger than Trigger Level.
|ﬁ negative: Triggering when falling edge or data signal is bigger than Trigger Level.
Iﬁ both: Edge trigger, both rising or falling edge.
3. Posttrigger (samples)
Set number of tracking record from O to (232 — 1) and default is 50, after trigger event.
4. Trigger Level
Set number of analog for triggering when it’s used as trigger variable.
5. Task
Select one task to define trigger task for current input signal.
6. Record Condition
Define a BOOL variable, express, value or property to stop sampling tracking.
7. Comment

An text comment of current record.

® Save Data
Save collected PLC data for future analysis and it can be done by clicking Save Trace and selecting
path for saving, naming in sampling tracking interface directly. Format can be “trace”. “.txt".
“trace.csv” , among which, .trace” file can be opened by CODESYS, other two via Excel directly.
Pic 0-8

For questions or comments, feel free to email 400@hcfa.cn 49


mailto:400@hcfa.cn

CODESYS Software Model

& Trace x
Add Variable
10
Autoscro
4 N Cursor @ Save Trace x
— Mouse Zooming S .
i ’ « - 4 « Q1 » Module descr... v 4] #% "Module description f..
& Resetview
o] mav AR - @
: L FEREC) A % i =2
T T - FHBERE (D)
| - FHERER (E)
nline list ¥ Network
1 Upload Trace v < >
| Configuration FZHE(N): | TraceData v
Load Trace...
Dag: Jroce. FEEER(T): | Trace file (“trace) v
- Trace file (*trace)
Export symbolic trace config Text file (*.bxt)
~ BEiE= -
o tatistics Trace.csv file (data only)

8. Advanced Trace Settings

In dialogue of Advanced Trace Settings, cache memory area can be set in running system.

() Normal Functions of Trace

Pic 0-9
Icon Instruction
1/5 Download Trace for collecting tracking curve will start immediately if trigger is not set.
.
Start or Stop Trace
Reset trigger for reset after trigger event and restart.
[:3 Cursor for setting X axis value. Two cursors can be added for each tracking to

separate X axis and relative position between two cursors.

Mouse zooming, to activate mouse zoom and draw a rectangle to redefine curve area
in tracking window

—h Use wheel to zoom X-Y axis and use <-><+> on keyboard to realize same function.
Press <shift> and use wheel to zoom X axis only.

Press <ctrl> and use wheel to zoom Y axis only.

5_:' Reset view, for view reset after it's defined in tracking configuration

AutoFit, for auto adjust appearance of tracking after set in tracking configuration.
s Compress, for observing tracking variable in shorter time for multi orders.
hoE Stretch, for stretching displayed value of sampling tracking
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3.5 Persistent Variable
During running of PLC system, certain variables need to be saved for future calling, in circumstances
of shut down or abnormal power off. CODESYS provides RETAIN and PERSISTENT RETAIN, while the

second one is more frequently used.
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Chapter 4 Visualization Interface Edit

4.1 Introduction of Visualization

Users always find edit of complex programming logic or debugging interface hard to operate, even
with complete text comment. For easier debugging and interface, visualization is provided.

Visualization object can be managed in Visualization Interface, including elements based on personal
need. Multi objects can be created in one standard Application for interaction.

Through graphic editor, user can display real time internal variable of program and observe running
status directly.

Pic 0-1
#® Visualization_Sample.project* - CODESYS - ] X
File Edit View Project Visualization Build Online Debug Tools Window Help L 4
165 o o b B X M 0825 M W ON (G T /08 ) m R[CES3a R G [ [ w
FQE OB B0 S T ekt FMEEVDES &S
Devices v 3 X E Visualization X
= [ Visualzaton_Sample - = w | B
= (i pevice (HCQ1-1300-D) E Common controls
= 80 pLcLoge Measurement controls
=& Application Lamps/Switches/Bitmaps
.ﬂ Library Manager Special controls Datefime controls
% PLC_PRG (PRG) ImagePool_sm3 ImagePool_cnc_sm3
= Task Confi i
sk Conhguraion ImagePoolDialogs SM3_Basic
= @ MainTask -
SM3_CNC VisuDialogs
&) pic_pre
SM3_Robotics_Visu Favorite
Visualization Manager
Visualization
‘3 LocalDevice

‘3 SoftMotion General Axis Pool

100 % [&
= > 33 TooBox|fd Properties @) Visualization Tool...
Watch 1 > 1 X
[ . s . . .
Messages - Total 0 error(s), 0 warning(s), 0 message(s) 7 33t
- |Q 0 error(s) Ii‘) 0 warning(s) IO 0 message(s) ‘ x X
Description Project Object Position
< >
5 Devices | ([} POUs
Lastbuid: @ 0 @ 0  Precompie: Project user: (nobody) Q
@ Visualization Manager for parameter configuration of visualization.
@ Visualization for editing needed interface.
® ToolBox provides various graphic.
@ Properties for editing relative properties.

Visualization of Q1 also includes different custom terminal;
WebVisu: link to application program through web page server

TargetVisu: run visualization in external device.
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4.2 Create New Visualization

CODESYS provides visualization for imitating, operating or monitoring machines or devices. Right
click Application in tree menu and find Add Object, Visualization, name it and click Add to add new
visualization, including an editor and manager.
Pic 0-1

® Visualization Sample.project* - CODESYS
File Edit View Project Build Online Debug Tools Window Help

BEFE & w & DX (MM @ |t~ 0 i | o8
Devices - & X [§] PLC_PRG X Add
= {3 visuabzation_Sample - L PROGRAM PLC_PRG
= Device (HCQ1-1300D) ::; . o
= 80 pLc Logic — Creates a visualization object
= 0 [Asphcation "~
) Lirary Manag ‘
(8] PLc_PrG (PRe i Dply Name:
= (# Task Confi e Al figuration...
A_ﬂ ‘ask Configur % Delate arrr\ (l?ﬂ iguration. |V|suallzauon
& MainTask Application...
87 pic s Refactoring » Axis Group... . 8 "
% LocaDevice - ——— " Symbol libraries Active
[ Properties.. am table..
e e e J|@ crc oo @) visusymbols (System) O
CNC settings...
=) Add Folder... setlings.
F edhobject Dat: Sources Manager...
Edit Object With... =hie
External Fil...
9 Login Global Variable List...
Delete application from device Image Pogl...
Interface..

Network Variable List (Receiver)...
Network Variable List (Sender)...

Persistent Variables...
POU...
POU for implicit checks...

A visualization symbol library is a CODESYS library with
graphics and graphical objects. If the visualization symbol
library is assigned the library is added into the POUs library

< Recipe Manager... manager. The graphics and graphical objects are shown in the|
o Redundancy Configuration... toolboxwhen a visualization editor is the active editor.
- " Symbol Configuration...
Messages - Total 0 error(s), 0 warning| Text List..
Trace...

Trend recording manager...

L2 Unit conversion, | Cancel
52 Devices [ ) roue [[51_Visusization... ] |

Corresponding visualization library will be added to library manager for configuration automatically

Description

IRaflJePEEABERIODEESL SR GPROR

after it's added to project.
Pic 0-2

Foo@ 5M3

A ansformation = SM3 Transformation, 4.4.0.0 (35
+# Standard = Standard, 3.5.14.0 (System)
@ Syst -

{30

If the library is always set as Placeholder FUN Library, the actual version is not settled and it needs
to be added into project. Only in this way can the activated configuration file be certain to use which
version.It’s different from Placeholder FUN Library of special device as which can work through device
description. Default library includes VisuElems, VisuElemMeter, VisuElemWinControls,
VisuElemTrace, Visulnputs, which contains more libraries in itself.

For questions or comments, feel free to email 400@hcfa.cn 53


mailto:400@hcfa.cn

Visualization Interface Edit

Notice:
Visualization library file will be added automatically at first creation in default and
will not be used obviously.

4.3 Basic Visualization Operation

User can execute basic operations like adding visualization elements, alignment, delete in the editor.
4.3.1 Add Visualization Element

Two ways to add visualization element: “draw visualization elements directly in the editing area” and
“drag visualization element to edit”
® Draw view elements directly in the editing area

Select needed view element in tool box and move it to needed area of view editing area, then the
element will be added to view editing based on appointed size and position.
® Drag view element to edit

Select needed element and drag it to view editing, it will then be added in default size.
4.3.2 Align Visualization Element

If added elements need to be aligned, select main element(first selected element) and then choose
align method, right click Align to confirm. Or other methods can be chosen directly in tool bar as below:

Pic 0-1

@ Visualization_Sample.project - CODESYS

File Edit View Project Visualization Build Online Debug Tools Window Help
= < , AR an SR T
SFH & & Ba @ X 44 O & G5
FOE 0O /Y BosS T e LR e S se RIEE
Pic 0-2
® Align Left: Align to left for selected Cut [&  Align Left
visualization elements Copy i Align Top
. . e 8| Align Right
® Align Top: Align to top for selected Delete | 'g i
isualizati | i Align Bottom
vi ization elemen : :
sualization elements Scloct AN &  Align Vertical Center
® Align Right: Align to right for selected Create Global Text List o Align Horizontal Center
visualization elements Order ' zontal spacing equa
Alignment » ‘ oo . .
® Align Bottom: Align to bottom for selected c ¢4 Increase horizontal spacing
roup o . I .
visualization elements - %  Decrease horizontal spacing
) ) ) ) U Remove horizontal spacing
® Align Vertical center: Align to vertical Frame Selection T
aK rucal s a(
; ; ; Background
center for selected visualization elements SRR ! Increase vertical spacing
®  Align Horizontal center: Align in horizontal ¥ Decrease vertical spacing
center for selected visualization elements +  Remove vertical spacing
. . . . . o Mak idth
Make horizontal spacing equal: in equal horizontal spacing bt -
| horizontal ) | horizontal ) 8]l Make same heigth
ncrease horizontal spacing: Increase horizontal spacin \ :
P 9 P 9 5 Make same size
Decrease horizontal spacing: Decrease horizontal spacing f  Size to grid

Remove horizontal spacing: Remove horizontal spacing
Make vertical spacing equal: Make vertical spacing equal
Increase vertica spacing: Increase vertica spacing

Decrease vertica spacing: Decrease vertica spacing

Remove vertical spacing: Remove vertical spacing
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Make same width: Make same width
Make same heigth: Make same heigth

°
°
® Make same size: Make same size
® Sizetogrid: Size to grid

4.

3.3 Delete Visualization Element
Select needed element and single right click, select Delete. Or select needed element, press <Delete>
on keyboard.
4.3.4 Change Visualization Sequence
After part of elements are added and combination of graphic may be needed, and piled ones will

shade on earlier ones during operation. Change the needed graphics like this, right click, find Order in

drop down list and select needed action.

Pic 0-3
8 L]
& Cut
Copy
A P Paste
X Delete
Select All
{4 Create Global Text List
l Order » | T3  Bring to Front
- B— Alignment » |[J Bring One to Front
Groul BY  Send to Back
[@ Send One to Back
ame Select
Background
S Multiply visu element

Bring to Front: Place selected element on top.

Bring One to Front: Move selected element one step upward.
Send to Back: Place selected element at bottom.

Send One to Back: Move selected element one step downward.
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4.3.5 Adjust Size and Position of View Element

For added element, adjust its size through offered resize box directly after it's selected.

But adjustment has to be restricted to value specification with this method. In Element List called by
downward triangle of the interface, user can adjust current X Axis and Y Axis for precise Width and Height,

or modify the name of element freely.

Pic 0-4
O——8——0
<«——>m ] m
Oo——8B—0O
Pic 0-4
E] Visualization Manager @ Visualization X v
Interface Editor (] Hotkeys Configuration 22 Elementiist
Type X Y Width Height Id Name Access rights
‘.. #0 Ellipse 281 208 75 73 0 Gengl...
"_. #1Elipse 262 23 78 74 3 GenEl...
‘,. #2 Ellipse 268 112 78 76 4 GenEl...
M =3 Rectangle 322 41 87 226 7 Gengl...
< >

~ :

elementlist

100 % |@R v
>
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4.4 Tool Box
Together with visualization editor, tool box provides embedded visualization elements.
4.4.1 Basic Control Tools
It has normal graphic elements like element creating text box, text display box, color display box and
graphics.
Pic 0-1

Rectangle Round rectangle

Line

. m
o
2
H

Polygon Polyline

7
€

Bézier curve

HO
/:\
N

Frame

Text Box/Text Display Box

As there’s no separate text box in CODESYS, add rectangle/rounded rectangle/oval box.
1. Create Text Box

Two steps: 1. Create mapping relation. 2. Set variable type which needs to e displayed.

Create mapping relation, select added view element(rectangle/rounded rectangle/oval), set Text
Variable in properties menu on right, click Input Helper logo to map related mapping and click Confirm to
finish.

Pic 0-2
+ Element look

+ Texts
+ Text properties
+ Absolutemovement Click to enter the input assistant area
+ Relative movement
= Text variables
Text variable
Tooltip variable
+ Colorvariables
+ State variables

+ Inputconfiguration

For configuration of display type, enter text in Text Box for fixed constant and separate setting for
unfixed constant. For example, enter "%s” for character string, except for “s”, it can also be realized

through other formats of sprintf in standard C library FUN.
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Pic 0-3

Format output order Description

d. i decimal

Unsigned octal

Unsigned hexadecimal

Unsigned decimal

Single String

String

-~ |»m |O|c |X |O

Real number

Example 1: Create an Text Box to display actual room temperature.
Add needed temperature variable in program.
Pic 0-4

@] visualizaton ' [E] PLC_PRG X |
1 PROGRAM PLC_PRG
= 2 VAR
3 ActualTemperature:real;
END VAR

Choose rectangle from Basic in tool box.

e

Pic 0-5

A BB

Basic ‘ Common controls

Alarm manager | Measurement controls

Lamps/Switches/Bitmaps
Special controls | Dateftime controls

ImagePool_sm3 | ImagePool_cnc_sm3

Rectangle Round rectangle Ellipse

Line Polygon Polyline

B-8-8
nom
B-8-8

100 % || v
> W M g

Select rectangle, find Text Variables in Properties menu and complete mapping.

Pic 0-6
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+ Text properties

+ Absolute movement
+ Relative movement
- Textvariables

E ; ; Text variable | Q
B a Tooltip variable
4 Name Type Address
. -.r.}[ﬁ-pl:llicaﬁon Anodication
= |E] PLC_PRG ROGRAM
| # ActualTemperature REAL I

For configuration of display type, select Text Box in Properties menu on right, enter
"Temperature:%4.2f deg” and “%4.2” is in float type data display, which reserves real number with
width of 4 characters and 2 numbers after decimal point, rest will be fixed text.
Pic 0-7
= Texts
Text Temperature: %4, 2f deg

Tooltip

2 8 &l + Text properties
+Temperatulﬂ %4.2f deg +
i) = f

+ Absolute movement

+ Relative movement

= Text variables
Textvariable |PLC_PRG.ActualTemperature

Tooltip variable

Running result as below:
Pic 0-8

Temperature:0.00 deg

2. InputConfiguration
Text display is needed first for user to check entered variable.So, set Variable Mapping and Display
Type first and then set trigger event, click Configuration in Input Configuration of properties.
Pic 0-9
= Inputconfiguration

OnDialogClosed Configure...

OnMouseClick  Configure...

OnMouseDown  Configure...

OnMouseEnter  Configure...

OnMouseleave Configure...

OnMouseMove  Configure...

OnMouseUp Configure...

Single click Configuration, pop up dialogue of Input Configuration, operate as below steps.

For questions or comments, feel free to email 400@hcfa.cn 59


mailto:400@hcfa.cn

Visualization Interface Edit

Input Configuration X
# Close Dialog 4 write a Variable
# Open Dialog
#° Change the language Input type: ~
F Change shown visualization Pefault e | o
d Execute command Choose variable to edit
Switch frame visualization (®) Use text output variable
*p_write a Variable o (O Use anothervariable
7 Execute ST-Code

*% Toggle a variable

# File transfer » Initial display format:

Min:

- (5

Dialog Title:

[[] Password field
Position to open input dialog:
Use global setting (from Visualization manage:
@ Useg g g

(O Centered o v

@ Select trigger type, then Write a Variable
@ Add to right side via rightward arrow in picture.

® Enter input type through keyboard or virtual keyboard.

Pic 0-10
S S | O N I I N I I
. . . Grear @|Q|W|E|R|T|Z|U|I|0|P|U|*|~Clear
e A|S|D|F|G|H|J|K|L|0|A|'| ESC|
1 2 3 ESC
|>Y|X|C|V B|N|M|;|:|_|5nm|
OK
| * ] Ll o]

@ Select related input variable, like variable of current output display and other related ones, to decide
content of text box.

® For safety, designer can enter limitations of input value here.
® Click OK to finish setting.
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Notice:
When rectangle is selected and user can’ t find “On Mouse Click” in menu of Input

Configuration, please select Display All Types in Filter at top of tree menu.

Properties vy 3 X
¥ Fiter =|| ¥ Sort by * %lsartorder « [V] Advanced
. Show all categories e 7
Standard
Simple

RG.ActualTemperature
Animation

Colors

Texts

Input

Color Display Box
Basic tools can not only act for text input and display, but also as simple indicator of color display.
Color change can be realized through changing filled color of color display box, when corresponding
variable program is on status of ON.
[#511] Create a color display box to imitate traffic lights of cross and change color every 2s.
“Traffic_Signal” Create a visualization interface and name it Traffic_Signal.
Pic 0-11

Add Visualization bt

Ei | Creates a visualization object

Name:

|Trafﬁcjrgan\\
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Create graphic of traffic lights with Rectangle, Rounded Rectangle and Oval Pic 0-12

and place in order as right.
Edit color variable in program.
Pic 0-13

PLC_PRG X 8] Visualizaton ] Traffic_Siganl
1| PROGRAM PLC_FRG
VAR

[TEI

Traffic Red:BOOL;

Traffic Yellow:BOOL;

Traffic Green:BOOL;
END VAR

[

[

Select all control and right click, select Group for easier movement and size adjustment.
Pic 0-14

B—e8—=a

o)

E\'/ Copy

YR

Paste

\s )(. Delete

8
B Select All
&

{4 Create Global Text List
|

Order »
Alignment »
O Group
B Ungroup

B—p

Frame Selection
@ Background

Multiply visu element

Complete Variable Mapping
Set Color Variables in properties menu, single click Input Helper logo to change related mapping.

Then box and filling color will be triggered when color variable changes, and it will act as indicator.

Pic 0-15
4 ICAL pIVPTIUSS
Display the color when the current 3 AESoRERmaTeY
color variable is "false", it can be a fixed color )
. . + Relative movement
value or set by the value of the given variable L iabl
in the program + Text variables Color variable,
variable mappin
O + Dynamic texts PPing
+ Fontvariables
il N = Colorvariables
88 Toggle color  PLC_PRG.Traffic_Yellow ‘gl
O = Normal state
Frame color
Fill color
Display the color when the current - Alarmstate
color variable is "true", it can be a fixed color
) . Frame color
value or set by the value of the given variable

in the program < Fil color

+ Lookvarizbles
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Color of indicator in status of ON
User can complete variable mapping as above through setting variable in program, to change color
in different status.Color will change based on appointed variable value(RGB value of corresponding color,

hexadecimal in default), which provides user with flexible setting.

Pic 0-16
PLC_PRG X @ Visualization @ Traffic_Siganl - Colorvariables
1 PROGRAM FLC_FRG
= 2| wm Toagle color PLC_PRG.Traffic_Yellow 4y
3 ActualTemperature :REAL; —
8 Traffic_Red:BOOL; = Normal state
5 Traffic Yellow:BOOL;
e Traffic_Green:BOOL: Frame color PLC_PRG.Black
7 Red:DWORD:=1 d .
8 ¥=110w: DWORD: : /\ Fill color PLC_PRG.White
. = Green: DWORD: - Alarmstate
10 Black:DWORD:
Lt White:DWORD:=16#FFFEEE; Frame color PLC_PRG.Red
1z END VAR
Fill color PLC_PRG.Red

Also easier setting of color through Color of properties is optional.
Pic 0-17

= Colors
= Normal state
+ Frame color [l Baseclementframecolor
+  Fill color :| Baseelementfillcolor
= Alarmstate

* Frame color [N Green

+ Fill color - Green

After above settings, color change online will be same as appointed RGB value.

Programming example :
Pic 0-18

Tonl (IN:= NOT Tonl.Q , PT:=T#25 ,);:
CASE Index OF

WM e

Traffic Red:=TRUE;
Traffic Yellow
Traffic Green:
= 7 IF tonl.Q THEN

Index:=2;
END _IF

[

i)

W

11 Traffic Yellow:=IRUE;

12 Traffic Red:=

13 Traffic Green:=FA
4 IF tonl.Q THEN

15 Index:=3;

1 END IF

12 Traffic Red:=FAI
13 Traffic Yellow:=FR
20 Traffic Green:=TRUE;
- 1 IF tonl.Q THEN

22 Index:=1;

23 END _IF

24 END CASE

Running result:(one of the indicators is ON)
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Pic 0-19

| 18]@]

4.4.2 Common Control Tools

It is mainly consisted of normal graphic elements, which can be used to make label, box combination,

diagram and button, etc. Details as below.
Pic 0-20

—
i

Label Combo box
integer
Tab control Button

ext field

o
1
L]
-

i
A o

Progress bar Checkbox

Label

Combo box arr...

Group box
Scrollbar
e

1

Invisible input

Radio button

Mainly used in text which can’t be edited and labeling objects in window(description for example)

Find label |—1'_ in Tool Box and add it. Set Texts property in interface directly and it will then display

in visualization interface, which can’t be changed after login.

Pic 0-21

3
A

V Fiter ~ | % Sortby ~ %lSort order v [¥] Advanced

[u}] [a] [a]
1 HCFA Sample interface :
o
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Find State Variables—Invisible in controls of tool box, which is used to add status variable or display,
hide control. TRUE represents invisible and FALSE visible.
Combo Box Integer

Combo box is divided into combo box integer and combo box. User can select needed integer in
drop down list in combo box integer and the data will be written in variable.
B Create Integer Data
Create POU program with name of General_Control and programming as below :
Pic 0-22
g General_Control X
PROGRAM General_Control
=] > VAR
3 iAmp:BYTE;
END_VAR

B Create Combo Box Integer

Imi

Find ToolBox in window and Common control, add == combo box integer, complete
mapping through Variable in menu bar to finish. Also range of input can be set through Sub-
range, select Max Value and Mini Value.

Pic 0-23

&

Position

Variable General_Control.iAmp

Text list
Image pool
+ Settings of thelist
v 0
o + Texts

=]
@< m

= Value range

Minimum value 0

Maximum value 20

Online running result as below:

Pic 0-24

ComboBox Table

Like combo box integer, drop down list is provided, but data object of data array is optional here.
Example 2: Create a two dimensional array and write it to program in corresponding line of visualization.
Create array data and assign it with initial value :
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Pic 0-25
iFactor:BYTE;
arrFactor: ARRAY([CO..2, 0..4] OF STRING :
"vM', 'Fiat', 4('150"), '1l00"', 'klau', 'g H

END VAR

In ToolBox, find Common controls, add Combo box array iﬂ , set mapping between

camba b sy

Variable, Data array and program variable through properties menu.

Pic 0-26
Variable General_Control.iFactor
Data array General_Control.arrFactor

Column in properties menu can set numbers of columns based on linked table and display properties

of each column.

Pic 0-27
= Columns
= Column
= [0
Width 40
Image column
- Image configuration
Fill mode Fill cell
Transparent D
Transparent color I cack
Text alignment of column  Centered
Use template ]
# [
¥ [

After above steps, for easier switch of combo box information, user can add Combo Box Integer in

visualization and map iFactor to the control. Then final display as below:

Pic 0-28
& w

BMW 150 blau

BMW 150 blau

Audi 150 grau

Mercedes 150 silber
VM 150 bronze

Fiat 100 rot

Tap Control

It is box which defines part of current visualization and could also contains some other visualization
interface, swich in online mode. Through proper configuration,a certain visualization interface will display
in box of each related area.

Add 5 Tap Control to edit window of visualization and dialogue of Frame Configuration will pop

Tab control

up, or in References, double click to call Frame Configuration. All available visualization is listed in the
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interface and add one to box.

References Configure..:l
= Position
X 671
a [+ a
Will be a Frame ¥ 233
Width 250
Height 150
n B u - Switch frame variable
&) Frame Configuration
@] 8y visualization name # By type or instance &) Add Delete 4 Move Up ¥+ Move Down
|Fi\tering by full or partial name of visualizations | > Visualization Switch index
=) Visualization_Sample ~ E Traffic_Siganl 0
@] [rrafhc_sigan n |
=-{} sM3_Basic
=-2) SM3_Basic
= |2 Visualization
=) Generated

@7 vISU_NEW_MC_AbortTrigger

@ VISU_NEW_MC_AccelerationProfile
& vISU_NEW_MC_Camin

@7 VISU_NEW_MC_CamOut

@ vISU_NEW_MC_CamTableSelect

LTy

In Tap Control properties menu, select References to modify Heading or Image ID the graphic.

Pic 0-29
= References Cunfigur&..J
- Traffic_Siganl 0
Heading
Image ID

Through Scaling Type in properties menu, set the scaling method of Tap Control.

Pic 0-30
Scaling type
Deactivate the background drawing
= References Fixed
= Traffic Siaanl Fixed and scrollable

Appoint rules for size change of box, through Scaling Type:

Isotropic: keep original image scale in any circumstance.

Anisotropic: Each parameter can be modified separately as the box size will change accordingly.

Fixed: Size of original image will not change in any circumstance.

Fixed and scrollable: Image will not zoom and a scroll bar will be added to box automatically to
display visible area of image, if it's bigger than the box. Use property of horizontal or vertical scroll bar
position to change variable of the bar.
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When multi visual objects exist in on Tap Control, user can process switching through notes on top.
Pic 0-31

visu |\.risu2

OO0

Running result as below
Pic 0-32

visu |-.risu2 visu visuz2

Temperature:0.00 deg

Ole]

Button

Single click to execute Button and both text and image can be added to button. Set trigger method
through property of control.
Example 4: Create a button and single click to execute ST code.

Find Common Control in tool box, find and add = to view edit window. Set triggering action as

Button

OnMouseClick in Inputconfiguration, which means trigger is single click on the control.
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Pic 0-33
= Inputconfiguration
OnDialogClosed Configure...
OnMouseClick Configure. ..
OnMouseDown Configure...
OnMouseEnter Configure. ..
OnMouselLeave Configure...
OnMouseMove Configure...
OnMouselUp Configure...
+ Toggle
+ Tap
+ Hotkey v

Single click Input configuration, select and add Execute ST-Code to right by . Variable in ST-
code is global variable and please add naming space when calling local variable, or it can’t be builded.
Pic 0-34

Input Configuration X

OnMouseClick 3
# Close Dialog [F Execute ST-Code I Exed 4 5T-Code

# Open Dialog
£ Change the language
F  Change shown visualization

F Execute command

€ Switch frame visualization e
F Execute ST-Code
*p Toggle a variable

F File transfer

General_Control.iFactor:=2

[ 100 % [&

Example 5: Create two buttons in visual interface as forward and reverse of motor. Press and release
forward button for forward rotation or to stop. Same for reverse button.
Add two buttons to visual edit area from tool bar and enter text Forward Rotation and Reverse
Rotation as label.
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Pic 0-35
Gradient setting | 'inear, Black, White
+ Bitmap info
= Texts
Text reverse

forward Tooltip

+ Text properties
o =

m reveyse
o B

+ Absolute movement
+ Relative movement
+ Text variables

4 Musasmisc baadks

For the press and release operation, find Input Configuration in properties and select entering

method of Toggle, complete mapping in Variable with input helper.

LINIvIouUsELown LOonngure., ..
OnMouseEnter Configure...
OnMouseleave Configure...
OnMouseMove Configure...
forward OnMouseUp Configure...
= |Toggle
: . V;SE : ®-/ Variable PLC_PRG.bjogbw
a a a Toggle on up if captured O
=| Tap
Variable
@ Tap FALSE 1
Tap on enter if captured O

Two ways of trigger are Tap and Toggle.

@® Tap, Press the button to trigger and variable is ON, release to stop and variable is FALSE.

@ Toggle, Press the button and variable keeps as ON, and manual trigger is needed to make it FALSE.
It's the same in Toggle—Variable mapping. Tick FALSE if it's needed in FALSE when pressing the
button.

Group Box

It's used to provide group for other tools and to subdivide visual function. Boxes will be provided to
display title, while it can’t use scroll bar.

Find Common Control in tool box, select and add _-l to visual edit window, title can be changed in

Group bex

Text of properties menu. Then drag tools into the group box to realize grouping of visual element.

Pic 0-36
i | o

%Gmard and reverse Motor forward and reverse

Unlike other controls, forward
] (1] o

GroupBox can only
be moved through the
. . reverse
move icon in the upper-left corner
=] a o
Text Field

Text can display in the field by entering in properties menu or through Text Variable. Refer to
configuration instruction of rectangle as they are alike. Logo of Text Field is E

Scroll Bar

Find Common Control in tool box, select and add “— to visual edit window. It's horizontal display

scrollbar
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in default. If its height is bigger than width after adjustment by mouse, it will then display in vertical.
Add below variables to program:
Pic 0-37

PROGRAM General Control
WAR

[

ScrocllValue: LREAL;
END VAR

Complete mapping through Value of properties and set Maximum Value, Minimum Value.

Pic 0-38
Property Value ~
Element name GenEleminst_41
Type of element Scrollbar
o =] 5] —
Value General_Contro1.Scrollvalue
Bd Il © o :
o o o Minimum value
Maximum value 100
Page size
Move to dick O

Online display as below. Mapped variable value will change with the scroll bar position :

Pic 0-39
Expression Type Value
. . . # Scrollvalue LREAL 4264705657958 ..
Slider

Alike scroll bar, drag the slider to change mapped variable value. Find Common Control in ToolBox,

select and add -'ﬂ- to visual edit window.

slid

Add below variables to program:
Pic 0-40

General_Control x /8] General_Contre
PROGRAM General_Control

SliderValue:LREAL;
[END VAR

Wb

Select Slider control and complete mapping through Variable, set its Scale start and Scale end, or

Main/Sub scale. Details as below:

Pic 0-41
= Scale

Show scale Il
Scale start 0

u u u Scale end 100

o e = Vo scsie

o H o ain sca 10
Sub scale 5
Scale format (C-Syntax) %
Scale proportion 0

Online display as below. Mapped variable value changes with slider position. :
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Pic 0-42

’i‘ Expression Type Value

- # SliderValue LREAL 18.38235282897...
Spin Control

As a control of display and input spin, it provides upward and downward arrow to adjust mapping
value spin, and direct entering is also optional. Set maximum value and input value replace it when input
one is bigger. Same for minimum value.

Add below variables to program:

Pic 0-43

General_Control X B General_Control
1 FROGEAM Gene _s ontrol

= : m SpinCantrol
3 nSelectValue: INT?
4| END VAR
Find Common Control in ToolBox, select and add spin control, complete mapping through

Variable. Space between spin can be adjusted through the arrows.

Pic 0-44
+ Position
Variable General_Control.nSelectValue
Number format
Interval -

Select On Mouse Click in Inputconfiguration, single click Configuration to enter value and set

limitation.
Pic 0-45
= Inputconfiguration
OnDialogClosed Configure...
| OnMouseClick ‘ Configure...

OnMouseDown Configure...

OnMouseEnter Configure...

OnMouselLeave Configure...

OnMouseMove Configure...

OnMouseUp Configure...

Input Configuration X
# Close Dialog *p Write 3 Variable
# Open Dislog
$2 Change the language Input type: -
7 Change shown visualization |_VI"SUD'E‘D§'5'Nm'md ~ | |
# Execute command Choose variable to edit
£_switch frame visualization (@ Use text output variable
"’ Write a Variable () Use another variable
P Execute ST-Code N |°
“ Toggle a variable
¥ File transfer > Initial display format: :l
Min: 0
o Max: 100
Dialog Title:

[] Password field
Position to open input dialog:
(® Use global setting (from Visualization manage!

() Centered
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Online running as below:
Pic 0-46

[ —
o

Min: 0 Max: 100

20 Walt
-
T g 9 Back
4 5 i Clear
1 2 3 ESC
0 +- OK

Invisible Input
The element is dotted rectangle box after added and will hide on online mode. Actions of it can be
set in Input Configuration.

First add from State Variables

= Statevariables

Deactivate inputs General_Contro1.bInvisble
|= Inputconfiguration
| OnDialogClosed Configure...
OnMouseClick Configure, ..
OnMouseDown Configure...
OnMouseEnter Configure...
OnMouseLeave Configure...
OnMouseMave Configure. ..
OnMouselp Configure. ..

Progress Bar
With it, current process variable can be mapped to control and maximum and minimum value can
be set. Current process will be displayed according to current mapping variable.

Add self accumulation program via the program to imitate process of bar increasing, programming

as below:
Pic 0-47
nProcessValue:INT;
tonl:TON;
END VAR
aw
tonl (IN:=NOT tonl.Q ,PT:=T#1S ,):
IF nProcessValue<l AND tonl.Q THEN
nProcessValue:=nProcessValue+l;
ELSIF nProcessValue=100 AND tonl.Q THEN
nProcessValue:=0;
END _IF
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Find General Control in tool box, add I- process bar control to visual edit window, then complete

mapping via Variable. Also, Maximum Value and Minimum can be set.

Pic 0-48
CIInShiL name LTSI ISL_L
Type of element Progress bar
Variable General_Control.nProcessValue
:: D u D :; : Minimum value 0
5] (5] (=] Maxdimum value 100
Style Blocks

Two display modes of process bar can also be set in Type of properties of menu.
Pic 0-49

Style Blocks ~
= Position

SO0E0 —

The bar will increase slowly with variable change in online mode:

Pic 0-50
Expression Type Value
EDEDEDEDE # nProcessValue INT 90
Checkbox

It is often used to provide options like have/true or false
Basic usage of checkbox:
Find General Control in tool box, add checkbox u . Create needed variable in program to provide

checkbox options.
Pic 0-51

—

E] General_Control X c!'l Visualization
PROGRAM General Control
B8 2 VAR

3 bSelectl:BOOL;
4 bSelect2:BO0OL;
bSelect3:BOOL;
€ END VAR

n

Select checkbox in edit area of visual view and create map between Variable and program, then
checkbox options will be written to BOOL variable. Meanwhile, enter description of the option in text box.
Map variables of three checkbox one by one.

Pic 0-52
[ — ] =] TextID 43
o Select A =] + Position
o 5] =]
—_— Variable General_Control.bSelectl
SelectB )
e Frame size From style
Select C ol
— Text Select A
Tooltip

Online running as below:
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Pic 0-53
| SelectA Expression Type Value
# bSelect1 BOOL
SelectB ® bselect 500L —
SelectC # bSelect3 BOOL FALSE

Radio Button
Unlike checkbox, it is integration of two or more mutually exclusive options. When one option is

selected, other options of the integration can’t be chosen.

Basic usage:

Find General Control in tool box, add dp radio button.
Pic 0-54
=] a [=]
Radiobutton
Radiobutton
=] [+] =]
| <] a

Add example variable in program window:
Pic 0-55

E’[ General_Control X @] Visualization
PROGRAM General Control

nSelect:INT;

s END_VAH

Complete mapping through Variable and confirm numbers of options. Single click Create New under

Radio Button to needed amount. Then enter Text as label :
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Pic 0-56
Property Value
Variable 0 |Genera 1_Control.nSelect
Number of columns 1
Radio button order Left to right
Frame size From style
Row height From style
= Text properties
Usage of Default style values
= Statevariables
Invisible
Deactivate inputs
- Radio button settings
- oo Qi==]
= Areas
= [o Delete I
Text BWM |é
Tooltip

Line spacing in pixels 0
= [ X Delete
Text Audi
Tooltip
Line spacing in pixels 0
= M@ x Delete
Text Mercedes
Tooltip
Line spadng in pixels 0

Check online running, only one option can be selected among three at the same time.

Pic 0-57

\_/ BWMm Expression Type Value

&) Aud # nSelect INT 1
Mercedes

e

4.4.3 Alarm Manager
It mainly contains alarm diagram and label.
Pic 0-58

Visualzation TooBox v 2 x
|BIE
Alarm manager

Lamps/Switches/Bitmaps

Special controls Dateftime controls 1 ImagePool_sm3

ImagePool_cnc_sm3 | ImagePoolDialogs | Current project
SM3_Basic | SM3_CNC | VisuDialogs | SM3_Robotics_Visu
T

Favorite

ia ®

larm table Alarm banner
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Alarm table
User can define visual alarm with pre-set configuration. Find Alarm Managerin ToolBox, drag alarm

table E to visual edit window. Configuration: set alarm configuration in Application; Set configuration of
alarm table or banner.

®  Add configuration in Application

Single click Application, select Add Object, Alarm Configuration, single click and enter configuration name

in dialogue, single click Add.

Pic 0-59
s YRR @J Visualization_1 X Add Alarm configuration X
= [ Visualzation_Sample |
= \B Device (HCQ1-1300-D) M8 creates an alarm configuration
=B PLC Logic
= @ Application Name:
Cut
m Library Ma Ba G
- o
£] Genera1 @ ) b
) picpre al
2 Delete = -
(8] Progressbs ’—E Alarm configuration...
= (& rask confi Refactoring " |& Application..
=@ vai Properties... @ Axis Group..
& e
86 |J Add Object 5 @ Camtable..
an ) Add Folder.. & CNCprogram..
™ Edit Object £ ONC settings...
Visualizatio a ) =]
Edit Object With... Data Sources Manager...
&) Progressha ) = o
&) Traffic 5 ©8 Logi g -
& v T oo 5 External File..
= :rsua:zal:o Delete application from device @ Global Variable List... T

Alarm content and trigger should be set in Alarm Configuration. Single right click, find Add Object,

add Alarm Class, Alarm Group, name before open via single click.

Pic 0-60
= ) Application
= E Alarm Configurati
@ AlarmClass & Cut
@ Error Copy
@ Info 3 Paste
& Warning X Delete
& AlamGroup Properties...
@ AlarmStorage -
{9 AlarmGroup IJ Add Object > I A Alarm class...
.D Library Manager 3 Add Folder... & Alarm group...
|E] General_Contro1 ' Edit Object €] Text List..
E] PLC_PRG (PRG) Edit Object With...
Add Alarm class b4 Add Alarm group <
@ Creates an alarm class @ Creates an alarm group
Name: Name:
[larmCiass] —
Add Cancel Concel
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® Alarm Class

Alarm class is divided into 3 types in default: Error, Info, Warning. Main differences between them
are priority and acknowledgement method. Configuration interface is as below.

Pic 0-61
@ AlarmClass & AlarmGroup ,ﬁ Error X ﬂ Info & Warning -
Acknowledgement method: REP_ACK v @
[] Archiving

[] acknowledge separately

Notification actions |—< : ’

Action activate deactivate confirm  Details Deactivati

<

Details

Display options for alarm table /alarm banner 10—4®

State Font

Background color
Normal
Active

Waiting for confirmation

@ Define priority of all needed alarm from 0~255. Smaller number means higher priority, which means
0 the highest. Inmediate acknowledgement is needed for middle and high level, few requirements on

low level alarm. For alarm which has lost trigger condition(for example, high temperature of motor
has been back to normal), the alarm will not be canceled until acknowledge from user.

@ User/system has to acknowledge alarm, which doesn’t mean it's settled or back to normal. Sometimes
it can get back to normal without external interfere. Some acknowledge methods as below:

Pic 0-62
REP_ACK: Alarm doesn’t activate after repair and acknowledge |REP_ACK "
ACK: Acknowledge ;E:L(
REP: Remove the problem and not alarm
ACK_REP: Not alarm after acknowledge and repair :EE-Eg ACK

ACK_REP_ACK: Not alarm after receive, repair and acknowledge.

® It contains Action, Activate, Acknowledge, Detail, Stop, among which action provides options of
variable, execute, call; Call or not with tick; Acknowledge before calling an action or not; Detail for
mapping variable of notification actions; Stop to notify whether the action should be activated.
Instruction of three actions as below:
Variable: Select Variable and set variable or express for the alarm in dialogue Pic 0-63

Execute: Enter name of Execute File on current alarm and call any parameter Action

in Detail directly -
Y Variable

Call: Enter name of needed FB to call. & Execute
() Call
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® Alarm Group

Set Observation Type, which means trigger type in Alarm Group, and also for file of alarm:
Pic 0-64

ﬁ AlarmGroup X -
: Archiving: |y (none)
Textlist: U AlarmGroup v | Archiving: L) (none) ~| Deactivation: —
ID Observation type Details Deactivation De
= B Observation type

7% Digital

Details

+= Upper limit
= LOwer limit
* Qutside range
= Inside range
?Change

< Event

Find Alarm Storage in Alarm Configuration, set path and limit to activate Alarm Storage.
Pic 0-65

Devices v 3 x 4N\ AlarmGroup &N AlarmStorage X
= {3 Visualzation_Sample A
‘ Subdirectory: II
= Device HCQ1-1300-D)
= B0 PLc Logic Limit
= 1} Application @ No Limit
= [ Alarm Configuration (O Maximum number of records  |© <
B Aarmiass (O Maximum storage size 0 :
@ Error
@ Info
ﬁ Warning
@ AlarmGroup

AlarmStorage

Trigger types as below:

Pic 0-66
Type Instruction
Digital Enter monitored express on left and express on right for check, select wanted operation
igita

mark (=or<>)

Upper limit | Like Digital, but selectively use “lagging%” for comparative marks >or>=

Lower limit | Like Digital, but selectively use “lagging%” for comparative marks <or<=

Enter monitored express. Area: alarm when express reaches value of internal range.

Irr;ldg Enter express on left for lower limit and upper limit on right. Monitored express displays
9 in un-editable area.
. Enter monitored express. Area: alarm when express reaches value out of range. Enter
Outside e L . . . .
range express on left for lower limit and upper limit on right. Monitored express displays in un-

editable area.

Change Express: alarm when value of entered express changes.

Event Trigger via application and use FUN of AlarmManager.library
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® Set alarm in visual interface

In Alarm Management of tool box, drag Alarm Management to visual edit window.

Pic 0-67
=] =] =]
Timestamp ~ Message
0
1
v ] 2 [H] o
3
4
5] 5] 5]

Except for default two columns, user can add more. Find Column in properties menu to add and set

title, width, text display mode, etc. Content of column is optional in drop down Type of data.

Pic 0-68
-
-

= [ % Delete Bitma
Column header i .
Use text alignment in title O Time stamp active
o 120 Time stamp inactive
Type ofcate e st Frlre stamp acknowledge
Text alignment Centered e

= culnrsfttmgs MESS'BQE
Priority
Activate color settings Class

+ Cell fill color State
+ Text color Latch variable 1

+ Iy X Delete Latch variable 2

Time stamp : alarm date andtime of last status change
Time stamp active: alarm date and time of last action
Time stamp inactive: last date and time of ineffective alarm
Time stamp acknowledge: date and time of last acknowledge
Value: value of current express
Message: value of monitor
Priority: priority of alarm
Class: alarm class
State: alarm status
The alarms need to be confirmed by operator, and variables related to the confirmation action can
be set in "Control variables"
Pic 0-69
= Control variables

Adknowledge selected

Acknowledge all visible

History

Freeze scrolling position

Count alarms

Count visible rows

Current scroll index

Current sort column
Variable for the sorting direction

Confirm selected variables: If variable is TRUE, the alarm selected in alarm table will be
acknowledged
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Acknowledge all visible: If this variable is TRUE, all alarms in table will be acknowledged

History: If the variable is TRUE, the alarm table will be converted to history mode. This means that
all alarms will be sorted in descending order by date. Any new events will be added to current table.

Freeze scrolling position: If this variable is TRUE, current position of the scroll bar will be locked
even if a new alarm is activated in history mode. Otherwise, the scroll bar will jump to the first row of the
alarm table.

Count alarms: current number of alarms as displayed will be stored as this variable

Count visible rows: set visible lines on the variable.

Current scroll index: jump to first quote to create line via the variable.

Current sort column: Sort warnings by this variable.

Variable for the sorting direction: define sorting direction via the variable, TRUE for ascending and

FALSE for descending.

Example 1: Set an alarm temperature. Alarm when the temperature is higher than 50 ° or lower than 10 °.
Add temperature variable rTemperature in program, the data type is real, and add bConfrim as
confirmation signal.

Pic 0-70
[Z] PC_PRG x
1 PROGRAM PLC_PRG
VAR
rTemperature :REAL;

4 bConfirm:BOOL;
END_VAR

m

Right click "application" to add alarm configuration, name alarm configuration, click "open" to create

a new one
Pic 0-71
Add Alarm configuration X
[ Creates an alarm configuration
Devices v 23X 2] pLC_PRG x Name:
=13 Untitled7 v 1 PROGRAM PLC_PRG
= (@ pevice (HcQ1-1300D) B 3 VR
= )] PLC Logic ;z::im Alarm configuration... ‘
fjm {3 Application...
m Library Manag [33 Copi &i Axis Group...
% PLC_PRG (PRf Sl @ Camtable..
= [ Task Configu e Delets @& CNC program...
= & MainTask & CNC settings...
& pc | Refactoring " |&®  Data Sources Manager...
2 Locabevice [ Properties... % DUT.
L [ Add Object V] 8 Extemal ..
&) Add Folder... @ Global Variable List...
I Edit Object €] Image Pool..
Edit Object With... =0 Interface... o
& Login ﬂ Networ: Varfab:e List (Recziver)..,
i ).
Delete application from device g ::':I:;;mv\‘:a:::!:ff fenden Eancd

Add a new alarm group under the new alarm configuration, and right-click "Alarm Configuration"
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Pic 0-72
Add Alarm group x
ﬂ Creates an alarm group
Name:
= ) Application
oﬁ "
@ Error Copy
A Info 7 e
AWamng B Paste
K Delete
@ AlarmStorage
() Lirary Manager Properties..
(E] PLC_PRG (PRG) 0 :i] Add Object 3 |A Alarm class...
. ﬁ;ﬁcmfwa“"“ 0 Add Folder.. 0% Alarm group..
19 ek | 8 Bk Objac 6] Tedlist.
&@ HarmManagerA) it Object With.. o cancel
- 2 MainTaol

Content of alarm group is set as the trigger mode of upper and lower limit, and corresponding text
alarm information is added in "Message".
Pic 0-73

[5] pcpre /A AlarmGroup x

Textlist: |D AlarmGroup «| Archiving: |®{none) v
ID Observation type  Details Deactivation  Class Message
o [+ upper limit PLC_PRG.rTemperature >= 50 {\Error High temperature
1 [ Lower limit PLC_PRG.rTemperature <= 10 N\ Error Low temperature

Add an alarm table in the visual interface and define column attributes. By default, the alarm table
has only two columns and can be added. A new column can be added through "create new" button. View
the column information by customizing column title. The content source is displayed by selecting the

column in the drop-down menu of data type.

Pic 0-74
- Cots [ Gesteren |
= Column

= [0] E Deletel

Column hezder  |Error time alarm |

Use text alignm... O
Width 116
Type of data |1'|me stamp ~ |

Text alignment Left
+ Colorsettings

= [1 E Deletel

Column header Error message alarm

Use text alignm... O
Width 153
Type of data Message

Text alignment Centered
+ Colorsettings

= 2 E Deletel

Column header Error Message State alarm

Use text alignm... O
Width 201
Type of data State

Text alignment Centered
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Find "control variables" and "bconfirm" in the mapping program as the confirmation signal in
"bconfirm all visible variables”
Pic 0-75
= Control variables

Admowledge s...

Acknowledge al

History

PLC_PRG.bConfirm

Freeze scrolling. ..
Count alarms
Count visible ro...
Current scrolli...
Current sort co...
Variable for the...

Add control variable Button and realize part of functions of four attribute buttons provided in default.
Right click alarm table in the visual edit area to find "insert element through confirmed warning”, and check
the additional button to be added in the pop-up dialog box. The checked additional button will automatically
map the variables added by the user in the "control variables". If the user does not add variables defined
in the application in the control variables (such as plc_prg. Bconfirm), system will automatically create and

input a local visual variable, such as backael, to confirm selection for example.

Pic 0-76
& "}
Error time alarme | Eror message alarm Error Message State alarm
0
il 1 & Cut
2
3 B Copy & Alarm table wizard - O X
Paste
= X et Tope of elenent () to inser v
ACKselecled | |ACKall visible Hisig|  SelectAl Action Variable
Browse ’ hoknowledge saleoted bcksel
@ Create Global Text List Acknowledge all visible PLC_PRG. bConfirn
Order ) History bHistory
Alignment 8 [4] Freeze serolling pesitien bFreezeSerlPos
B Group
b Ungroup
Frame Selection o Hil
& Background
Multiply visu element
|d Insert elements for acknowledging alarms... ‘

After clicking OK, corresponding additional keys will be added to the bottom of the table by default.

Pic 0-77
Error time alarme Error message alarm Error Message State alarm
0
1
2
3
4
ACK selected ACK all visible History Freeze Scrl Pos

Check online running result:
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Pic 0-78
Temperature
| 91.00 |
| | Error ime alarm » | Error message alarm Error Message State alarm
0 |09.05201913:20:25 Low temperature ‘WaitingForConfirmation

| 09052019132025  Hightemperatre  Adwe

| ACKselected | |ACKallvisible | | History | |Freeze Scrl Pos,

Alarm Bar
Like alarm diagram but more simplified, it's used for visual configuration of a single alarm of alarm
groups and classes. It belongs to the "alarm configuration" of special alarm categories.
Refer to that of alarm table configuration process.
4.4.4 Measurement Control Tools
It mainly contains common graphics like Display image bar, Dashboard display and Histogram, etc.
Pic 0-79

| visualizaton ToolBox v 2 x|
A

Common controls | Alarm manager
O

Lamps/Switches/Bitmaps

Special controls Dateftime controls

ImagePool_sm3 ImagePool_cnc_sm3
ImagePoolDialogs | SM3_Basic | SM3_CNC
VisuDialogs i SM3_Robotics_Visu Favorite

Bar display Meter 90° Meter 180° Meter
/ [ Il I
| —
Potentiometer Histogram

Bar Display
Also called bar graph, single click tool box, find Measure Control, select and add - to visual
interface. The control can generally be used to display the active values in a fixed interval, such as liquid
level display, air pressure display, temperature display, etc.
Pic 0-79

Bar Display is used to display value of the mapped fixed variable and indicate changes of other
values via histogram. Basic usage as below.

Drag needed Bar Display, in Measure Control, to visual edit area. In the "value" column of the
attribute menu, map the variables in the program.
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Pic 0-80

/@ Measurement ] PLC_PRG X

1 PROGRAM PLC_PRG Property Value
- 2 VAR
3 iBarValue: INPS ent name GenElemlnst_1
4 END VAR Type of & t Bar display
Value | PLC_PRG.iBarValue

After completing variable mapping, set relevant parameters in the Scale, including "scale start",

"scale end", "main scale" and "sub scale", etc.

Pic 0-81
= Scale
Scale start 0
Scale end 100
Main scale 20
Sub scale 5

Scale line width 1

After above, actual running as below:
Pic 0-82

Device.Application.PLC_PRG

Expression Type Value

e o e e o s o

0.0 40 0.0 80.0 100.0

@ iBarValue INT 56

Dashboard (90°, 180°, 360°)

It's used to display value change of variable with fixed upper and lower limit, common to see in life,
like display of oil and current speed. Find controls of "M 90 °," m 180 °, "m 360 °" in Measure Control,

select any of them and add to visual interface.

Pic 0-83
ﬁ
Meter 90° Meter 180° Meter

Here is introduction of using dashboard control in visual edit area. Find instrument and add in the
"measurement control" of the toolbox and drag it to the visual editing area. Complete mapping, select
control in the visual editing area, map variables in program in "value" column of property menu.

Pic 0-84

/@ Measurement ] PLC_PRG X

1 PROGRAM FLC_FRG Value

= 2 VAR GenElemInst_2
3 rinstrument:REAL; Meter 90°
4 END VAR

| PLC_PRG.rInstrument |

Complete variable mapping, set scale format and find scale format under "label" in attribute menu.
The scale format (c-syntax) refers to the format of defining scale label according to c-syntax. The default
value is "%. 1F", where 1 before the decimal point means to output on the output device, and 1 after the
decimal point means to keep one decimal place after rounding. "F" is an abbreviation for float, which

means floating-point data.
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Pic 0-85
= Label

Label Inside
Unit
Font Times New Roman; 9
Scale format (C-Syntax) %. 1f
Max. text width of labels 34
Text height of labels 15
Font color I Fontcolor meter

Then set relevant parameters of scale, including "Scale start", "Scale end", "Main scale" and "Sub

scale", etc.

Pic 0-86

= Scale
Sub scale position Outside
Scale type Lines
Scale start ]
Scale end 100
Main scale 20
Sub scale 5
Scale line width 1
Scale color [ scalecolor meter
Scale in 3D |

After above, actual running as below:

Pic 0-87
Expression Type Value
& rinstrument REAL 45
Histogram

Also called mass distribution curve, it's one of the main tools in visualization interface. The

distribution state of product quality characteristics can be seen intuitively with histogram, for better overall

judgement.
Pic 0-89

®000 e 100.0°
80.0 80.0
60.0 60.0

" 400 @ 400 ™
20.0 20.0
00 0.0

a a2 ]

Basic use as below:
Find needed Histogram ﬂ in Measure Control, drag it to visual edit area. Complete mapping first,

map variables in the program in the "Data array" column of the property menu.
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Pic 0-88

_/@ Measurement ] PLC_PRG X

1 PROGRAM FLC_FRG Property Value
= 2 VAR Elemen GenElemInst_4
3 i . I M -
arrHistogram:ARRAY[0..10] OF INT: Type of element Histogram
4 END VAR
- Data array —l PLC_PRG.arrHistogram |

Then, select checkbox of Enable Sub-range in Usage Sub-range, modify Start Quote and Stop Quote to
change numbers of variables here.
Pic 0-89

= Subrange of array

Use subrange o ¥

Start index 0

End index o 4
Display type o Bars
Line width 1
Relative bar width 60

At last, select display type of graphic as Bar, Line or Curve:

Pic 0-90
Display type Example
100.0 100.0
80.0 80.0
Bar 60.0 60.0
40.0 I 40.0
200 I II 20.0
0.0 - . I 0.0
100.0 100.0
80.0 - 80.0
, 60.0 - 60.0
Line
40.0 _ =" 400
20.0 _ =200
0o0-—= 0.0
100.0 100.0
80.0 80.0
soo | |\ [\ 60.0
Curve | R T B
400- | | 40.0
200 |\ | 200
0.0 ' 0.0

When value exceeds / is less than a set one, alarm color can be used. For example, when the value
exceeds or is equal to 60, the alarm color can be enabled to display the histogram. Under "color" in

attribute menu, the display color of the histogram in normal state can also be set.
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Pic 0-91

= Colors
Graph color I 0. 2550
= Alarm color
Alarm value 60
Alarm condition More
Alarm color B ss.0.0

Use color areas ~
*  Color areas <M Create new |

Display as below:

Pic 0-92
= & arrHistogram ARRAY [0,,10] OF INT

& arrHistogram[0] INT 66
@ arrHistogram[1] INT 5
100.0 100.0 @ arHistogram[2]  INT 80
80.0 800 @ arrHistogram[3] INT 15
@ arrHistogram[4] INT 70
GO0 0.0 @ arrHistogram[5] INT 25
@ arrHistogram[6] INT 60
40.0 40.0 @ arrHistogram[7] INT 35
20.0 20.0 ¢ arrHistogram[8] INT 40
I I & arrHistogram[9] INT 45
0.0 -m 0.0 @ arrHistogram[10]  INT 20

Potentiometer
In life, when brush moves along the resistance body, potentiometer obtains the resistance value or

voltage value in a certain relationship with the displacement at output end. In visual interface, it will be

converted into the display of corresponding value based on current sliding position.
% 0-93

Then is introduction of how to use potentiometer control in visual edit area, example in resistance
regulation. Find Measure Control in tool box, find and drag needed @ potentiometer to visual edit

area. Complete mapping in Variable in property menu after the control is selected.
Pic 0-94

/@ Measurement 1 PLC_PRG X

1 PROGRAM FLC_FRG Property Value
- 2 VAR GenElemInst_5
3 rResistor:REAL; Type of element Potentiometer
4 END VAR PLC_PRG.rResistor

Variable

Set scale format after mapping, find Label and format under it. Scale format (c-syntax) refers to the
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format of the scale label defined on c-syntax, in default value of “%.1f", and 1 before point means output
on device and 1 after point means to keep one decimal place after rounding. “f” is abbreviation of “float”,
which means float type data.

Pic 0-95
= Label
Label Inside
Unit
Font Tmes New Roman; 9

Scale format (C-Syntax) %. 1f

Max. text width of labels 34

Text height of labels 15

Font color I Fontcolor potentiometer

Then set related parameters in scale, including Scale Start, Scale End, Main Scale, Sub Scale, etc.

Pic 0-96
= Scale

Sub scale position Qutside
Scale type Lines
Scale start 0
Scale end 100
Main scale 20
Sub scale 5
Scale line width 1
Scale color [ ] Scalecolorpotentiometer
Scale in 3D (™|

User also needs to define angle value of the scale on potentiometer through "start arrow" and "end
arrow" in menu, and complete definition directly by appointed angle value or variable. Valid variable here
needs integer data to define the angle value. The zero position of the scale is from clockwise to the starting

position of the scale, the zero position of the scale is "3 o'clock”, and the angle range is from 0 ° to 360 °.

Pic 0-99
= Arrow
Arrow type Cirde
Calor [ 255,255,255 iStart:INT:=220;
= Arrow start 220 iEnd:INT:=—-1'.":
Variable PLC_PRG.iStart END VAR
= Arrow end -40
Variable PLC_PRG.iEnd

After above, actual running as below:
Pic 0-97

@ rResistor REAL 33
@ iStart INT 220
& iEnd INT 40
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4.4.5 Lamps/Switches/Bitmaps
Lamp, switch, bitmap tools provided in ToolBox, allows user to edit interface with proper lights and
switches according to actual need.
Pic 0-98

Visuaiization ToolBox v 2 x|
BB @

Basic Common controls | Alarm manager

Measurement controls Lamps/Switches/Bitmaps

Special controls Dateftime controls ImagePool_sm3

ImagePool_cnc_sm3 ImagePoolDialogs SM3_Basic

SM3_CNC | VisuDialogs | SM3_Robotics_Visu | Favorite

- a

5 Q9 @0 @

Image switcher Lamp Dip switch Power switch Push switch

P
E \
—_

Push switch LED  Rocker switch Rotary switch

-

Image Switcher

Like BOOL variable, it can be open or closed with entered certain image. Click on image element,
related variable will turn to True.

Steps: find Lamps/switches/bitmaps in ToolBox, select needed switch and drag to visual edit area.

Complete mapping after adding “bSwitch” variable to main program.

Pic 0-99
= Position
X 178
Y 161
Width 106
Height 94
Variable [PLc_PRG.bSwitch

In menu, add graphics corresponding to "Image on" and "Image off" in the attribute menu "Image

settings", and map the variables "True" and "False" respectively.

Pic 0-100

- Imagesettings
Image on __VisualizationStyle Elem.=
Image off _ VisualizationStyle .Elem...
Image pushed
Transparent D
Transparentcolor [l Black
Isotropic type Isotropic

Horizontal alignm... Left
Vertical alignment  Top
Element behavior Image toaaler

Check online running, single click image switch can switch status of related variables:
Pic 0-101

Expression Type Value E
% bSwitch BOOL /

—~—
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@ bSwitch BOOL

Expression Type Value ﬁ
'

Light
Light will be on when linked to related variable and color of it can be selected in Background in

background, menu.
Steps: find Lamps/switches/bitmaps in ToolBox, select needed light and drag to visual edit area.

Complete mapping after adding “bLamp” variable to main program.

Pic 0-102
= Position
X 242
Y 168
Width 68
Height 67
Variable PLC_PRG.bLamp

In attribute menu "background”, find " image" drop-down to select the color of light.

Pic 0-103

- Background

Image

Color of the image, used foRed
Green
Blue
Gray

Change status of “bLamp” and check online running:
Pic 0-104

4 bLamp BOCL FALSE

Dip / Power / Push / Push LED / Rocker / Rotary switch

There are many kinds of position contact switches with similar configurations. Therefore, choose one
of them to introduce. Take the key switch LED as example:

Find find Lamps/switches/bitmaps in ToolBox, select and add needed Key Switch LED and drag to
visual edit area.

Complete mapping after adding “bSwitch” in main program.

Pic 0-105
= Position
X 195
Y 126
Width 60
Height 59
Variable | PLC_PRG.bSwitch

Set needed color in Background Image, Background according to need after mapping.
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Pic 0-106
= Background
Image Gray v
Yellow
Color of the image, used fqRed
Green
Blue

Single click Key switch LED to check online running:

Pic 0-107

Expression Type
# bSwitch BOOL

Expression Type
@ bSwitch BOOL

4.4.6 Special Controls
It contains trend chart, Active X and others as below, instructions:
Pic 0-108

| Visualization TooBox v 3 x

BB@
Basic Common controls Alarm manager Measurement controls
Lamps/Switches/Bitmaps Special controls Dateftime controls
ImagePool_sm3 | ImagePool_cnc_sm3 | ImagePoolDialogs | SM3_Basic

SWSIENG™|  VisuDialogs SM3_Robotics_Visu Favorite
—_—
~f At - 'x,

Trace Trend Legend ActiveX element

fﬂ ( s\{i A ' L

@ UGN

4
Webbrowser  Waiting symbol Waiting symbol Text editor

cube flower
Cartesian XY Path3D ControlPanel

Chart

Trace
Used to insert tracking diagram and appointed in properties of tracking control.
Example 1: Create a new Trace to monitor filter of y:=sin(x) in visual view.
Programming example program in main program first.
Pic 0-109

[£] PLC_PRG x |@] SpecalControl
1|  PROGRAM PLC_ERG
8 oz v
3 v:REAL;
4 x:REAL;
5| END_VAR

L yi=SIN(x):
= 2 IF x<360 THEN
3 x:=x+0.005;
ELSE
x:=0;
END_IF

m

m

Find and add I'race to visual edit area from Special Control, tool box.
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Pic 0-110

3]

Trace

3

3

ActiveX element

ey,

flower

Path3D

N

Waiting symbol

=4

Bl
3
2

Webbrowser

~.,

4
Text editor

B

ControlPanel

Single click Configuration Tracking to open it in Special Control, visual edit area.

B X

Pic 0-111
& Cut
Copy
& Paste
Delete

Create Global Text List

Order »
Alignment 3
Iy Group
& Ungroup

Frame Selection

Background

Add variable and set configuration in dialogue, and Trace point type, color of variable line type can

also be set.
Pic 0-112

g Multiply visu element
|&® Configure trace... |
£ Insert elements for controlling trace...

(a

Legend

Y

e

Waiting symbol

1

Cartesian XY
Chart

< Trace Configuration

= SpedalControl_Tracel

Variable Settings

Ay‘ 9l
Add trend variable CEERRD Doy -

variableforvisibilit: |

Description: Description of variable to display in tooltip ]
Select sample point typet—rs:x IS ~[ ]

Graph color: |-B\ue “‘

Line type: [/ Line ]

Line width: [—2 v]

dify li \ ine style: [— solid v

Modify line color. type etc

Point type: | None V‘

Activate minimum warning ]

Critical lower limit: 0

Warning minimum color: EBladck

Activate maximum warning [

Critical upper limit: 0

Warning maximum color: Il Red

Dynamic appearance options

Add variable
Delete variable
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Single click first column in tree menu, including Trace task configuration, sampling trigger, etc.

Pic 0-113

& Trace Configuration

= | SpecialControl_Tracel I Record settings

mm PLC_PRGy Enable trigger O

Trigger variable: ~ ~ . I
Trigger edge:

Posttrigger (samples) = 200ms

Trigger lev
Task: |§2 MainTask v ‘I

Record condition: |

Comment:

Resolution: L >

Automatic restart O

Displaysettings... " Advanced... | Copy from trace...

Deete el G @) e
@ "MainTask” #1 “TrendRecordingTask” are provided as two sampling cycles and MainTask as
main, while “TrendRecordingTask” will be generated automatically after Trace is added.

Pic 0-114
- =58 Mai
@ MainTask 22 MainTask
) ric_Pre
. = @ TrendRecordingTask
£ TrendRecordingTask
@ VisuTrendStorageAccess, Globallnstanc

@ Xaxis and Y axis can be tracked by setting in display, through default auto method or fixed

length.
Pic 0-115
Display Settings
& Display 9 & Display Settings X
Xaxis ¥ axis xaxis Yaxs -
Display mode Display mode 104
@ Auto (O Fixed length (O Fixed 1
@aute O Fixed
Minimum: 0 1
Minimum: -12 o
Maximum: 10s
Maximum: 12 J
Length: 108 4
Eond: B (125; 128; 126) Y| L A Grid: [ (128; 128; 128) v ]
[ Description: -10
e o e B e e o]
2 4
Fixed spacing e spacing 0 1Is 25 3s 45 55 6s 7s 8s 940s
Distance: |15 Ba) Badkground
Distance: 1
Subdivisions: |1 subdivisions: |1 From visualization style >
Iwhite
Font: Tirmes New Romaz; 9pt M| Fonts “Timas New Romaz; 9pt Y1 E
Reset Use as default
Addy axis Addy axis
elete y axis S — oK Cancel

® In advance options, user can choose to sampling after multi cycles of X axis.
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Pic 0-116
@ Advanced Trace Settings X
Measure in every n-th cycle: 1 ~ | 100ms
Buffer size (samples): IR | 10s

10s is the configured time range of the x axis.

@ Variable configuration can be copied through Copy From Tracking.
Select tracking control, single right click, select Insert Element Control Tracking, select needed

button and display box, all ticks in default, then system will generate control variable and button,

display box.

Pic 0-117
& Cut
Copy

Paste I Trace wizard _ ! %
X Delete
{d Create Global Text List Control variable Variable Type of element to insert (a

Order ) [ Reset trigger bRezetTrigzer O[Button

Alignment 3 [ Start trace BStart ﬁButton
& Group M Stop trace bStop OKButton

Ungroup = Save trace to a file

:,J;W Selection [A Save trace bStore Ok[Button
§ Background [ File nane sStorefilenane 13 Rectangle

Multiply visu element = Load trace from a file v
& Configure trace.. W e
‘g Insert elements for controlling trace... ‘

Interface as below after ticking all plug-in units:

Pic 0-118
A
104
0_
-101
T T T T :‘\
0 2z ds 6s 3s 10s
I Reset trigger | Start trace I Stop trace ‘
Store trace | ’ %s ‘
I Restore trace | ‘ %s ‘
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Check online running:
Pic 0-119

A\ J

T T T T T
45 Gs LH 10s 125

Reset trigger Start trace Stop trace

Store trace [ ‘

Restore trace { ‘

ActiveX Element
Used for Active X control in Windows32 interface. Find ActiveX Element in Special Control of tool
box, drag it to visual edit area.
Three ways of calling as below:
® Initial call: Effect in only the first task cycle.
® Cycle call: Effectin each task cycle.
® Condition call: Effect in updating of visual event. Unlike previous two, it’s effect only in rising edge.
Basic usage of ActiveX element.
In Special Control of tool box, find and drag nx ActiveX Element to visual edit area. Find Control

ActiveX element

option in properties menu, select plug-in unit type via Input Helper logo.

Pic 0-120
Property Value
Element name GenElemInst_1
Type of element ActiveX element
Control
ActiveX Controls ¥ Name Type Address

= jIContmIs
Aj Control.TaskSymbol.1
A, CTREEVIEW.CTreeViewCtrl.1
Aﬁ Forms.CheckBox.1
‘4, Forms.ComboBox.1
ﬂ Forms.CommandButtonl
ﬁ Forms.Frame.1
ﬂ Forms.Image.1
4, Forms.Label.1
4, Forms.ListBox.1
ﬁ Forms.MultiPage.1
‘4, Forms.OptionButton.1
4} Forms.ScrollBar.1
4, Forms.SpinButton.1

Set trigger after needed unit is called in three calls. Complete mapping via Create New in properties

menu.
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Pic 0-121
= Initial calls
= Method calls 3 Create new
Methods
= Cydiccalls
= Method calls 274 Create new
Methods
= Conditional calls
= Method calls 2§ Create new

Example 1: Play video after rising edge signal is received by ActiveX element.

In Special Control o tool box, select ActiveX Element, find Control in properties menu, add

"WMplayer.OCX.7" via Input Helper.

After adding, add “bPlay” in Variable, create “sPath” as system parameter in Parameter, then path of

video can be quoted the added variable.

:7a Create new |
x Deletel

PLC_PRG.bPlay

+J4 Create new

Pic 0-122
@] acivex '[Z] PLC_PRG x = Conditional calls
= | = Method calls
[ = cme— = Methods
s| END VAR = [0]
Method
= Call condition
Variable
= Parameters
= Parameters
= Parameter
Variable

PLC_PRG.sPath

+ Result parameter

Add button and map to “bPlay” for video playing after triggered. Final interface as below:

Pic 0-123

WMPlayer.OCX.7

PLAY
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Check online running:

(L) ) —

PLAY
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Chapter 5 Creation of Simple PLC Project

5.1 Start CODESYS

To create project in controller for certain plan, user need to connect to Q1 first, then edit

corresponding 1O group, logic program based on requirements, at last online debugging. Instruction of

project creation is in this chapter.
Install CODESYS on PC and double click its shortcut

5.2 Create New CODESYS Project

on desktop.

In initial page of CODESYS, find New Project, or find in File, or to open it directly from Previous

Project List if edition was taken before.

Pic 0-1
» CODESYS - m} X
File I Edit View Project Build Online Debug Tools Window Help Y
|5) New Project... Ctrl+N B = "=
& Open Project... Ctrl+O

Close Project

Start Page X
Ctrl+S ﬂ CODESYS V3.5 SP14 Patch 1

Save Project As..
Project Archive »
Basic Operations

iﬂ New Project...

Source upload...

Latest News

- _
= ~
Print. (@ Open Project...
Print Preview... B Open Project from PLC... "
Page Setup. CODESYS
Recent Projects N Recent Projects limunmauvurr-about the security
Exit AlteFa & Adivex vulnerabilities CVE-2021-44228
@ Untitleds and CVE-2021-45046 in Log4j
& Special Log4j is not used in any
& Lamps CODESYS product. None of our
? Measurement control products are affected by
@ Demol
e P 2021-44228 or CVE-2021°
ose page after project loa
- 45046 v
2% Devices D PQOUs Show page on startup
Messages - Total 0 error(s), 0 warning(s), 0 message(s) * 3 X
v {Q 0 error(s) l(!} 0 warning(s) |0 0 messagel(s) 1 * ¥ |
Description Project Object Position
a Watch 1 | [E] Messages - Total 0 error(s), 0 warning(s), 0 message(s)
Lastbuid: @ 0 @ 0  Precompile: \/ Project user: (nobody) Q

Select needed Model, enter name and storage path for it, and introduction of each model will show

after it's selected. Click OK.
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Pic 0-2
] New Project Select project type x
Categories: Templates:
~-{Jl Libraries e, 3
(14 Projects L 3 E z -

Empty project HMI project Standard Standard
project project w...

View project description

Fillin project name
/

\ 4 /
|A project containing one device, one application, and an empty implementation for PLC_PRG / |

Name: IQltestI 4 |
Location: |D:\Q1 A V|

Select&ave path IIl Cancel

According to default guidance of CODESYS, select target device and main program PLC_ For PRG
programming language. Q1 device is not installed by default, so Q1 device needs to be installed first,
otherwise the correct target device cannot be selected. Refer to 3.2 for the installation steps of new
description file.

Pic 0-3

Standard Project et

You are about to create a new standard project. This wizard will create the following
= | objects within this project:
- One programmable device as specified below
- A program PLC_PRG in the language specified below
- A cyclic task which calls PLC_PRG
- A reference to the newest version of the Standard library currently installed.
Select target device

/
Device: HCQ1-1300-D (Zhejiang Hechuan Technology) ¥ v |

PLC_PRG in: |Structured Text (ST) >

Select program language of the main program

5.3 Establish Communication with Q1

In Q1, default IP address of port1: 192.168.188.100 subnet mask: 255.255.255.0 Modify IP address
of PC in its net adapter to same network segment(default IP address of port: 192.168.88.xxx subnet mask:
255.255.255.0).

For questions or comments, feel free to email 400@hcfa.cn 100


mailto:400@hcfa.cn

Creation of Simple PLC Project

Pic 0-1

%! E!EL,':'\::JEI‘JMgz

@7 Realtek PCle GbE Family Contr...

@ IR Statuy © 1R Properties

General Networking  Sharing
Connection ——|  Connect using:
TPv4 Connectiy 5P Realtek PCle GbE Family Controller
IPv6 Connectiy
Media State:
. This connection uses the following items:
Duration:
speed: ¥ B Microsoft Fo33 3 itk

? Microsoft ﬁéﬁmﬁz#ﬁuﬂﬁﬂm

Details...

L]
4 Microsoft LLDP ﬂ}wﬁzj]&]i
Activity ——— 4 Intemet H)iR 6 (TCP/IPv6)
<
_ Install... | Uninstall
Bytes: Description

ISR rtemet i e EHhi
Pl FTIEERMEE SR

=

Internet HMM AR 4 (TCP/IPv4) Properties

General

(0) Obtain an IP address automatically
(®) Use the following IP address:

You can get IP settings assioned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

1P address:

| 192 .168 . 88 .20

Subnet mask:

Default gateway: l

|
[ 255 .25 .255. 0 |
|

Obtain DNS server address automatically

(®) Use the following DNS server addresses:

Preferred DNS server: l

Alternate DNS server: [

[ validate settings upon exit

' Advanced...

] o

After above, double click Device in tree menu of create new in CODESYS, to enter communication
device. Open the gateway correctly, click Scan network, select and add Q1.

Pic 0-2
|D=vi:= v & X | [{] Device x
«UJ Qltest
Communication Settings I scannemork...l Gateway + | Device +
= Ew PLC Logic Select Device «%
= Application
o .ﬂw:.b Mas Select the network path to the controller:
rary Manager
PLC_PRG (PRG) = ¥y Gateway-1 (scanning Device Name: Scan network
= (& Task Configuration &l HCQ1-1300D [0064] 6 Gateway-1
= @ MairTask Lo
8] pc_pre TC'P"';"
3 LocalDevice
‘3 SoftMotion General Axis Pool P-Add
localhost
Port:

<

1217
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If gateway is not opened, it will display in red in Communication Device and need open manually.
Pic 0-3

([ pevice x

Communication Settings Scan network... Gateway ~ Device v

Applications

Backup and Restore

Files = . n '
Gateway
Log
foateway 1 v [0064] (active) v
SRR 1P-Address: Device Name:
localhost HCQ1-1300D0
PLC Shell .
Port: Device Address:
1217 0064
Users and Groups
Target ID:
16C7 0002
Access Rights
Target Type:
Symbol Rights 4102
TargetVendor:
Task Deployment Zhejiang Hechuan Technology
Status TargetVersion:

3.5.14.10

Information

Find CODESYS logo at low right corner of PC, click Start Gateway and execute scan and add.
Pic 0-4

Start Gateway

Stop Gateway
Exit Gateway Control

About...

Device added correctly displayed as below:

Pic 0-5
(4 pevice x
Communication Settings Scan network... | Gateway v | Device ~
Applications
.
Backup and Restore
Files = . = .
Gateway
Log
I 005 ] (active <]
PLC Settings IP-Address: Device Name:
localhost HCQ1-1300D
PLC Shell
Port: Device Address:
1217 0064
Users and Groups
Target ID:
16C7 0002
Access Rights
Target Type:
Symbol Rights 4102
TargetVendor:
Task Deployment Zhejiang Hechuan Technology
Status TargetVersion:

3.5.14.10

5.4 Creation of PLC Project

A standard PLC project, including Libraries, Tasks and Programs, can add Trace to monitor the
variables in the program in real time. In order to facilitate debugging, users can also choose to establish
a V. The creation of PLC program file is not only the establishment of operation structure and operation
sequence, but also the establishment of programming mode. For a new PLC project, the system will

assign a continuous task by default, which contains a default program "PLC_PRG".
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5.4.1 Add Library

User need to install library file if extern library is needed. Double Library Manager in tree menu to

enter it, find Library repository—Install—Library needed for installation—Open to finish installation.

Pic 0-1
® Qltest.project - CODESYS = [m} X
File Edit View Project Lbraries Build Online Debug Tools Window Help b,
S d| S TEY YRR [ E O8O b m X [(ECEexE G [ M |w .
Devices v B X m Library Manager X >
=3 Qitest ~||%3Add library < Delete library Properties Details | 5] Placeholders |mh’brary repository ‘!
= [ Device (HCQ1-1300-D)
= B pLC Logic m Library Repository *
= ) Application
i) Library Manager Location: |System v Edit Locations...
|E] PLC_PRG (PRG) (C:\ProgramData\CODESYS \Managed Libraries)
= E Task Configuration
= @ MainTask .
3 LocalDevice Company: (Al companies) ~
Uninstal
'3 SoftMotion General Axis Pool r =
+ a2 (Miscell 3
m Select Library X
1 « FHBEESE (. » Q1 » ~ o £ Q1 =EE
|
LA =~ [ @
. R 5 2o A EZr ) S e =]
32 Devices DF‘DUS ¥ T= Module description file 2022/4/13 17:0 bl =
I J’ =5 HCFA_HSIO_ATCLib_1.0.0.7. iled-... 202274/ CON
Messages - Total 0 error(s), 0 warning(s), 0 mest ll l - - -0 fcompriea- _
 =E|
e BIERESE (C)
Description - R (D:)
R >
B Watch 1| E] Messages - Total 0 error(s), 0v STHEHE(N): “ ~ | Compiled library files ~
o F77(0) i

CODESYS can automatically identify the library version and support the switching between multiple

versions of library files. If need to delete, select the library file to delete and click the delete button in the

same interface.
Pic 0-2

i) Library Repository x
Location: | System v Edit Locations...
(C:\ProgramData\CODESYS\Managed Libraries)
Installed libraries: Install....
Company: r
(Miscellaneous) ~
Export...
=0 HCFAModbuslb  HC
@ 1.2.0.0
sz 1.1.0.0
+ 27 Application
* Docs
e HCFA
e Intern Find...
e System v
< > Details...
(4 Group by category Dependendes...
Library Profiles... Close

Installed library can be called by adding library button and all FB and FUN can be used in program.

All file will occupy memory of PLC and user can add library according to personal need.
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Pic 0-3

W Qltest.project” - CODESYS

File Edit View Project Libraries Build Online Debug Tools Window
B E G o~ b BRX(MAGAS NN |R|E T y m R ([(=62c=2F o M
Devices v Library Manager X
=) Queest i Add library [ Delete library 7 Properties 5 Details 5] Placeholders | (fiff Library repository
= Device (HCQ1-1300D)
= B PLC Logic Add Library
= © Applcation String for a fulltext search...
.ﬂ Library Manager
E‘-I PLC_PRG (PRG) Library Company
= (@ Task Configuration = & Application
=& MairTask T e
@ PLC_PRG +18 Standard System
2 LocalDevice Elsmd“ 0 System
3 SoftMotion General Axis Pool = Ut System
= ' Composer
+(2) AC_Alarming 35 - Smart Software Solutions GmbH
+38 AC_Datalog 35 - Smart Software Solutions GmbH

< >

52 Devices | [} PoUs

| W-TWUWG),OM),UHESS;

Description

=38 AC_DeviceDiagnosis
=@ AC_ModuleBase
=8 AC_Persistence
=@ AC_Trend

= . Fieldbus
2 CommFB
+) EtherNetIP Services

+2 iParServer

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

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

m Watch 1 | [E] Messages - Total 0 error(s), 0 wi

5.4.2 Task Setting

Advanced...

Cancel

O =

Effective ver *

>
D - 3%
S ——
sition

v} (4]

TESTouNT ¥ U T U

=g s

PIOTECT IETT T,

Manage all tasks in task configuration of tree menu and a new standard PLC project will automatically

generate a cycle executed task, which will be linked to PLC_PRG automatically, with default task cycle of

4ms and priority of 1. PLC program will attend compile and execute only after being called. Right click

Task Configuration—Add Object—Task, name the task and finish creation. At most 100 tasks of different

types can be created and executed based on priority set by user. Smaller number indicates higher priority

and tasks will be executed top downwards based on task configuration if with same priority.

Pic 0-4

® Qltest.project” - CODESYS

File Edit View Project Build Online Debug Tools Window
Bed@loo tBRXMAGANIN A7
Devices * o x i) Lbrary Manager =] PLC_PR¢
=3 Qitest ¥ || Monitor variable Usage System Events P
= [ Device (HCQ1-1300-0) Task Status IEC-Cydle Co
= Bl pLC Logic (£ MainTask
= £} Application
.ﬂ Library Manager
[E] PLc_PRG (PRG)
= 4 |Task Configr===:
= & MairTas & Cut
g Cory
% LocalDevice B Poste
% SoftMotion General X Delete
[ Properties..
|ﬂ Add Object 4 H@ Task.. ‘
) Add Folder...
[§° EditObject
Edit Object With...

Il
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Manual configuration and call is needed for newly created PLC program. Double click MainTask—Add

call—select needed PLC program and finish calling.

Fill in task priority

Pic 0-5
Devices v 2 x| & MainTask x
= j Qltest ¥ || Configuration
= [ Device (HCQ1-1300-D)
= 80 PLC Logic priority (0.31 |1

X

= o Application Type
M) oy e
|E] PLC_PRG (PRG)
= E Task Configuration

o I‘“:‘Iﬂ“d‘x Select task type
8 pLC_PRG =

% LocalDevice Time (e.g. t#200ms):

2 SoftMotion General Axis Pool S 1

Interval (e.g. t#200ms): |4

Set cycle time

ms

aml)( Remove Call [ Change Call « Move Up Move Down | ™% Open POU
Input Assistant
Textsearch Categories
. a MName Origin
= 0 Application

[£] PLC_PRG o

5.4.3 Programming of PLC Program

Create POU: single right click Application—Add Object—POU, enter name of it in dialogue and select

program block type. Six Implementation languages are supported in CODESYS and ST is shown as

example here as below:

Pic 0-6
Devices v ax E] PLC_PRG X Add pou X
=3 Quest - 1 PROGRAM ELC_PRG
2 VAR
=|4J De 1CQ1-1300-D) 2 . .
mjuw:cﬂ: q ) END VAR @ Create a new POU (Program Organization Unit)
=8 ogic
. OMM
Library Manag|
- Cop 3
B rcomeerd o ) Name:
&y Paste
= (B Task Configur{ ' @ Alarm configuration... |POU |
P K Delete .
&5 MainTask € Application...
@ pncy  Refactoring P B Ads Group.. Type
2 LocaDevice Properti
perties... @ Camtable..
2 Softhoton General A R @ ONCprogram. (® Program
) Add Folder... & CNCsettings... () Function Block
o [ B Data Sources Manager...
] Edit Object 9 Ex
xtends:
Edit Object With.. % DUT.
B External File.. Imol .
. plements:
@ Login @ Global Variable List..
Delete application from device & Image Pool... F b
=0 Interface... A £
@ Network Variable List (Receiver).. e
@ Network Variable List (Sender)...
T Persistent Variables... Method implementation language:
& rou. |
&) POU for implicit checks... Structured Text (ST)
() Function
Return type:
Implementation language:
Structured Text (ST) v
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Double click PLC_PRG to enter programming interface.

Pic 0-7
[E] PLC_PRG X -
1 PROGRAM PLC_ERG
=
END_VAR
P i ~
! I
|
I Statement Area |
! ]
Sl o _
~~ 100% [&
= =
P i ~
! I
|
I Code Area |
! ]
Sl foem - _

100 % &R
< >
Messages -Total 0 error(s), 0 warning(s), 0 message(s) - 3 X
Library Manager < JO 0 error(s) I: 0 warning(s) |O 0 message(s) ‘ ol
Description Project Object Position

Pttt ~
! :
| Watch Area i
1
\
. _mmmm— - -
Lastbuid: ©@ 0 @ 0 Precompie: o/ @ Project user: (nobody) Q

Example programming of square wave with adjustable duty cycle is as below:

State needed variables according to IEC61131-3 in program first.

Express of variable: name: type: =initial value; optional to appoint initial value or not, as variable has
default initial value. Operate single line comment via “//’and Chinese comment is supported, but English
comment is recommended due to false position display of cursor with Chinese comment.

Shift+F2 in statement window of variable to pop up dialogue, and it's necessary to fill name and type.

Pic 0-8 Auto Declare
. H Scope: Name: Type:
Scope: range of variable e 3 et | o -
Name: name of variable Object: Initialization: Address:
. POU [Appication] v I
Type' Varlable data type Flags: Comment:
i . . X [ coNSTANT Tmer]
Object: corresponding application CreTam
[]PERSISTENT
Initialization : initial value
Address: mapping between variable and external hardwar [ ][ cone

Flags: variable type can be constant, lossless or persistent type
Comment: comment in format of “comment content”

Pic 0-9

2] PLC_PRG X
1| PROGRAM PLC PRG

Variable declaration comment
= 2 VAR /
3 fbTimerl +TON; //Timer

index :INT:=10;
5 iVar :INT;
iRectangle :INT; tude 1s adjustable
7 iRatiol INT:=5;
iRatio2 :INT:=5;
END_VAR

annotation

For questions or comments, feel free to email 400@hcfa.cn 106



mailto:400@hcfa.cn

Creation of Simple PLC Project

Programming example program in main program window, statement of variable can be called via F2
in main program window. Pay attention to Calling type.

Variable: statement of single variable is needed

Pic 0-10
Expression Type
= & fbTimerl TOM
Lt
% PT TIME Input Assistant
L3
v sooL Textsearch (Categories
“$ ET TIME .
. 1 fbTi 1.IH ‘_v“i&le’ ~ Name Type
| | e Mode cae + 9 foTimer1
) Instance Calls inde: INT
Module Calls: FNC, direct and needs not statement 2 famtex
Function Blocks +- @ 1oConfig_Globals VAR_Gl
= {} Standard rS Keywords # iRatio1
=3 string Functions Conversion Operators # iRatio2 i

CONCAT FUNCTION # iRectangle T

DELETE # Var INT
FIND + {} sm3_Basic Library
INSERT + {} sM3_cne
+ {} SM3_Error Library
+ {} sM3_Math
1| CONCAT(STR1:= , STR2:= ) 0 G i

Instance Calls: FB, needs statement

a =R E-Sicl
+-{} sM3_Basic A

| 1| fbTimerl(IN:= , PT:= , Q=> , ET=> )j|

Programming below per above rules:

Pic 0-11
5] PLc_PRG X
IE -
B 2 1 L1 ‘)
fbTimerl (IN:=NOT fbTimerl.Q, PT:=T#500M5);
B 4 CASE index OF
¢ irectangle:=l;
1= [ IF iVar<iRatiol AND fbTimerl.Q THEN
8 iVar:= iVar+l;
B $ ELSIF iVar>iRatiol OR iVar=iRatiol THEN
index:=20;
iVar:=0;
END_IF
S irectangle:=0;
B 1€ IF iVar<iRatio2 AND fbTimerl.Q THEN
7 iVar:= iVar+l;
B 18 ELSIF iVar>iRatio2 OR iVar=iRatio2 THEN
index:=10;
iVar:=0;
2 END IF
22 END CASE
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5.5 Add Trace to monitor program variable
Right click Application—Add Object—Trace, then Trace will appear in left side tree menu.

Pic 0-1
Devices > 8 x| [5 mceac 5] POU x
= O quest 1=
= (@ Device (HCQi-1300-D)
= B0 PCLoge
= Gfmseteation T 0
8oy
(E] PLC_PRG (PRG) B Peste
(5] pou (pRE) @ Alarm configuration...
= @ TaskConfigraton | < DeEte © Application...
= & vanTax Refactoring " @ Ads Group..
BIACHRE | Properties.. @ Camtable..
3 Locaewce [ Add objet 71@ CNCprogram..
3 softMoton General Axis Pool &5 CNC settings...
& Add Folder...
O EditObject i" Data Sources Manager...
Edit Object With... Dlee
- & external File...
@ Login @ Global Varisble List...
Delete application from device ] Image Pool..
= Interface...
@ Network Variable List (Receiver)...
@ Network Variable List (Sender)...
T Persistent Variables...
&) Pou..
@] POU for implicit checks...
‘ 2 A Recipe Manager...
32 Devices [y pote < @] Redundency Conbguraiion..
| Messages - Total 0 error(s), 8 warnmgls), 0 message(s) "3 Symbol Configuration...
Build = |@ Derror(s) |® O warnil ] Text List...
[ Description | Trace..

Double click to enter interface of configuration.

Pic 0-2

No samplies have b

Devices

v o X

-
Configuration

~{----  Add variabl

i mm PLC_PRG.iRectangle ous

) Qitest
= Device (HCQ1-1300-D)
=& PLC Logic
= &) Application
m Library Manager
[Z] pLc_PrG (PRG)
[£] rou (re)
= Lﬁ Task Configuration
= & MainTask
@] pLC_PRG
2 LocalDevice
2 SoftMotion General Axis Pool

Single Configuration button in upper right corner of Trace interface, add/delete monitor variable and

set sampling cycle. Open trace configuration interface and add/delet via add/delete variable button in

lower left corner.

1s 2s 3s

4s 8s 6s

For questions or comments, feel free to email 400@hcfa.cn
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Pic 0-3

< Trace Configuration X
Trace Record e
= Trace Variable: -0l D
= PLC_PRG.iRectangle e | B Green -]
-
Input Assistant
Textsearch Categories
 Name Type Address
Traceable parameters = ° Application 5
Presentation (diagrams) B D PLC_PRG
Time axis ¥ @ fbTimerl TO
= Diagram 1 ¥ index
Y axis # iRatiol VT
=~  Shown variables " -
mm PLC_PRG.iRectangle I-':-:C:lngk—_l
-
@ var
* ' ToConfig_Globals
+ {} sM3_Basic
Add variable +-{} sM3_Math
Delete variable

Single click task that follows Trace in left tree menu, select MainTask as example in drop down list.

Pic 0-4

& Trace Configuration

Trace Record

= Trace

mm PLC_PRG.iRectangle

Posttrigger (samples)

Task:

Record Settings
Enable Trigger O
Trigger variable: v |
Trigger edge:
0

Trigger Level:

o_v |

After basic configuration, Login and Start first, then operations like Download Trace, observe variable

running track can be executed. Or the options will be in grey and can’t be selected.

Pic 0-5

& Trace x

Add Variable

v| B8

Download Trace

=

54K I

A

)

Start Trace

Stop Trace

Reset trigger

Autoscroll

Cursor

Mouse Zooming

Reset view

AutoFit

Compress

Stretch

Convert to single channe
Convert to multi channel
Online list ...

Upload Trace
Configuration

Load Trace...

Save Trace...

Export symbolic trace config

For questions or comments, feel free to email 400@hcfa.cn
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5.6 Program download and online monitoring

5.6.1 PLC Program Compiling and Download
Building is needed before Login. Building orders will check

POU should be added to Task before build. Select Build in menu

window, needed information can display separately via selecting

language grammar of program. Created
bar, Build, then result will appear in news

error, warning and news.

5.6.2 Login and Start

After building correctly, execute login command: find login logo

and online monitoring.
Pic 0-1

® Qltest.project - CODESYS - m] X
File Edit View Project I Build 1 Online Debug Tools Window Help Y
a2~ =] B[4 Build Al b [ | | 08 X R
Rebuld Build or Rebuild Current Application
Devi - Generate code -
Generate runtime system files...
=0 oitest e :
=i pevice (HcQ1-1300D Clean
e B e ea ! Clean all TON Timer g
1 pLC Logic ean a —
=1} Application L INT:
m Library Manager =
[E] PLc_prG PRG) o
5 fbTimerl (IN:=NOT fbTimerl.Q, PT:=T#500MS):
= E Task Configuration 8 CASE index OF
= @& mairTask o
@ e PRG € irectangle:=1;
- =] 7 IF iVar<iRatiol AND fbTimerl.Q THEN
& Trace iVar:= iVar+l;
'B LocalDevice =] ELSIF ivar>iRatiol OR iVar=iRatiol THEN
3 SoftMotion General Axis Pool - .:erdex e
< > 11 ivar:=0; PP |
- END IF @- v
& Devices D POUs < >
Messages - Total 0 error(s), 0 warning(s), 3 message(s) v 3 X
Build - ‘O 0 errorl(s) |Q'.‘ 0 warning(s) |G 3 message(s) ‘ w ¥
Description Project Object Position ()
The application is up to date T T T T T TS T TS T T eI \
@ Size of generated code: 58006 bytes 1 1
@ Size of global data: 9156 bytes I Message area display result of build !
& Total allocated memory size for code and data: 855188 bvt'\ "
|Compde' complete — 0 errors, 0 warnings TT T TS~ T T T T a1
v
E Watch 1 E Messages - Total 0 error(s), 0 warning(s), 3 message(s)
Lastbuid: € 0 ® 0  Precompie: @ Project user: (nobody) 4]

o

, single click to enter program

® Qltest.project - CODESYS

File Edit View Project Build Online Debug Tools
S H S dh 2 44 40
Remind in dialogue: downloaded application will cover ori
YES
Pic 0-2
CODESYS -

Q

For questions or comments, feel free to email 400@hcfa.cn
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ginal application, to execute or not, click

Warning: The application "Application’ is currently in RUN mode on the PLC.
However, do you want to download the latest code changes?

Details...
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4

After login, click Start logo to run.

Pic 0-3

& Qltest.project - CODESYS

Fle Edit View Project Build Online Debug Tools Window Help
LI IEGEE L R R N R R -1 s

Running interface as below after correct login:

Pic 0-4
@ Qltest.project - CODESYS - [m] X
File Edit View Project Build Online Debug Tools Window Help 5o
BEE & ot RBX(AEAE RN R %% ) aX((=2=2="2F |> K|
Devices > & x @ Tae '[5] PLCPRG x -
=3 Quest hd De Applicatio
= (@ Device [comected) (HCQI-13001 | £,5eccion Type Value Prepared value  Address Comment N ES
= B0 pLcoge + ¢ fboTimeri TON Timer [E5
= £ Application [run] # index T 10
i) Lirary Manager # ivar INT 1 Intermediate variable
J?] sdeislins # iRectangle INT 1 Square wave signal,amplituc
[ pou pre) # iRatiol INT cTTTTTEETEETEEEEETIEETS N ratio "
= Lﬁ Task Configuration = ‘ 1
= MainTask 1 . .
¢ T am 3 Variable and program Online
@ pLC_PRG = N i
8 N . .
& Trace ¢ monitor status display
3 LocalDevice g s CASE index| 10 ] O
'3 SoftMotion General Axis Pool H Lo ) J, w0 o mem -
€ irectangle[ 1 J:=I; ~~.-"
g 7 IF iVar[ 7 KiRatiol[ 5 ] AND fbTimerl.QENEE THEN
8 iVar[T7 Ji= iVar[T3 Bi:
B 9 ELSIF iVar[ 1 PiRatiol[ 5 | OR iVar[ 1 }iRatiol[ 5 ] THEN
< > 10 index{ 70 Jr=20: [ 100% [@ v
£ pevces [P0t < I >
Messages - Total 0 error(s), 0 warning(s), 0 message(s) -+ 1 X
Build - [0 0 error(s) I@ 0 warning(s) IO 0 message(s) ‘ * *
Description Project Object Position
The application is up to date P tat
Build complete — 0 errors, 0 warnings : ready for download! rogram-run-status
]@ Breakpoints ‘ [E Messages - Total 0 error(s), O warning(s), O message(s) [E Watch/
Device user: Anonymous  astbuid: € 0 ® 0 Precompile: \, T RUN Program loaded Program unchanged Project user: (nobody) [

Download Trace for sampling running trace of variable.
Pic 0-5

BEE& o BRBRX MMASIN AN - 886 » N
Ernil-k® D N3G

Devices v 8 X @ Trace x
9 Qutest - i L | i
i &i [ B o) 10— | Add Variable @~ b
= B0 pLc Logic = Download Trace |
- £ Application [run] B~ Start Trace
U Library Manager if Stop Trace
% PLC_PRG (PRG) {. Resettrigger
i )
| S—i |-7| Autoscroll

Right click in any position of Trace interface to pause/start tracking, move the mouse to swift observe

history, wheel can be used to zoom in or out tracking.
Pic 0-6
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[ & Trace x|[5] PLC_PRG

i Add Variable

E Download Trace

b Start Trace

Il Stop Trace
Reset trigger

Cursor

Mouse Zooming
Reset view
AutoFit
Compress
Stretch

R 4

Convert to single channel

1 Convert to multi channel

Online list ...

Upload Trace

Configuration

5.6.3 Online Watching

After login of program, actual value of variable will display in main program and statement window. If
multi POU need to be monitored , integrate the needed variables. In menu bar, find View—Watchr—Watch
1, then list of Watch 1 will be created and 4 Watches can be created.

Pic 0-7

‘® Qltest.project - CODESYS

File Edit | View | Project Build Online Debug Tools Window Help
e 4 Devices Alt+0 b | G- 7168 | 9
POUs Alt+1

Modules Alt+2

Messages Alt+3

Element properties

i
KB DEoHK

ToolBox
=0 Watch »

Cross Reference List

Watch 1
Watch 2
Watch 3
Watch 4

= Call Tree
Bookmarks
Breakpoints
Call Stack

Memory

Watch all Forces

FTBO@A

folii= N

Online Change Memory Reserve Settings
Start Page

Security Screen

Store

o
Y
8
0 & ¥

Choose perspective »
Full Screen Ctrl+Shift+F12

Build Properties.. I @ 0 warning(s)

Open Watch 1, single empty space under the express, variables or global variables can be Called via

point quote, or click | “*in right to open input helper and add variable for online watching.

Pic 0-8
Expression Application Type Value Prepared value Execution point Address Comment
@ PLC_PRG.iRectangle Device. Application INT <Notloggedin> Cydlic Monitoring Square wave signal,amplit...
! =

After configuration, during normal operation of the program, user can view the real-time value of
variables and assign values to the current variables through "monitoring 1" tab under the message window.
Even during operation, user can manually add or delete monitoring variables, which is very convenient.

Pic 0-9
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Watch 1 v 3 X
Expression Application Type Value Prepared value Execution point Address Comment
# PLC_PRG.iRectangle Device Application INT <Notp = = T T T TTTT = Square wave signal,amplit...

Cydic Monitoring
1 I

! Online Watch |

I's
I
~

B Watch 1IE Messages - Total 0 error(s), 0 warning(s), 0 message(s)

Lastbuild: @ 0 & 0

Precompile: \/

@

Project user: (nobody) INS Lni Coll Chi 0

In login condition, needed value can be written to prepare values in statement window, main program

window or monitoring window. After that, in menu bar, Debug—Write values to assign. Two ways to assign

in CODESYS: Write values(Ctrl+F7) and Force values(F7). Value written through Force values will have

logo @ on left and can be released via Release Value

Pic 0-10
® Qitest.project - CODESYS
Fle Edit View Project Buid Online | Debug | Tools Window Help
S HE & #A5d » Start F5 » m N[ o |HE|=
[ m Stop Shift+F8
Single Cycle Ctrl+F5
=[] Quest il New Breakpoint...
=53 - T Edit Breakp
" Device [connected] (HCQ1-1300-0) dit Breakpount Value Prepared value | Address Comment
=Bl PLC Logic Toggle Breakpoint Fo imes
- £ Application [run] Disable Breakpoint 2
!ﬂ Library Manager ® Enable Breakpoint 2 Intermediate variable
5] PLC_PRG (PRG) Step Over F10 0 Square wave signal,amplitudeis adjustable
[E] Pou PRG) Step Into 8 5 "1"signal ratio
] (T::kMC:TDiaﬂm Step Out Shift+F10 5 *0"Signal ratio
“’@m;c . Run to Cursor
a8 Trace - Set next Statement
3 LocalDevice %  Show next Statement Ratioz,The
% SoftMotion General Axis Pool Write values Curl+F7
Force values F7
Unforce values Alt+F7
T Toggle Flow Control mode o =1;
<> kiRatiol[ 5 ] AND fbTimerl.CEENEEl THEN
Core Dump O o e — T
Display Mode , Z=& Ppiratiol 5 JOR iVarl 26 JiRatiol[5 ] TEEN
2 :=20;
1L iVar[zeis  Ji=0;
12 END_IF
15 irectangle[ 0 J:=0;
5 Devices | [} POUS <

5.6.4 Reset
If reset is needed during debugging, here are three types of them: Reset warm, Reset cold and Reset
origin. In menu of Online, single click to pop out dialogue to choose a type. Influence of different type on

variables as below:

Pic 0-11

Online 1 Debug Tools Window Help
Login Alt+F8

@ Logout Ctrl+F8

Create boot application
, CODESYS
Download

Online Change

Source download to connected device .
Do you really want to perform the operation 'Reset warm'?

Multiple Download...

Reset warm

Reset cold

EN)

Reset origin

Simulation

Security »

Operating Mode »

Notice: X: reserved value O: initial value
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Pic 0-12
Online Command VAR VAR RETAIN VAR RETAIN PERSISTENT
Reset warm o X X
Reset cold 0] O
Reset origin O (6] O
Login with Download (0] O X
Login with Online change X X X

5.7 Simulation

CODESYS allows user to use simulation function without actual hardware, and simulation of PLC

program on PC can assure complete test before actual debugging and find logic errors as early, reduce

developing time. During simulation, no PLC hardware is needed and user can compile, login, run edited

program on PC directly.

Steps: in menu bar, find Online -» Simulation to enter simulation mode, tick and the logo will

appear on left of simulation.
Pic 0-1

Tools Window Help

Alt+F8

Online ‘ Debug
0% Login
ot Ctrl+F8

Create boot application
wr
Online Change
nnected device

nload to ¢

Multiple Download...

Reset cold

Simulation

Security »

Operating Mode »

Entering the mode and red logo of simulation will appear at bottom of the interface.

Pic 0-2
U . _— —
& pLC_PRG 1 e with an Ity le,Give constants Ratiol and A
@ Trace
% LocalDevice fbTimerl (IN:=NOT fbTimerl.Q, PT:=T#500M5);
! B 4 CASE index OF
3 SoftMotion General Axis Pool s 10s
irectangle:=1;
B IF iVar<iRatiol AND fbTimerl.Q THEN
iVar:i= iVar+l;
ELSIF iVar>iRatiol OR iVar=iRatiocl THEN
10 index:=20;
: ’| e 100% [ @+
5 Devices [[[) Pous < >
Messages - Total 0 error(s), 0 warning(s), 3 message(s) - o X
Build » @ 0error(s) | ® 0 warning(s) |@ 3 messagels) ‘ X ¥
Description Project Object Position ()
€ Total allocated memory size for code and data: 845256 bytes
Compile complete - 0 errors, 0 warnings
v
m Vatch 1 | [E] Messages - Total 0 error(s), 0 warning(s), 3 message(s) A
Lastbuld: € 0 © 0  Precompile: _ & Project user: (nobody) %]

Compile directly and download with no mistake. Single click Yes to continue when the dialogue about

program reminder pops up at beginning.

For questions or comments, feel free to email 400@hcfa.cn

114


mailto:400@hcfa.cn

Creation of Simple PLC Project

Pic 0-3
CODESYS *
Application 'Sim.Device. Application’ does not exist on device ‘Device', Do you
want to create it and proceed with download?
No Details...
There’s no difference between operations in simulation and actual PLC, and Pic 0-4
- . . . X Debug | Tools Window Help
user can execute modification of variabl. Common functions like <Ctrl+F7>, <F7>, | «. T
. i . m Siop Shift+F8
<Alt+F7> can all be realized with short keys. Refer to more options under Single Cycle culsrs
. . il New Breakpoint...
Debugging in menu bar. @ New Data Breakpoint..
By Edit Breakpoint...
Toggle Breakpoint 2
Disable Breakpoint
@ Enable Breakpoint
Step Over F10
¥ Step Into
®z Step Out
*Z  Runto Cursor
=l —
.1 shortcut 1
1
: keyfor | | cim
1 ! F7
1 debUg 1 Alt+FT
=1 action :
L Gevime— = = = R
Display Mode ’
Running as below:
Pic 0-5
® Qltest.project* - CODESYS — X
Fle Edit View Project Bulld Online Debug Tools Window Y
S ICIGEEE L L P L FILE R E IS B I > M| w
Devices > 3 x [E] PLC_PRG x| -
= Qitest had De pplicatio
= A Device [connected] (Q1-1300D) Expression Type Value Prepared value Address Comment A=
= BYAcLoge + & fbTimerl TON Y A Nimer O
- o Appiication [run] @ index INT 10 1 :
gﬂ Library Manager # ivar INT 4 : variable modify Area  jtermediate variab
J:I el ) # iRectangle INT \ lquare wave signal,
= (88 rask configuration # iRatiol INT 5 TTS-TTT TS “1Signal ratio v
= @ MainTask < >
&) pLc_PrG g 1 e constants Ratim
53 Trace =] 2
A2 LocalDevice 2 0
A softMotion General Axis Pool B s CASE index{ 30 ] OF "‘ ------------------ EN
5 10: i 1
€ irectangle[ 1 J:=1; ) ) 1
B 7 ¢ ivarl & Firaticl;  Online program display area 1
: iVar[ & = ivar) 1
B s ELSIF iVar[ 4 _piRata - —_——— ————— /
10 index[ 30 J:=20; - [100% [@ v
5 Devices | [} POUs < Bl ' ' >
Messages - Total 0 error(s), 0 warning(s), 0 message(s) - 0 X
Build ~  © 0 error(s) |® 0 warning(s) IO 0 message(s) } x *
Description Project Object Position
The application is up to date
Build complete - 0 errors, 0 warnings : ready for download! Status bar
@ Breakpoints |E Messages - Total 0 error(s), 0 warning(s), 0 message(s) @ Watch 1 K
Device user: Anonymous stbuid: € 0 ® 0  Precompile: . % RUN - Program loaded Program unchanged Project user: (nobody) {
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5.8 PLC Shell
As a control monitoring(terminal) based on text, it gets orders from controller with certain information,
input as a input line and sent to controller as a character string, return corresponding string in scripting

window. The function is used for debugging and its interface as below:

Pic 0-1
#® Qltest.project* - CODESYS - m] X
File Edit View Project Build Online Debug Tools Window Help Y
S REI& o o MUGAGIN R TS » aNI(F=2 5 [ R .
Devices -~ 3 X [ pevice x -
= 5l Quect =l

Communication Settings ——
- (@ Device [connected] (chn-mnoql g e
= EJ PLC Logic Applications

PLC load average: Y
- 1} Application [run]

i Library Manager Backup and Restore CoreID: o
“g] PLC_PRG (PRG) Eil PLC Core load: 3%
es
= (@ Tack Configuration !
-
& ManTask Log
) pic_prG —
1lcload
@ Trace PLC Settings —
'3 LocalDevice PLC load average: 3%
PLC Shell
3 SoftMotion General Axis Pool € — N
Users and Groups DLC Core load: 3%

Access Rights

Symbol Rights b1ci0ad
Task Deployment PLC load average: 3%
status CoreID: [
PLC Core load: | ¢ w Command input box
Information

. . = )|

5@ Devices [} POUs < >

Messages - Total 0 error(s), 0 warning(s), 3 message(s) LA

Build ~ @ 0error(s) [® 0 warning(s) |o 3 message(s) | X ¥ |

Breskpoints | [E] Messages - Total 0 error(s), 0 warning(s), 3 message(s) | fd Watch 1

Device user: Anonymous Lastbuild: ©@ 0 ® 0  Precompie: o/ ‘i RUN Program loaded Program unchanged Project user: (nobody) €

Detailed commands of PLC scripting are in below chart. Double click Device, find PLC Shell and
command input box under it. Corresponding command in the box will be returned with feedback from Q1.

Enter “?” and all commands supported by Q1 will be returned.

Pic 0-2
~

?
|

Prints list of available commands.
getcmdlist

Used internally to display all available commands.
mem <address> [<size>]

Print Hexdump of spezified memory region.
reflect

Just Reply the command which was entered (for testing the connection) .
applist

Print List of currently loaded applications.
pid [<app name>|<app index>]

Dump Guids of one specific or all loaded applications.
pinf [<app name>|<app index>]

Dump Project i ions of one specific or all loaded applications.
startprg [<app name>|<app index>]

Start one specific or all loaded applications.
stopprg [<app name>|<app index>]

Stop one specific or all loaded applications.
resetprg [<app name>|<app index>]

Reset one specific or all loaded applications.
resetprgcold [<app name>|<app index>]

Perform a cold reset one specific or all loaded applications.
relcad [<app name>|<app index>]

Reload one specific or all loaded applications from their bootprojects.
getprgprop

[not implemented, yet]
getprgstat [<app name>|<app index>]

Get the status of one specific or all loaded applications.
plcload

Get the Processor load of the PLC tasks.
rtsinfo

Print i System I ions, like P and i Version. v
H v
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Commands as below:

Pic 0-3
Command Description
? Display all valid scripting information
getcmdlist Display all available internal commands

mem <address> [<size>]

Display memory range of hexadecimal

reflect

Return the last input instruction (mainly used for
connection test)

applist

Display list of currently loaded apps

pid [<app name>|<app index>]

A specific jump or all loaded apps

pinf [<app name>|<app index>]

A specific jump project information or all loaded apps

startprg [<app name>|<app index>]

Launch a specific or all apps

stopprg [<app name>|<app index>]

Stop a specific or all apps

resetprg [<app name>|<app index>]

Reset a specific or all apps

resetprgcold [<app name>|<app index>]

Perform a cold reset for a specific or loaded application

reload [<app name>|<app index>]

Reload a specific application or application loaded from
the startup project

getprgprop

Target has not been realized yet

getprgstat [<app name>|<app index>]

Get the status of a specific or all applications

plcload Get the load rate of the current PLC task
rtsinfo Display information of real-time nuclear operation system
channelinfo Return communication channel information
rtc-get Get UTC from time string

Set UTC by time string (obey formatin "rtc-set YYYy-
rtc-set

MM-DDThh:mm:ss [, sss]")

saveretains [<applicationname>]

Save retain power down hold data to a file (specific
application)

restoreretains [<applicationname>]

Re-store retain power down hold data in a file (specific
application)

Notice:

Login of PLC is needed before user can use scripting function.

Example1: Check operating load rate with PLC Shell

After communication with Q1 is created, in left tree menu, find PLC Shell, enter “plcload” in interface

provided at right side.
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Pic 0-4
Communication Settings plcload
—— PLC load average: 3%
Applications
iCorelD: 0
Backup and Restore
PLC Core load: 3%
Files
Log
PLC Settings
PLC Shell

Users and Groups
_ Q1 feedback PLC Load rate
Access Rights

Symbol Rights
Task Deployment

Status

Information

=

[Example 3] Activate/stop applied program with PLC Shell
Enter “?” and find needed command startprg/stopprg and enter “command+program name”: startprg

application(case insensitive)

Devices - 2% (1] pevice x
=[5 Qitest -
B Communication Settings startprg application
= 31 Device [connected] (HCQ1-1300-0) 9
= PLC Logic Applications Start Application:
- ) Application [stop] I Application: Application [OK]
.ﬂ Library Manager Backup and Restore
8] e pRG PRO) - start Application
= @ Task Configuration
stopprg application
§£ MainTask Log
@ PLC_PRG Stop Application:
& Trace HHEEs Application: Application [OK]
33 LocalDevice

£33 softMotion General Axis Pool PLC Shell |

Users and Groups
Access Rights Stop Application
Symbol Rights

Task Deployment

Status

Information

Frooorg

& Devices | [ POUs <
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5.9 Implicit check function of program
Below situations may happen during programming :
Divisor is zero during division operation.
The pointer points to a null address during assignment
® The superscript and subscript of the array are out of bounds during the call to the array
In this case, FUN to check implicit is provided by CODESYS and user can add these fun to check
edited program. Below FUN is provided in “POU to check implicit”:

® CheckBounds
®  CheckDivDInt/ CheckDivLInt/ CheckDivReal/ CheckDivLreal
® CheckRangeSigned/ CheckRangeUnsigned
® CheckLRangeSigned/ CheckLRangeUnsigned
®  CheckPointer
Notice:
Above FUN will check automatically after added during program running, so user can add

the FUN during debugging and delete them at actual site to save memory of CPU. And add the

FUN if above error still happen during actual use.

After adding a check in the POU, it will be opened according to the selected programming language. The
default programming environment of the system is st structured text.User can right-click "Application" and
select "Add Object" in the pop-up shortcut menu to find "POU for implicit checks..." then the system will

pop up the "Add POU for i implicit checks " dialog box. These common functions are introduced as below

Pic 0-1
& :"P Add POU for implicit checks X
“ Ol 5
ﬁlﬁ'\ Manager ¢ I:E Create special check functions for an application (for
) Ac 6 (RG) opy checking array bounds, divisions and pointer)
S P — Paste @ Alarm configuration...
= & warask X Delete G Application.. Available functions:
g] pLc e Refactoring y |@ s Group.. [J Bound Checks
& e o, 7 @ Camtable.. [] DivisionChecks
& Properties..
% Locaevice | @ CNCprogram.. [] Range Checks
% Softotion General AxisPodl 1222 Add Object P& ONCsettings.. [T] LRange Checks
O Add Folder.. & Data Sources Manager... [ Pointer Checks
O EditObject % DUT..
Edit Object With... g extemalFie.. Note: Adding a checkfunction will provoke a full recompile and
o < prohibit an online change
@& Login # Global Variable List..
= - I Pool...
Delete application from device ] mage Poo
=0 Interface...
@ Network Variable List (Receiver)...
@ Network Variable List (Sender)...
T Persistent Variables...
&) POU..
|81 PO forimplict checks.. [ 2]
m:- Cancel
R Recipe Manager...
CheckBounds

This function can check whether the boundary of the array exceeds. It is usually used in applications
with variable array types.It can effectively avoid the array from boundary overflow. After adding the array

boundary check function, source code of the function in the program editing area as follow:
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Pic 0-2
5] CheckBounds x
I'UNC:TIUN CheckBounds : DINT
=] VAR _INPUT ' .
index, lower, upper:DINT; o —— Don't edit
END_VAR
— - w
B8 E IF index < lower THEN
3 CheckBounds :=lower;
8 4 ELSIF index>upper THEN
: CheckBounds :=upper; \Custom edit can be made to the program
=] € ELSE
7 CheckBounds :=index; without change the original framework
END IF

Notice:
All variable declarations of the check function can’ t be edited. |f user deletes and
adds variables, the program editing will be wrong, but the program area of the check function

is editable. User can self—-define the program without changing original program architecture.

Below is an example to check the CheckBounds
[Example 1] Add CheckBounds and check variable array.
Add variable array first with below statement:
Pic 0-3

PLC_PRG X CheckBounds

| PROGRAM PLC_PRG
= 2z AR
@ [arr1:ARRAY [1..5] OF INT;

index:INT; |
END VAR

1 arrl [index] :=:':'.'|

In the program, the array Arr1 has only five elements of 1 ~ 5, and the index is an INT integer variable.
If no initial value is given, the default value is 0. After the program runs, if no other value of index is given,
the execution result is Arr1 [0]: = 66; while the element Arr1 [0] is not defined in original array, "0" has
exceeded the definition range of the array, and the running program may crash.

For above example, user can use the checkbounds function. After adding the array boundary check
function, the program will automatically limit the index to "1" - "5". For those exceeding, the upper and
lower limits will be selected for writing. For example, in this example, Arr1 [index] will eventually be limited
to Arr1 [1]: = 66;, Not Arr1 [0]: = 66;

In order to check whether the array is out of bounds after online, add "bcheckbounds" to the global
variable_ The "state" variable is used to display the out of bounds state of the current array. First, right-
click "Application" and select "Add Object" to find the "Global Variable List" under it. After the name is

given in the pop-up dialog box "Add Global Variable List", click open to create:
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Pic 0-4
Add Global Variable List X
“ Create anew global variable list
] . — Name:
5 tion s
m LW‘IWW EUt @ Alarm configuration.. [
&) CheckBounds _ BDpy o Application..
B Paste o
[5) pLc_pra (RG ; . @ Ads Group..
E] PLC_PRG! (PR eee @ Camtable..
= (8 rask Configrg Refactoring P& CONCprogram..
=& MarTask Properties.. & ONCsettings..
@ PLC E| dd Obi I Data Sources Manager...
e = ! ¢ DUT.
_ O Add Folder..
% LocaDevice r External File..
) [] EditObject
b Softhoton General o @ Global Variable List.
Edit Object With..
(] Image Pool..
G Logh #0  Interface...
Delete application from device @ Network Variable List (Receiver).. o LT

After global variable list is added, add “bCheckBounds_State” to display current status of over
bounds:
Pic 0-5

PLC_PRG CheckBounds ' fl GVL x|

=ttribute malified onls

1 attr

- z VAR GLOBAL

3 bCheckBounds_ State:BOOL;
4 END VAR

Add status variable in CheckBounds as below:
Pic 0-6

5] PcPrG1 ' [E] CheckBounds x | @ GV
1 Implicit build code:Don’'t edit

Z FUNCTION CheckBounds : DINT

=] 3 VAR _INPUT

4 index, lower, upper:DINT;

5 VAR

= — AW

1 /Implicit build code:Here are only suggestions for code implementation
=] Z IF index < lower THEN

3 CheckBounds :=lower;

4 GVL.bCheckBounds_State:=TRUE;
3 5 ELSIF index>upper THEN

€ CheckBounds :=upper;

7 GVL.bCheckBounds_State:=TRUE;
=] 8 ELSE

S CheckBounds :=index;
10 GVL.bCheckBounds_State:
11 END_IF
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Check online running:
Pic 0-7

[5] Pc_PRG1 x [[5] ChedBounds |

Device Application.PLC_PRG1

Expression Type Value Prepared value
= @ aril ARRAY [1..5] OF INT
|¢ arri[1] INT 0 66 |
# arri[2] INT 0
# arri[3] INT 0
@ arri[4] INT 0
# arri[5] INT 0
@ index INT 0
<

U[® arrl(index]_0 JI[ 72 |:=6¢;RET0RN] |

Boundary overflow in array

Expression Type Prepared value

@ bCheckBounds_State BOOL

Since the check function belongs to FUN, it is impossible to directly view the value of the variable in
online state. User can also add breakpoints to view the online value of the variable, select the line to add
power failure, right-click and select "new breakpoint" in the pop-up shortcut menu, or directly add and

activate the breakpoint through "F9" on the keyboard:

Pic 0-8

1t build code:Here are for code L
[]

B Z|® IF indey ¢ Lower 0 | THEN

o Dearandd T B = el B = = = = = - -
! N Breakpoint Properties X
. 1
8 1 You can add a breakpointto | (s [P s
. . . 1
el the line with a dot after i —
S logging into the program ] PoU: POU [Device: PLC Logic: Applcator] 5
D R— - ey == —— - — - . Position: Line 6, Column 2 (Impl) v
-
B IFREUE Select All
Instances
Browse »
Advanced D

nput Assistant...

[ New Breakpoint..
Toggle Breakpoint

Instances selected: 0
E  Run to Cursor

§ Set next Statement

Unforce all values of ‘Device Application’

[ Enable breakpoint immediately | : I Cancel
Display Mode »
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After above adding, online value of variable can be checked:

Pic 0-9

fi)

PcPrG  (@en [

Device Application.CheckBounds

Expression Type Value Prepared value
@ index DINT 0
& lower DINT 1
@ upper DINT 5
# CheckBounds DINT 1
: =W
1 //Implicit build code:Her= are suggesttions for code implementation
=] 2 IF index] [] ] < Lower| 1 ] THEN
3| CheckBounds[ 1 ] :=lower] 1 ]
o [FVL.bCheckBounds_State R : =TRUE;
=] s ELSIF index] [ ] > upper| 5 ] THEN
€ CheckBounds] 1 ] :=uppex| 5 13
7 GVL.bCheckBounds_State[NER):=TRUE;
=] ELSE
5 CheckBounds] 1 | :=index] 0 I
10 GVL.bCheckBounds_State[flEE:=FALSE;
1o mo_trEETEY
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5.10 Add Extension.
Q1 V330 supports extension of local IO at right side with maximum 16W and below chart shows
power of each module(Data is in float calculation of 10%~15%, leave some space as bus of sheet-metal

will occupy some power after long time use):

Pic5.10-1
FS RRES SEIE
1 HCQX-EC-D 1.344W
2 HCQX-ID16-D 0.78W
3 HCQX-0D16-D 1.32wW
4 HCQX-MD-D 1.032W
5 HCQX-AD04-D 1.044W
6 HCQX-DA04-D 1.056W

In tree menu on right, Device—Add device, select EtherCAT Master SoftMotion, click to add device.
Pic5.10-2

Devices v ax @ Add Device

X
- v
Lhtited10 —| Name: [EtherCAT Master_SoftMotion
= Device (HCQ1-1300D) Action:
= ’ﬂﬂ PLC Logic tx’ Cut @ Append device O updatedevice
3 E
= ) Application Copy [Sting for a fulltext search | vendor: | <all vendors> v
i) Lorary Mana Paste Name Vendor Version  Desi”
= (  Delete = ool EtherCAT
£] PLC_PRG (PR X = puk Master
- E Task Configu Properties... [ ethercat Master 35 -Smart Software Solutions GmbH 35,140 Ether
S B [T [EtherCAT Master SoftMotion | 35 - Smart Software Solutons GmbH  3.5.14.0  Ether
& MainTash {5 Add Object ¥ + BB Ethermet Adapter
@ PLC. #- & EtherNet/IP
O Add Folder... #- (& Homessuilding Automation
3 LocalDevice l 'Add Device & . Modbus v
2 SoftMotion General Al - o L2
Update Device... [ Group by category [] Display all versions(forexperts only) [] Display outdated versions
(] Edit Object @  Mame: EtherCAT Master SoftMotion
Vendor: 35 - Smart Software Solutions GmbH
Edit Object With... Categories: Master -
Version: 3.5.14.0 %
7 ; =
Edit 10 mapping e ——
Description: EtherCAT Master SoftMotion...
Import mappings from CSV...
Export mappings to CSV...
% Online Config Mode... Append selected device as last el of
Device
Reset origin device [Device] @  (You can select another target node in the navigator while this window s open.)
Simulation Close

After above adding, select correct netcard and download to Q1(login Q1). It would be better to Select
Network by Name to enable the program in more devices(different Mac address in different devices).
Pic5.10-3

) Untitied 10 >
= B Device (HCQ1-1300-D) General Autoconfig Master/Slaves EthercATY‘-
2 E][I ?LC Logic Sync Unit Assignment EtherCAT NIC Setting
= £ Application
) Lirary Manager EtherCAT /0 Mapping Destination Address (MAC) FF-F Broadcast [ ] Enable Redundancy
1 E::i?:ﬁ(:r Z)mn EtherCAT IEC Objects me s = — [oove |
etwork Name ecatl
il Sous O select Networkby MAC [ @ Select Netwark by Rame |
= @ MainTask |
&) PLC_PRG Select Network Adapter
3 LocalDevice
'3 SoftMotion General Axis Pool MAC address Name Description
[‘ B EtherCAT_Master_SoftMotion (EtherCAl 00049F04E1C3 eth
= 3 LocalEtherCATDevice (LocalEtherCA 00049F04E1C4 ethl
{ HcQx_op16_D (HCQX-0D16-D)

After login, click EtherCAT_Master_SoftMotion to select Scan For Devices. Adding device through
scan is suggested, if not workable, add all devices to device tree.
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Pic5.10-4
= [ EtherCAT Master_SoftMotion (EtherCAT Ma A : = Loabiud
- u
= Ij_'l LocalEtherCATDevice {LocalEtherCATDey c
0
[ HCQX_oD16_D (HCQX-0D16-D) - U
= [ HcQx_EC_D (HCQx-£CD) -
¥ Delete

[ HCQX_MD15_D (HCQXMD16-D)
[ HoQx_aDo4_D (HCQX-ADO4-D) Refactoring »
Properties...

Add Object
) Add Folder...
[ Add Device... |

Insert Device...

Scan For Devices... |

If unknown device appears during scan, user needs to check the description file. Modules correctly

scanned as below:
Pic5.10-5

Scan Devices o X

Alias Address

t 0
|18 R
\Local extension

saow sTerences to
Assign Mdress Oreniver

Sean Device Clese

Select and copy all devices to project and then module is added. Q1 of Version 3.30 supports local

extension, but LocalEtherCATDevice should be added for later module adding.

5.11 Create Motion Project
5.11.1 Add SoftMotion Project

In tree menu, right click Device—Add device, as EtherCAT is used between X3T driver and controller,
in dialogue select EtherCAT Master SoftMotion and add device.

Pic 5.11-1
Devices » 3 X Device x
@ Add Device X
3) Untited11 v
- J ice (HOQ1- ) e Communication Settings N:\; [EtherCAT_Master _Softhotion
. ut :
=8l pLcLoge & @® Append device O Update devies
Col
= ) Application =il T— -
) oraryManager | = T Name Vendor Version  Desi”
8 ¥ Delete = a EtherCAT
ﬂ_ PLC_PRG (PRG) = e
=& Task Configuration Properties... @ EthercaT Master 35 - Smart Software Soiutions GmbH ~ 3.5.14.0  Ether
P
S& (3 [EthercaT Master Softotion | 35 - Smart Software Sotons GmbH 35,140 Ether
; EORCATTE ) pdd Object » + WP Ethemet Adapter
= & vanTask 46
s g ) Add Folder... % Eene”
&) e . (3} HomeaBuldng Automation
- ‘ Add Device... * o Modbus .
2 LocaDevice e nod < >
o (for aly) []Di e
,3 S B ki pdate Device... [ Group by category [ ] Display all versions (for experts only) [] Display outdated versions
s
j' Edit Object @ mame:Ethercar Master softvoton
ﬂ EtherCAT_Master_SoftMotig oo Vendor: 35 - Smart Software Solutions GmbH
Edit Object With... Categories: Master -
Vo810 =
g 2 Order Number: -
Edn Io mappmg Description: Ether CAT Master SoftMotion. .
Import mappings from CSV...
Export mappings to CSV...
% Online Config Mode... Append selected device as last child of
Device
Reset origin device [Device] @ (You can select another target node inthe navigator while this windaw is apen.)
Simulation Close

Right click in EtherCAT Master SoftMotion and right click to add device, add driver for test is needed
here, find HCFA driver SV-X3T5010A-A-EC in slave and add device.
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Pic 5.11-2
e I
| Cut | id
(1) EtherCAT_Master Softotion Ethe # s
B Copy | Name: [SV_XIT5010A_A_EC
B Paste | | Aeton:
® sppenddenice () Insert device O Update device
¥ Delete
(string for a fultext search Vendor: | <Al vendars> =
Refactoring » Name -
= = (28 Zhegang Hechuan Technalogy - AC Servo Driver
2 Properties.. @ svaosooaaec
) (@ svsTsozma-aec
Add Object (@ svxsTsos0aAEC
5 Add Folder.. (@ svxaTsorsa-AEc
# (20 Zhejang Hechuan Technology Ca. L1d. - HCFA-Couplers
Add Device... 8 Acceinet EtherCAT Drive (CoE) Softoton
Insert Device... « ey e soten sl
Scan For Devices... [ Gromp by catugery (] Dieplay =] verses
i 3 @ mame:svaaTsa108-AEC
Disable Device = Techology
e o o =
e — Order Mumber: SV-X3T50 104-4 EC
J Edﬂ Objm Description: EtherCAT Slave imported from Slave XML: HCFA_X3T_ESI_1.3
Edit Object With.. (2).ami Device: SV-AITS0108-4 EC
Edit 10 mapping
§ nd selected de last child of
‘ Import mappings from CSV... rn;«_.rﬁn-ns}::l:un:
3 ol ‘ Export mappings to CSV... @ (You can select another target node inthe navigatar while this windaw is open.)
— &
| Simulation [Hddbeia ] coe

Right click added slave SV-X3T5010A-A-EC, Select Add SoftMotion CiA402 Axis and click to confirm

in following dialogue.

Pic 5.11-3
e |
3 LocaDevice $ Cut
‘3 SoftMotion General Axis Pool Copy
= EthercAT Master_Softhotion (EtherCAT | 21 pate

(i sv_x3r5010A_A_EC (SV-X3TS010A-A X Delete

Refactoring »

Properties...

Add Object
) Add Folder...
Insert Device...
Disable Device 0 Please note that this driver has not been verified or tested with the
Update Device... device instance you are trying to link it. All or some functions may not

Edit Object work as expected. This can include unexpected or uncontrolled
) movements of the device.
Edit Object With...

CODESYS X

=

Edit 10 mapping

Import mappings from CSV...

Export mappings to CSV...
| Add SoftMotion CiA402 Axis |
Add SoftMotionLight CiA402 Axis

Jices D POUS Simulation

Right click to add a good SM_ Drive_ Genericdsp402, select Refactoring — rename 'SM'_ Drive_

Genericdsp402 'is modified to axis1 so that relevant axis variables can be called later in the PLC program.

Pic 5.11-4
.
3 LocalDevice
"3 SoftMotion General Axis Pool | & Cut
= EtherCAT_Master_SoftMotion Copy
= (i sv_X3T5010A_A_EC (SV-N [, Paste
H5 |94_&M_Geu'id:5 ¥ Delete
Refactoring v = R 'SM_Drive_GenericDSP402"... I
Properties...
] Add Object
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Rename and select OK in following dialogue.

Pic 5.11-1

Refactoring

=@ oeviee
* @ PLcLogic
3 LocalDevice
3 SoftMotion General &s Pool
= (@ EthercaT_Master_SoftMoton
= @ svoaTsoi0a_a_EC
AP Axis1

B Froject settings

5.13 Modify EtherCAT master information and communication parameter

Rename ‘Device EtherCAT_Master_SoftMotion.SV_X3T5010A_A_EC.SM_Drive_GenericDSP402' to ‘Axis1'’.

Name

.
.

3 ax15_REF: Standard
3 was_REF: Salings
(3 Logical device settings

"3 Standard driver setings
23 as_REF: DSPH02configuration

&3 possible cydiic driver
#® Address_8010

* Type_8010

# AddressPointe 8010
#® Address_ 800

* Type_so20

® AddressPointer 820
#® Address 8030

* Type_s030

# AddressPointer B0
#® Address_80%0

* Type_8040

# AddressPointer_B0%)
#® Address_80S0

® Type_80s0

# AddressPointer_BS)
#® Address_B0S0

® Type_8060

# AddressPointer_B0)
#® Address_8070

® Type_s070

# AddressPointer B0

Type Value

nfoupus
STRING “%qwo
STRING UINT
POINTER TO BYTE ADR(%QWO)
STRING QD1
STRING DINT
POINTER TO BYTE ADR(%QD1)
STRING -
STRING
POINTER TO BYTE Ul
STRING -
STRING
POINTER TO BYTE 0
STRING Q82
STRING SINT
POINTER TO BYTE ADR(%Q82)
STRING QW
STRING UINT
POINTER TO BYTE ADR(%QW4)
STRING -
STRING
POINTER TO BYTE Ul

Variable

Apply all changes.

Address  Description

Select affected objects...

Warning: 1unsupported objects wereskipped. [ oKk |

Cancel

EtherCAT master added by double click needs matched network adapter for communication first.

Browse to the right of the Source Address in the General page, select the Network Adapter whose name

column is ecat1, and click to OK.

Pic 5.1341
Devices - 1 x
=3 Untitled11 hd
= pevice (HCQ1-1300-D)
=2 pLC Logic
=} Application

m Library Manager
[E] rLc_pra PRE)
= @ Task Configuration
& EtherCAT Task
= @ MainTask
8] pLc_PRG
2 LocalDevice
2 SoftMotion General Axis Pool

0| + () EtherCAT_Master_SoftMotion (EtherCA

() Devie E] PLC

General

Status

<

Mescanes - Tntal 0 errorfs)_

Sync Unit Assignment

EtherCAT I/O Mapping

EtherCAT IEC Objects

Information

[4] Autoconfig Master/Slaves

EtherCAT NIC Setting

Destination Address(MAC) FF-FF-FF-FF-FFFF

Source Address (MAC)

Network Name

(®) Select Network by MAC

4 Distributed Clock

_PRG "[{] EtherCAT_Master_SoftMotion X

[po0ssFosE1cs | | Browse..

ecatl

(O Select Network by Name

Options

EtherCAT.

[“]Broadcast  [] Enable Redundancy

Select Network Adapter

00049F04E1C3 ethd
00049F04E1C4 ethl

DO049FD4ELCE ecatl o

MAC address Name Description

Abort
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Double click EtherCAT slave SV_X3T5010A_A_EC, expand distributed clocks in the overview on the
right— select DC — DC SYNCO, select DC synchronous mode.

Pic 5.13-2

Devices - 3 x Device 5] PLICPRG | (] EtherCAT Master_SoftMotion "'[{) Sv_x3T5010A_A_EC X -
=1 Untitledis s

o General Address Additional
= [ pevice (HCQ1-1300-D) dd B ” EtherCAT. ™
> AutoIncAddress [ o Enable Expert Settings .
Bl pLciege Process Data -
= £} Application EtherCAT Address /1001 z [] optional
i Library Manager Startup Parameters

- 4 Distributed Clock
[5] pLc_PrG (PRG)

& @ Task Configuration EtherCAT /O Mapping

Select DC DC SYNCO v
g :*;C: Tesk EtherCAT IEC Objects Enable [FresRUN
e Synco:
&) pLC_PRG Status
Enable Sync 0
3 LocaDevice
2 SoftMotion General Axis Pool Information Sync Unit Cycle g 4000 + Cycle Time (ss)
= m EtherCAT_Master_SoftMotion (EtherCAT| User Defined 0 s Shift Time (s)
= [ Sv_X3T5010A_A_EC (SV-X3T5010A
Syncl:

Axis1 (SM_Drive_GenericDSP4Q
W3 (sM_Drive_( Enable Sync 1

Sync Unit Cycle [y 14000 = Cycle Time (ps)

User Defined 0 o shift Time (us)

Modify parameters about encoder of Axis1, X3T is 17bit encoder, change increment to 16#20000.
Pic 5.13-3

Devices > 8 X|| [ Devie E] PCPRG  |[f] EtherCAT Master_SoftMotion [ sv_x3T50104_A_EC "as Axisl x -
=3 Untitled11 hd p—
= (@ Device (HCQ1-1300-D) General [ 1nvert direction
=B PLC Logic Scaling/Mapping I16=ZDGDG increments <=> motor turns
= Application
© Appi 1 motor tums <=> gear output tums
m Library Manager Commissioning D
= gear output turns <=> units in application
B e o ro) SM_Drive_ETC_GenericDSP402: 1/0
= @ Task Configuration Mapping Merping
@ EtherCAT Task SM_Drive_ETC_GenericDSP402:
IEC Objeds [ Automatic mapping
= & MainTask ot
nputs:
& pLC_PRG Status
% Locabevice Cydic object Object number Address ~
i status word (in.wStatu ) 16#604 YIW 1
% softMotion General Axis Pool Information 3(:U'| poston ,dlk;ﬂ( . -
= [ EtherCAT_Master_SoftMotion (EtherCAT| actual veloaity (diActvel 6C: 16400
= LTj SV_X3TS010A_A_EC (SV-X3T5010A- . actual torque (wWACtTorqu 77:16%00
| M4 Axis1(SM_Drive_GenericDSP: Modes of operation display 61:16200  "%IB4 'SINT'
dinital inouits fin dwicitalloouts) EN:16200  '®AINA' LT v
Outputs:
Cydiic object Object number Address Type -
Contro d (out.wi ) '%QWO' UINT'
set position (diSetPo: '%QD1 DINT'
set velodty (diSetvel N ’
set torque (wSetTorque)
Modes of operation (OF) '%QB2 SINT'
Touch Prohe Function LA LITAT v
< >

5.14 Realize of single axis control command
Create new POU and name it PLC_Motion to write single axis motion control command. Detailed
steps refer to 4.3. Write command as below:
Pic 5.14-1

A Axisl PLC_Motion X

1 PROGRAM PLC_Motion

=] 2 VAR
3 fbPowerl

4 fbJogl

S bpoweron

€ bJogfw

bJogbw

Velocity

s Acceleration
10 Deceleration
11 END_VAR
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.Ei 1 fbPowerl (
2 Axis:=axisl,

4 bRegulatorOn:=bpoweron,
S bDriveStart:=TRUE, )u~
B ¢ fblogl ( :
Axis:=axisl, :
JogForward:=bJogfw, ‘o 7
S JogBackward:=bJogbw, N7
10 Velocity:=Velocity,
Acceleration:=Acceleration ,
12 Deceleration:=Deceleration ,

13 Jerk:= , );

Main program

After adding Motion project in CODESYS, a EtherCAT Task will be generated automatically under task
configuration.
Pic 5.14-2

Messages - Total 0 error(s), 0 warning(s), 1 message(s)
Devices - [0 0 error(s) |® 0 warning(s) | 1 message(s) l x &

Description Project Object Position
€ Created task EtherCAT Task',

Related parameters of EtherCAT Task need manual configuration, or loss error will be reported during
the operation of subsequent shafts. Double click Application—Task Configuration—EtherCAT Task, call
PLC_Motion in the task, steps refer to 4.2, and set priority as “0”.

Pic 5.14-3
Devices v 3 X | a2 mist  [[E] PLC_Motior
=3 Untitled11 ¥ || Configuration
=[] Device (HCQ1-1300-D)
=8 pLC Logic Priority (0.31 ): [0
-1} Application
© Appl —
.ﬂ Library Manager | Cydic o |
[£] PLC_Motion (PRG)
[E] PLC_PRG (PRG
':1 PRGEP )_ Watchdog
[[JEnable
= §& EtherCAT Task
@ PLC_Motion Time (e.q. t#£200ms):
= & MainTask Sensitivity:
] rLc_PrG
2 LocalDevice

After configuration, login and run the program, wait till driver and axis status get back normal, double
click PLC_Motion.
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Pic 5.14-4
" e fomeced e 1000) L Do e HoQ-1300) =6 Fﬂ Ll
= 8 rcLogi = 80 PicLogc = 8l rcloge
- () Applcation rn] - 0 hopcation ] 1) Aoplcatonr]
m Library Manager Iﬂ Library Manager m Library Manager
) e e 9 [#] puc_pra pro) [£] Puc_pra pro)
o @ Task Configuration ) 'ﬁ Task Confuration ° @ Tesk Configuration
-&
= & EerCAT Tak V8 Chcht T = & EerCaT Tk
w = &) pic_pro 8 e e
&) ric pre @ .
& MainTask & VarTask
ot T — N R .
6 " g v PSS - Yl
: 3 | Y : 3 sty ) 4ysn  Normaloperation of X
O%sfM EthercAT master | V@ow axis status is 1| i I
S 3G one! ' cagof . 5@ o master and slave 1
<Afd status is abnormal 1 AG abnormal ,l = A N0 QT R~ —
\
AL‘]]\hcf:C w Rl iy = ] EercaT s o _ o EVECAT WSSO A hefacan (efacan)
3 [ LocatherCATDevice (LocalEtherCATDevice _test) =6 ‘ i
= A\ [f] EtherCAT Master_Softoton (EtherCAT Mester SoftHotion) ""g'ncﬁ TR ~ 3 (f hercaT Master_Softoton (EtherCAT Master Softotn)
= \_X3E_Servo_Driv vo Driver) 2
A LocaBtherCATOece(ocaEtherCADercetest) I A e , L 01l ookbeOmeie cktecimeve ) _
1 AR s Diive GenericdsP402 (M _Drive GenericDsp402) s |
‘ 1 = (] HoPa € Servo_Driver (HCFA X3 Servo Drver)
= A {J Horn X3 _Servo_Drivr (HCFA XE Servo Drve) 3 7 Vb e ToBuTedo@ = — = — — — 4 1
Rt ol UG M Drve_GenerDSP402 (M Drive_Generc0SP412) 1
AR M Dive_GenericDsP402 (SM Drive_GenericdsP402) Ly Frobar T e e
¢ T T
;, L—ﬂ VedbsTDevice TaDevee) (4 ModbusTcpDevice (ModbusTcpDevice)
Enable the axis first, set bpoweron as TRUE.
Pic 5.14-5
E| PLC_Motion X ;_Iml — i
Device Application.PLC_Motion
Expression Type Value Prepared value Address Comment Lol g
+ @ fbPowerl MC_Power axis1 Enable function block D
+ @ fblogl MC_Jog axis1Jog function block
I @ [bpoweron ] BOOL Enable trigger I
@ blogfw BOOL Positivejog
@ blogbw BOOL Reverse jog
@ Velocity LREAL Jog speed,default valueis 0
@ Acceleration  LREAL 50 Jog acceleration,default value is
@ Deceleration IRFAI 50 Joa deceleration.default valueis ¥
>
v - —

=] 1 fbPowerl (

2 Axis:=axisl,
3 EnablelENEN: =TRUE,
4 bRegulatorOn ENEL: =bpoweron BEIEL,
5 bDriveStarcRENEN:=TRUE, ):
B €|® fbdogl (
Axis:=axisl,
JogForward

=bJogfwEIER,

g JogBackward e : =bJoghbw SR,

10 Velocity[ 20 J:=Velocity[ =20 |,

11 Acceleration[ 5  |:=Acceleration[ 50 |,
12 Deceleration| 50  |:=Deceleration| %0 | ,
13 Jerk:= , );EETUEN]

After above operation, set bjogfw as TRUE to jog the axis in the forward direction and bjogbw to jog
the axis in the reverse direction. For editing and using other axis function blocks, refer to CODESYS for
online help: https://help. CODESYS.com/
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Chapter 6 Communication Setting

6.1 Configuration of Ethernet TCP/IP
6.1.1 TCP/IP Overview

TCP/IP protocol, also called TCP/IP protocol stack or internet protocol series, contains a series of
network protocols as foundation. These protocols originated from internet project DARPA of the US
Department of Defense. It represents literally: TCP transmission control protocol and IP internet protocol.

Ethernet port serves Ethernet TCP/IP protocol, and it's used for communication between Q1 and PC.

Install CODESYS on PC and user can then write in Q1 program, login or change variable after

communication is done.
6.1.2 TCP/IP Protocol application

Port1 port and port2 port of Q1 controller can communicate with the computer through TCP / IP
protocol. The default IP address of port1 is 192.168.188.100, and the subnet mask is 255.255.255.0; The

default IP address of port2 is 192.168.88 100, , and the subnet mask is 255.255.255.0
Modify PC IP address first.

Pic6.1-1

~
AL
&

=

LA
_ AR
Realtek PCle GbE Family Contr...

U LIAM Statu

General

Connection
IPv4 Connecti
IPvG Connecti
Media State:
Duration:

Speed:

Detfails...

Activity

Bytes:

!; Properties

Double click the tree menu "Device" on lower left the new project of Codesys software to enter

Communication Settings. After ensuring that the gateway is opened correctly, click "Scan network". After

W LA Properties
Networking ~ Sharing

Connect using

5P Realtek PCle GbE Family Controller

This connection uses the following items:

i B8 Microsoft PR E i
Microsoft P38 ST {4 A04 TENH 12
QoS #iREIHHIFEE

Intemet H)i i 4 (TCP/IPv4)
. Microsoft fodéZ AR 2 Ra k2R
4 Microsoft LLDP thisaRzhIE

4 Intemet #5255 6 (TCP/IPvE)

Ia
p 3
A

Cd
2
]
4
Cd
<

Install...

Description

TR Intemet 1137 - ZH1LR
s AT EEHEE R ok

Intemet #¥AR7S 4 (TCP/IPv4) Properties

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator

for the appropriate IP settings.

(O Obtain an IP address automatically
(®) Use the following IP address:

IP address:

Subnet mask: [ 255 . 255

192 . 168 . 88 .200

255,

) .

Default gateway:

Obta S server address automatically

(®) Use the following DNS server addresses:

Preferred DNS server:

Alternate DNS server:

[ validate settings upon exit

o]

Advanced...

Cancel

scanning to Q1, select the device and click OK to add
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Pic6.1-2
=3 Unttled1l -
= C Settings Scan network... | Gateway De:
[ = @ pevice (HcQ1-13000)
- Bl pcioge Select Device

=} Application
m Library Manager
[£] PLC_Motion (PRG) = e Gateway-1
= (@ Task Configuration
= & EtherCAT_Task
& pLC_Motion
= & mainTask
&) pLc_PRG
3 LocalDevice
‘2 SoftMation General Axis Pool
= [ EtherCAT_Master_SoftMotion (EtherCAT
= [ sv_X3T5010A_A_EC (SV-X3T5010A~
HgP Axis1 (SM_Drive_GenericDSP4d

Select the network path to the controller:

m

HCQ1-1300D

Device Address:
0064

Block driver:
Number of
channels:

n

Serial number:
0004SF04E1C3

Target ID:
16C7 0002

v

Software displays as below after communication is complete :

Pic6.1-3
(4] Device x

Communication Settings Scan network...  Gateway v  Device ~

Device Name: [l Scan network

Wink

Cancel

Applications

Backup and Restore

Files . 5 .
Gateway
Log
v [0063] (active)] v]
REGSStne IP-Address: Device Name:
localhost HCQ1-1300D
PLC Shell )
Port: Device Address:
1217 0064
Users and Groups
Target ID:
7
Access Rights 16C7 0002
Target Type:
Symbol Rights 4102
TargetVendor:

Task Deployment

Status

Information

Your device can be secured. Learn more...

Zhejiang Hechuan Technology

Target Version:
3.5.14.10

Program Logining and Watching are also based on Ethernet TCP/IP communication, refer to 5.6.

6.2 Modbus TCP Configuration
6.2.1 Modbus protocol overview

Modbus protocol was developed by Modicon (now a brand of Schneider Electric) in 1979 and is a

general language applied to electronic controllers.

Controllers can communicate with each other, controllers and other devices via network through

Modbus protocol. The Modbus network consists of one MODBUS master and multiple slaves.
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6.2.2 Modbus TCP overview

Modbus TCP is a Modbus communication protocol based on Ethernet TCP / IP, and its communication
interface is standard Ethernet RJ45 port. Port1 and port2 of Q1 support standard Modbus TCP master /
slave protocol to realize communication with touch screen, frequency converter and other devices. Each

slave station can add up to 50 read-write channels.

6.2.3 Modbus TCP Model
m Physical layer: Provide port of device Pic6.2-1

m data link layer: Transmitting data frames in the same network

m Network layer: Implement IP packet with 32-bit IP address
WEERE

m Transmission layer: Realize reliable connection, transmission, —
Transmission Control Protocol

Port service and transmission scheduling
Internet Protocol

m Application layer: Modbus protocol message
CSMA/CD

YIEE (10Base T, 10Base FL, «e»)

6.2.4 Modbus TCP Data message structure

Modbus is a request / response protocol and provides the services specified by the function code. The
message structure of Modbus TCP is introduced below.

Take below request and response as example :

Request: 97 76 00 00 00 06 04 04 00 00 00 01

Response: 97 76 00 00 00 05 04 04 02 12 34

Request message:

97 76 00 00 00 06 04 04 00 00 00 01
Example | Length Instruction Remark
0x97 1 transaction ID Hi
Client initiated, server replicated, for transaction
pairing
0x76 1 transaction ID Lo
. - Client initiated, server replicated
Map message 0x0000 2 protocol identifier Modbus protocol= 0. P
head
0x0006 2 length From next to last in this byte
Client initiated, server replicated
0x04 1 unit identifier Identification of remote terminal on serial link or
other bus
) function code, read
Function code 0x04 1 register refer to standard modbus protocol
0x0000 2 Starting address
Data
0x 0001 2 number of registers
Check

Response message::
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97 76 00 00 00 05 04 04 02 12 34

Example | Length | Instruction Remark
0x97 1 transaction 1D Hi . o . .
Client initiated, server replicated, for transaction
. pairing
0x76 1 transaction ID Lo
. - Client initiated, server replicated
Map message 0x0000 2 protocol identifier Modbus protocol= 0.
head
0x0005 2 length From next to last in this byte
Client initiated, server replicated
0x04 1 unit identifier Identification of remote terminal on serial link or
other bus
Function code 0x04 1 fung:tlon code, read refer to standard modbus protocol
register
Data 0x02 1 Number of byte
0x ---- Data Data in this message is 12 34
Check
Definition of part function code as below:
. L. . Operation
Function code Description Visit type Q1 add. Data type number
0x01 Coil read %QX0.0 — %QX8191.7 bit single/multi
0x02 Discrete input read %I1X0.0 — %IX8191.7 bit single/mult
0x03 Holding register read %MWO - %MW65535 byte single/mult
0x04 Inputs register read %MWO - %MW65535 byte single/mult
0x05 Single Coll write %QX0.0 — %QX8191.7 bit single
0x06 Single register write %MWO - %MW65535 bit single
0xOF multiple Coils write %QX0.0 — %QX8191.7 bit multi
0x10 multiple Holding write %MWO - %MW65535 byte mult
registers
0x17 multiple Holding | .4/ write %MWO - %MW65535 byte mult
registers
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6.2.5 Modbus TCP Master application
Q1, as Modbus TCP master, it can use functions of CODESYS. Below is instruction of how to
establish Modbus TCP master application:
Create new project and complete communication between it and Q1. Details refer to 5.1 and 5.2.
Right click the tree menu Device — Add Device, select Ethernet under "Ethernet Adapter" in the pop-

up dialog box, and select " Add Device ".

Pic6.2-2
@ Add Device X
Untited11 Name: [Ethernet
- [ [pevice (HCQ1-1300-D) Ackon:
= 8] PLC Loge & Cut @ Appenddevice () Insertdevice () Plug device O Update device
= o Application Copy [String for a fulltext search | Vendor: | <l vendors> -
) uirary Manage @ Paste Name Vendor Version  Desi®
= ) = bk Master
E] PLc—mm (PR X Delﬁe Ei EtherCAT Master 35 - Smart Software Solutions GmbH 3.5.14.0 Ether
@ PLC PRG (pRG Pro erﬁes EtherCAT Master SoftMotion 3S - Smart Software Solutions GmbH 3.5.14.0 Ether,
= @ s ] 1IOpRIes- = HB Ethemet Adapter
K CMﬁg"ra' ‘LJ Add Object ) [ ethernet 35 - Smart Software Solutions GmbH 3.5.140 Ether
= B EthercaT ]
@] - () Add Folder... #- £} HomesBuilding Automation
- S 1 Modbus v
= MaiTask [l D""“"“ < >
@ pLC PR Update Device... [4] Group by category [] Display all versions (for experts only) [] Display outdated versions
e it Obi @ Name:Ethernet
3 LocalDevice O EditObject Vendor: 35 - Smart Software Solutions GmbH
; i Edit Object With... Categories: Ethemet Adapter, Ethemet Adapter, Ethernet Adapter,
3 Softotion General Axis 2 Dol =
. . Version: 3.5.14.0 =
# (0 EtherCAT Master Soft|  Edit 10 mapping erson: 8140
Import mappings from CSV.. Description: Ethermet Lik.
Export mappings to CSV...
% Online Config Mode... Append selected device as last child of
Device
Reset origin device [Device] @  (You can select another target node inthe navigator while this window is open.)
Simulation Close

Click the Ethernet after adding, click the button on the right side of the interface in the General setting,
select lan1 (port1 port of Q1) in the pop-up window, and click OK to confirm.

Pic6.2-3
Devices ~ 8 X [f] Ethernet x|
=) Untitediz ~
. General
= 1) Device [connected] (HCQ1-1300-0) _ Interface: ‘D
T Actos st Pagires B2 .0 . 1]
=&} Application == - - -
) Library Manager Ethernet Device /0 Mapping Subnet Mask 255 . 255 . 255 . 0
PLC_Motion (PRG) DefaultGateway | 0 . 0 . 0 . 0 |
EI PLC_PRG (PRG) Ethernet Device JEC Objects 1 e —
= (@ Task Configuration Network Adapters X
= & EtherCAT Task Interfaces:
8] PLC_Motion Nane  Description  IP Address
=& MainTask 1o ‘ |m.u.u.1
&) rc_rre 192 168188100
3 LocaDevice

IP Address 192 . 168 . 88 . 100

Subnet Mask 266 . 266 . 266. O
Default Gateway 192 . 168 . 38 1

MAC Address 00:04:9F:04 E1:C4
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In tree menu, right click Ethernet—Add Device, then in dialogue, select Modbus—ModebusTCP
Master—Modbus TCP Master, click " Add Device " to confirm.
Pic6.2-4

(@ Add Device X

Name: [ModbusJCP,Mesw

Acton:
@) Append device () Insert device Plug device () Updatedevice

[String for a fulltext search | vendor: | <al vendors> v

Name Vendor Version  Description
= (@ Fieldbuses
+ = EtherNet
= 8 Modbus
= Wi Modbus TCP Master
HodmsTD’Mn:h 35 - Smart Software Solutions GmbH 3.5.14.0 A device that wd
+ W ModbusTCP Slave Device
* - % Profinet 10

< >

3 LocabDevice & Cut [ Group by categery [] Display all versions (for experts only) [] Display outdated versions

"3 Softiotion General Axis Pool Copy
+- () EtherCAT_Master_SoftMotior| =

#  Mame:Modbus TCP Master

B Paste Vendor: 35 - Smart Software Solutions GmbH
[ Ethernet (Ethernet) % Delete Categories: Modbus TCP Master §z
Version: 3.5.14.0 P~
Refactoring » Order Number: - -

Description: A device that works as a Modbus Master on Ethernet.
Properties...

] Add Object
L) Add Folder...
= d selected device as last child of
Add Device... ‘I Ethernet

[idle 22 ®  (You can select another target node inthe navigator while this vindow is open.)

Disable Device

Update Device.. cise

Then configuration of slave information. Right click Modbus TCP Master — Add Device, select

Modbus TCP Slave in the pop-up window, and click " Add Device " to confirm.

Pic6.2-5
(@ Add Device x
] I
Name: [Modbus_TCP_Siave
$ Cut et
Hal A”s pOd c @ Append device (O Insert device Plug device O Update device
Er_somob‘or 8 opPY [String for a fulltext search | vendor: | <al vendors> v
o Paste Name Vendor Version  Description
1et) = @ Fieidouses
=5 Modbus
P Master (m X Delete =W Modbus TCP Siave
= [A[odbus TCP Slave. | 35 - Smart Software Solubions GmbH  3.5.12.0 A generic Modbus ¢
Refactoring
=% Properties... . R

[] Group by category [] Display all versions (for experts only) [] Display outdated versions

| Add Object @  Name:Modbus TCP Slave

Vendor: 35 - Smart Software Solutions GmbH

) Add Folder... o s TCr sove §

Order Number: -
Add D 'ce Description: A generic Modbus device that is configured as Slave for a Modbus
e TCP Master.

Insert Device...

Append selected device as last child of

: -
Disable Device Modbus_TCP_Master
@  (You can select another target node inthe navigator while this window is open.)
2
Update Device...
I Add Device I Close
" PR PR
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Click Modbus TCP Slave after adding, and on the General tab, modify the slave IP address to

192.168.188.88 (the slave device IP address ensures the same network segment), and set the port to 502

Pic6.2-6
Devices v 4 x [ Eethernet (7] vodbus_TCP_Slave x
=3 Untitled1 hd
= [ Device (HCQ1-1300-D) General Modbus-TCP
=80 pcroge Modbus Slave Channel ISIave[PAddress: 192 . 168 . 1883 . 88 I
= I} Application
Response Timeout (ms):
m Library Manager Modbus Slave Init
[2] pLc_Motion (PRE) l"”"“ [s02 H
3 PLC_PRG (PRG) ModbusTCPSlave Parameters
=l Tosk Configuration ModbusTCPSlave IEC Objects
=& EtherCAT Task
@] PLC_Motion Status
=& MainTask
@ PLC_PRG Information
3 LocalDevice
'3 SoftMotion General Axis Pool
+ [{J EtherCAT_Master_SoftMotion (EtherCAT
=-(3 Ethernet (Ethernet)
= [ Modbus_TCP_Master (Modbus TCP M
[ Modbus_Tce_slave (Modbus TCI
Click on Modbus slave channel—Add Channel
Pic6.2-7
(1] Ethemet x' [ Modbus_TCP_Slave x -
Ethernet [Device] . .
Name Access Type Trigger READ Offset Length  Error Handling WRITE Offset Length  Comment
[romesmom |
Modbus Slave Init
ModbusTCPSlave Parameters
ModbusTCPSlave IEC Objects
Status
Information
Add Channel... Delete... Edit...
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Set channel Name, Access type, Offset and Length. In this test, set the channel name as channelO,

the access type as Read Holding Registers, the length as 5, and the offset as 0. Click OK to establish the

channel.
Pic6.2-8

4] Modbus_TCP_Slave x| [{] Ethernet

General

Modbus Slave Channel

Modbus Slave Init

ModbusTCPSlave Parameters

ModbusTCPSlave IEC Objects

Status

Information

Name Access Type Trigger READ Offset Length Error Handling WRITE Offset Length Comment

ModbusChannel

Channel

Name Channel 0

Offset

Length

Access Type Read Holding Registers (Function Code 3) v
Trigger Cydic ~| Cyde Time (ms) 100
Comment ‘

READ Register

Offset [ox0000 | v
Error Handling Keep |ast Value v

WRITE Register

Cancel

Add Channel... Delete... Edit...

Item

Type

Instruction

Name

Name of channel

Access type

Read Coils/Read Discrete Inputs/Read Holding
Registers/ Read Inputs Registers/Write Single
Coil/ Write Single Register/ Write Multiple Coils/
Write Multiple Registers/ Read or Write Multiple

9 options of type

Registers/
Trigger Cyclic / Rising edge / Application Trigger type
Cycle Trigger cycle
Starting address of the
Offset master and slave is
offset, which can be set
Indicate the length of
Length data read

Error processing

Keep the last value / set as 0

Value of the register
when an error occurs
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Click on ModbusTCPSlave configuration — modify the unit ID (slave site address) to 1.
Pic6.2-9

Modbus_TCP_Slave x | ] Ethernet -
General Parameter Type Value Default Value Unit Description

® NewChannelCon! BOOL true true Use the new Channel-Config format
Modbus Slave Channel

# UnitD USINT \ 1 152FF Unit-ID of the Device
Modbus Slave Init # ResponseTimeout DWORD 1000 1000 Mauimum time for a Slave to respond in ms

® IPAddress ARRAY[0..3] OF BYTE [192, 168, 188,...  [192, 168, 0, 1] Configure IP Address of TCP SLave.
ModbusTCrSlave Parameters - @ Port UINT 502 502 Port where the slave is listening

+- @ Cchannel 0 ChannelConf

ModbusTCPSlave If0 Mapping °

# ConfigVersion UDINT 16#03050800 16203050800
ModbusTCPSlave IEC Objects
Status
Information

|unit-10 of the Device |

Right click the tree menu Application to Add Object, Global Variable List and create a new array
variable as follows:
Pic6.2-10

—, 9 ethemet x.
=13 unttled1z A

. G |
S Pu— S T—
I Lo Status 1P Address 192 . 168 .
Lorary Td @ Alarm configuration...
) pLom Copy € Application...
8] pcrr B Paste @ Aodis Group...
=@ Taskcq X Delete & Camtable..
N
Refactoring » @ CNCprogram
&5 CNC settings...
Rropethecs ¥ Data Sources Manager...
Add Object » [ our.
Add Folder... &) External File...
Edit Object I]E Global Variable List... |
Edit Object With... =] Image Pool...
Login =0 Interface...
@ Network Variable List (Receiver)...
Delete application from device B .
@ Network Variable List (Sender)...
[ F eectesmeavietbios
- v
[l Ethernet @ oL x
1 {attribute malified only
2 VAR GLOBAL
3 ARR: ARRAY[1..5] OF WORD:
1 END VAR
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Click ModbusTCPSlave, open the ModbusTCPSlave | / O Mapping, perform variable mapping, and
click OK to confirm, as shown in the figure:

Pic6.2-11
Devices v 2 x ([ ethernet | @ TcP1 ' [ Modbus TCP_Slave x A
=13 untited1s v B .
= a . ) el Find Filter Show all ~ 4k Add FB for IO channel..
= (@ Device (HCQ1-1300D) 2
=B pLc Logic Modbus Slave Channel Variable Mapping Channel Address  Type Unit  Description
= € Avplication = 4 [ Channel 0 W14 ARRAY [0..4] OF WORD Read Holding Registers |
@ Tce1 Modbus Slave Init Input Assistant %
() Library Manager
5] PLc_otion (RG) ModbusTCPS|ave Parameters e rorm—
[£] PLc_PRG (PRG
% T: sk_r o ModbusTCPSlave 1/O Mapping - Name Type Address Origin
= @ Ta
5 Aol .
= & EtherCAT Task ModbusTCPSlave IEC Objects o4 "pelcation
*-[E
8] pLC_Motion
+[E
= & wariTask Status g
& picp = @I
LCPRG Information
3 Locabevice o
+ @ oconid
3 SoftMotion General Axis Pool 0 otonfia Giebas
# {} IoDrvEthercath
+- () EtherCAT Master_SoftMotion (EtherCAT " oDrvEtherc:
*# {} IoDrvEthernat
= [ Ethermet Ethernet) oDrvEtherr
. # {} sm3_Basic
+{} sm3_Math
| T Modbus _TCP_Siave (Modbus TC e
[structured view Filter: |None v

Set communication connection on touch screen software (HCTDesigner) and write the content to

download to TP2000. IP address is the address of the LAN port connected between the touch screen and

Q1.

Pic6.2-12
HCO" munication Connection ? pad
comi | comz | comz | com4 |  RemoteHMI
Remote PLC | Ethernet PLC | Service ‘ Printer | Keyboard
| ID  Device Alias P Port Device Type Default Station | ‘

ﬂ Ethernet PLC(Or Service by Remote HMI)

x

Manufacturer: [Modbus Compatible

7

Device Type: {ModbusﬁTCP

7)

Device Alias: Alias cannot be null, Default:Device3

Default Station No.:| Constant = 1

Synchronize Station No. I

["] Broadcast Station:

Communication Setting
The IP address of Ethernet PLC

Compatible Model

Modbus Compatible External Device

- via TCP
Fixed - 192.168. 88 .200 Support Online Simulation
Port No.:
Constant v 502 E'
[ Reset l [ Advance l
Instructions ‘

[ ok

][ Cancel ]

- -
Local HMI can access Ethernet PLC register data through IP address and port directly.

Add l[ Delete ][ Update l

e [

oK ][ Cancel l

Download program to Q1 to finish communication.
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6.2.6 Modbus TCP Slave Application

To use Modbus communication function, first install the latest version of Q1 software package, details

refer to 3.2.
Pic6.2-13
@ package Manager s
Currently installed packages:
Refresh Sortby: |Name v
Name Version Installation date Update info Uninstall...
& copEsYs softMotion 4.4.0.2 2022/4/2 Free version 4.10.0.0 available! Details...
B HCQ1-1300-D-V300-TestfiAd FEE 0.0.0.1  2022/4/19 |
Updates

Search updates

CODESYS Store
CODESYS Store
< >
[] Display versions [ Search updates in background Close

Shown as below after installation,
Pic6.2-14

i) Library Manager x
%5 Add library ¥ Delete library % Properties 73 Details 5] Placeholders (ffff Library repository

Name Namespace
+  +32) 3SLicense = 3SLicense, 3.5.14.0 (35 ;’\'3'?;:3:‘_ are Soiutons GmbH) S_LICENSE
*-+{8 BreakpointLogging = Breakpoint Logging Functions, 3,5.5.0 (3S - Smart Software Solutions GmbH) BPLog
-+ |HF = HCFAModbusLib, 1.1.0.0 (HCFA) | HCFAModbustib
+ +38) JoStandard = IoStandard, 3.5.13.0 (System) IoStandard
+ - +@® JoStandard = IoStandard, 3.5.13.0 (System IoStandard
*-+@ SM3_Basic = SM3_Basic, 4.4.0.1 (35 - Smart Software Solutions GmbH |
- oft8l SM2 NI = CSM73 ¢ " 44( 2 a S ars F P
Modbus TCP FB and instruction as below:
Pic6.2-15
MODBUSTCP_DeviceDiag
—bRestart bDonep—
bErrorf—
wErrID p—
Name Type Input/Output Instruction
bRestart BOOL in Restart slave device and reset
error code

For questions or comments, feel free to email 400@hcfa.cn 141


mailto:400@hcfa.cn

Communication Setting

Slave device is turned on
bDone BOOL out successfully, and execution is
completed and set to true

bError BOOL out Error code
wErriD MODBUS_Error out Error code

Right click the tree menu Device — Add Device, select ModbusTcpDevice in miscellaneous, click to
Add device

Pic6.2-16
5 a @ Add Device X
Devices v X m Library Manager
=5 new 7| $aAdd lbrary X Dele | " MocbusTapDevce
~ 0 - 5 ] —_— ction:
LB ?em (HCQ1-1300.0) v}() Cut @ Append device QO Update device
= B0 pecLogic v l ‘
. B String for a fulltext search Vendor: | <all vendors> v
=€) Applcation | CoPY , o
Dkt Name Vendor Version Description
9 Lorary e = @ Mcelonenis
) pLc_pre ¥ Delete [ vodbusrtDevice  HCFA  1.0.0.1
= ¥ 8 Mochustatacter — uCE, 100
= (@ raskConfi [ properties... [Spomraoone Jura  100:
=& ManTa + [ Feldbuses
4 8o Add Object )
PL
) Add Folder...
3 LocaDevice |"J D H
Add Device...
3 SoftMotion General

[] Group by category [ ] Display all versions (forexperts only) [] Display outdated versions

Update Device...
(] Edit Object [ s

Edit Object With... Categories: *\g
-

Version: 1.0.0.1
. 8 Order Number: -
Edit 10 mapping Description:

Import mappings from CSV...

Export mappings to CSV...
% Online Config Mode... Append selected device as last child of
Device
Reset origin device [Device] ®  (You can select another target node in the navigator while this window is open.)

Simulation Close

Click on ModbusTcpDevice after adding and select ModbusTcpDevice configuration. LanID

specifies that IP address of the communication network port (1: lan1, 2: lan2) is IP address of selected
network port. If it is set to 1, the corresponding IP address is IP address of lan1 network port:
192.168.188.100. Portnum is default value of 502 and default port number.

Pic6.2-17
m Library Manager \_‘] ModbusTcpDevice X -
ModbusTcpDeviceParameters Parameter Type Value Default Value Unit Description
‘ @ LanID Enumeration of BYTE 1 1 Slave ip address is the port's ip which you select
ModbusTcpDevice 1/0 Mapping
& Porthum INT 502 502 Set network port number for modbus tcp communication

ModbusTepDevice IEC Objects
Status

Information

Set communication connection on touch screen software (HCTDesigner) and write the content to
download to TP2000. The IP address is address of the LAN port connected between the touch screen
and Q1.
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Pic6.2-18
CoM1 | comz | comz | comsa |  RemoteHM
Remote PLC ‘ Ethernet PLC ‘ Service ‘ Printer | Keyboard
‘ ID Device Alias P Port Device Type Default Station ‘
[ Ethernet PLC(Or Service by Remote HMI) X
Manufacturer: | Modbus Compatible "
Device Type: | Modbus TCP '.‘

Device Alias: Alias cannot be null, Default:Device2
Default Station No.:|Constant '.‘ 1 Synchronize Station No. |

["] Broadcast Station:

Communication Setting Compatible Model

The IP address of Ethernet PLC Modbus Compatible External Device
— via TCP

‘_leed 'J 192.168. 88 .200 Support Online Simulation

Port No.:

‘ Constant v | 502 E

‘ Reset ‘ | Advance |

Instructions ‘

()

-
Local HMI can access Ethernet PLC register data through IP address and port directly.

Add H Delete H Update ‘

| Help | ‘ Cancel ‘

Download program to Q1 to finish communication.

6.3 Modbus RTU Configuration

6.3.1 Modbus RTU Overview
COM1 port and COM2 port of Q1 are RS485 ports ,COM3 is RS232 port and support Modbus RTU
master / slave protocol.

6.3.2 Modbus RTU Master Application

Modbus RTU master FB and instruction as below:

Pic6.3-1
MODBUSRTU_MasterDiag
—{bStop baAllSlavesOkb—
—bReset wOfflineSlavesNump—
bDonep—
bErrorf—
wErrlD f—
Name Type Input/Output Instruction
When set to 1, suspend
bStop BOOL in sending new request, and
when set to 0, it continues
bReset BOOL in Reset master on rising edge,
clear unsent message
bAlISlavesNum BOOL out All slaves communication
normal
wOfflineSlavesNum WORD out Number of offline slaves
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bDone BOOL out Master initialization succeeded
bError BOOL out Master false status
WwETrriD MODBUS_Error out Master false code

Right click tree menu Device—Add Device, select ModbusRtuMaster in miscellaneous, and click to
Add Device.

Pic6.3-2
@ Add Device x
Name: [ModbusRtuMaster
Action:
@ Append device O Update device
[String for 2 fultext search | vendor: | <allvendors> v
Name Vendor Version | Description
= @ miscelaneous
Devices v X [ pevice x () ModousRtuDevice  HCFA 1,0.0.1
=1 new = I [ OModusrumaster  [Hora 1002 |
5 Communication Settings 1 ModbusTepDevice  HCFA 1001
- (1 |Device (HCQ1-1300D) o o # ([ Fieidouses
= 80 pLcLoge
<) Application Copy
@ Lbrary mag & 25tE
[ X Delete [7] Group by category [] Display all versions(for experts only) [] Display outdated versions
= Properties... @  Name:ModbusRtuMaster
Vendor: HCFA
¢ Add Object » Categories: <=
: Version: 1.0.0.2 i
% e ) Add Folder... v M- —_—
ocaDe : Description:
3 SoftMotion General A De\nce.:.
(@ ModbusTepDevice Update Device...
[ Edit Object
Edit Object With... Append selected device as last child of
Device
Edit 10 mapping @  (You can select another target node inthe navigator while this window is open.)
Import mappings from CSV...
Export mappings to CSV... -

Right click ModbusRtuMaster and select "Add Device", select ModbusRtuSlave in the pop-up window
and click to Add Device.

Pic6.3-3
ﬂ Add Device X
Name: [ModbusRtuSlave
\_‘B ModbusTepDevice (MpdhusTenDevice) | Action:
Cﬂ ModbusRtuMaster (M JQ Cut @ Append device () Insert device O Updatedevice
Copy [string for a fltext search | vendor: | <al vendors> v
g Paste Name Vendor Version Description
= ellaneous
Delete 1 s
x () ModbusRtuSave 1002
Refactoring »
Properties...
Add Object
) Add Folder...
| Add Device... l [ Group by category [] Display all versions (for experts only) [] Display outdated versions
Insert Device... @ Mame:ModbusRHuSlave
3 . Vendor: HCFA
Disable Device Categories: ==
4 . Version: 1.0.0.2 i
Update Device... e —
3" Edit Object ==l
Edit Object With...
Edit 10 mapping
Append selected device as last child of
Import mappings from CSV... ModbusRtuMaster
Export mappings to CSV. @  (You can select another target node inthe navigator while this window is open.)
wices |[[) Pous Simiiation | AddDevie ]| Close

Right click ModbusRtuMaster and select Add Device.

In the pop-up window, select

ModbusSlaveReadChannel and ModbusSlaveWriteChannel according to requirements, and click to add
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device.
Pic6.3-4

densdtaninn |

= (i ModbusRtuMaster (M

@ ModbusRuusave| ®

Copy

Paste

Delete

Refactoring

Add Object

Properties...

Add Folder...

(@ Add Device X
Name: | 4]
Action:
@ Appenddevice (O Insert device O Update device
[tring for a fultext search | vendor: | <a vendors> v
Name Vendor Version Description
= [ Miscellaneous
[ ModbusSlaveReadChannel  HCFA 1.0.0.1
[ ModbusSlavewriteChannel  HCFA 10.0.1

[ Group by category [] Display all versions (for experts only) [7] Display outdated versions

I

Add Device...

[J° Edit Object

vices D POUs

Simulation

Insert Device...
Disable Device

Update Device...

Edit Object With...

Edit 10 mapping

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

Please select a device from the list above.

©®  (You can select another target node in the navigator while this window is open.)

Close

A set of read and write is added to the routine, shown as below:

Pic6.3-5

= [ ModbusRtuMaster (ModbusR tuMaster)
= U_j ModbusRtuSlave (ModbusRtuSlave)

\fﬂ ModbusSlaveReadChannel (ModbusSlaveReadChannel)

(| ModbussiavewriteChanne! (ModbusSlavewriteChannel) |

Click Added ModbusRtuMaster, select ModbusRtuMaster configuration.

Pic6.3-6
[{J Device i ModbusRtuMaster X
ModbusRtuMasterParameters Parameter Type Value Default Value Unit Description
% COMID Enumeration of BYTE 1 1 Number of communication com port
ModbusRtuMaster IfOMapping
# Baudrate Enumeration of DWORD 9600 9600 Baudrate of the serial port
ModbusRtuMaster IECObjects % Databit Enumeration of BYTE 8 8 Databit of the serial port
# Stopbit Enumeration of BYTE 1 1 Stopbit of the serial port
Status # Parity Enumeration of STRING EVEN EVEN Parity for messages on the serial port.
% FrameSpace WORD i) 0 ms time interval between frame transmissions
Information
Name Instruction Default value Comment
COMID COM port 1 COM port of master (Q1)
Five rate options: 4800, 96,
Baudrate Baud rate 9600
19200, 57600 and 115200
Databit Data bit 8 Two options: 7. 8
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Stopbit Stop bit 1 Two options: 1, 2

Three options: EVEN (even
Parity Check bit EVEN check), NONE (no check), ODD
(odd check)

Open added ModbusRtuSlave, select ModbusRtuSlave configuration. Slave ID is COM port of

corresponding slave.

Pic6.3-7
[{) Device [ ModbusRtuMaster ] ModbusRtuSlave x o
ModbusChManagerParameters Parameter Type Value Default Value Unit Description
# SlavelD BYTE(D..247) 1 1 lThe address of slave,set to 0 for broadcast
ModbusChManager /0O Mapping
# ResponseTimeout WORD(2..65535) 100 100 ms Slave response timeout

ModbusChManager IEC Objects

Status

Information

Open added ModbusSlaveReadChannel, select ModbusSlaveReadChannel configuration. Function
code, select read data type from slave and 4 types: Read Coils, Read Discrete Inputs, Read Holding

Register, Read Inputs Register.

Pic6.3-8
[ Device ] ModbusRtuMaster [ ModbusRtuSlave ] ModbusSlaveReadChannel x -
ModbusReadChannel Parameters Parameter Type Value Default Value Unit Description
# FunctionCode Enumeration of BYTE Read Coils(1) Read Coils(1) Function code of modbus slave read channel
ModbusReadChannel I/O Mapping
& addr WORD 1] 0 Read address of the function code
Status # length WORD(1..160) 1 1 Read length of the function code
& Trigger Enumeration of BOOL Cyde Cyde Trigger the communication
Information & CydeTime WORD(10..55535) 100 100 ms only used when the cydical trigger
% RetryTimes BYTE 1 1 number of retries when communication failed

Click added ModbusSlaveWriteChannel, select ModbusSlaveWriteChannel configuration. Function
code, select type of data written to slave and 4 types: Write Single Coils, Write Multiple Coils, Write Single
Register, Write Multiple Register.

Pic6.3-9
[ peviee ) ModbusRtuMaster ) modbusRiuslave 4]  ModbusSlavereadChannel ] ModbusSlavewriteChannel X -
ModbusWriteChannel Parameters Parameter Type Value Default Value Unit  Description
# FunctionCode Enumeration of BYTE Write Single C... Write Single C... Function code of modbus slave write channel
ModbusWriteChannel I[/0 Mapping
® addr WORD 0 0 Write address of the function code
Status # length WORD(1..160) 1 1 Write length of the function code
% Trigger Enumeration of BOOL Cyde Cyde Trigger the communication
Information # CydeTime WORD(10..65535) 100 100 ms  only used when the cydical trigger
# RetryTimes BYTE 1 1 number of retries when communication failed

On software of touch screen, set communication connection and compile, download to TP2000.
Connect COM1 port of touch screen to COM1 port of Q1.
Pic6.3-10
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M Communication Connection ? X
‘ Remote PLC | Ethernet PLC | Service ‘ Printer | Keyboard
comi | com2 | coms | com4 | Remote HMI
2 Unused 7 Connect Device(Master) @ Provide Service(Slave)

Device Type: |McdbusiRTuiserver

M ‘

Device Alias: | Service

Server Station No.: |Constant -

["] Enable Address Mapping

Communication Setting

Communication Type: [Rs485-2 |

Baud Rate: (115200  ~|

Data Bit: s~

Stop Bit: -]

Parity Bit: [None |
[ Reset | [ Advance |

Instructions

Compatible Model
Modbus_RTU_Server
Support Online Simul
support addr map
0X_n-->LB(n-1)
1X_n-->LB(n-1)
n:1,2,3,..,65535

3X_m-->LW(m-1)
4X_m-->LW(m-1)
m:1,2,3,..,9999

3X_k-->RW(k-10000)
4X_k-->RW(k-10000)
k:10000,10001,10002

1B

ation

..... 65535

Help

6.3.3 Modbus RTU Slave Application

Modbus RTU slave FB and instruction as below:

Pic6.3-11
MODBUSRTU_DeviceDiag
—bRestart bDonep—
bErrorf—
wErrlD |—
Name Type Input/Output Instruction
bRestart BOOL in Reset slave and error code
Salve device opened, set
bDone BOOL out TRUE after execution
bError BOOL out False status
WErriD MODBUS_Error out Error code

Right click the tree menu Device—Add device, select ModbusRtuDevice in miscellaneous, and click

to Add device.
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= u] ModbusR tusSla
\ﬂ Modbussl
\‘ﬁ Modbussk

Pic6.3-12
Devices v 3 Xx [ Devi
=3 new t’ I
= ( Device (HCQ1-1300-D 4 G Modius¥y
ul
=B PLc Logic =
= © Application|
m Library Mz rese
&) PLc_pre X Delete
= (& Task Con Properties...
= & Main £ Add Object »
B M  add Folder..
it Add Device... 1
" SoftMotion Gener :
@ Update Device...
1 ModbusTcpDevice| ., Edit Object
= [ ModbusRtuMaster| ) J "
Edit Object With...

Edit 10 mapping

Import mappings from CSV...
Export mappings to CSV...
Online Config Mode...

Reset origin device [Device]

Simulation

ﬂ Add Device

Name: |ModbusRuDevice

Action:
(® Append device

(O Update device

[string for 2 fultext search

Name

|Vendur: <All vendors>

+ (1) Fieldbuses

Vendor Version Description
= B Miscellaneous
I [ ModbusRtuDevice | HCFA 1.0.0.1
[ ModbusR tuMaster HCFA 1.0.0.2
@ ModbusTepDevice  HCFA 1.0.0.1

4] Group by categary ] Display all versions (for experts only) [[] Display outdated versions

ﬂi Name: ModbusR tuDevice
Vendor: HCFA
Categories:
Version: 1.0.0.1
Order Number: -
Description:

=

Device

Append selected device as last child of

@  (You can select another target node in the navigator while this window is open.)

Add Device

Close

Open added ModbusRtuDevice, select ModbusRtuDevice configuration.

[#J ModbusRtuDevice X

ModbusRtuDeviceParameters

Parameter Type Value Default Value Unit  Description
% CcoMID Enumeration of BYTE 1 1 The com port used for communication
ModbusRtuDevice I/0 Mapping
# Baudrate Enumeration of DWORD 9600 9500 Baudrate of the serial port
ModbusRtuDevice IEC Objects # Databit Enumeration of BYTE 8 8 Databit of the serial port
# Stopbit Enumeration of BYTE 1 1 Stopbit of the serial port
Status & Parity Enumeration of STRING EVEN EVEN Parity for messages on the serial port
# FrameTimeout WORD(1..999) 100 100 ms Timeout of the frame transmissions
Information
# SlavelD BYTE(L..247) 1 1 Address of the modbus rtu device
Pic6.3-13
Name Instruction Fault value Comment
COMID COM port 1 COM port of master
Five rate options: 4800, 96,
Baudrate Baud rate 9600
19200, 57600 and 115200
Databit Data bit 8 Two options: 7. 8
Stopbit Stop bit 1 Two options: 1, 2
Three options: EVEN (even
Parity Check bit EVEN check). NONE (no check), ODD
(odd check)
SlavelD Slave COM port 1 COM port of slave (Q1)

On software of touch screen, set communication connection and compile, download to TP2000.

Connect COM2 port of touch screen to COM1 port of Q.
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F communication Connection ? X
Remote PLC | Ethernet PLC | Service | Printer | Keyboard
comi | com2z | comz | coms |  RemoteHMI
2 Unused @ Connect Device(Master) O Provide Service(Slave)

Manufacturer: | Modbus Compatible
Device Type: | Modbus RTU

Device Alias: Device

Pre-set Station No.: | Constant ': o= | Synchronize Station No. ]
["] Broadcast Station: Master Station No.: 1 @
Communication Setting Compatible Model
~—  Modbus Compatible External Device

Communication Type: ‘_RS4BS—2 '_‘ Support Online Simulation

Baud Rate: (9600 -

Data Bit: ‘.B v.‘

Stop Bit: ‘:1 v:‘

Parity Bit: ‘_None V_‘

| Reset ‘ ‘ Advance |

Instructions

Help OK H Cancel

6.4 OPC UA Configuration

6.4.1 Introduction of OPC UA Protocol

OPC UA (Unified Architecture, unified structure) is OPC standard of next generation, which provides a
complete, safe and reliable cross-platform structure, to catch real time and history data and time.

As an international standard communication protocol, previous exchange of machine data is independent
of the manufacturer and platform. All required information can be used by each authorized application and
authorized personnel at any time and anywhere. OPC-UA directly integrates general security standards
in the protocol. Another major advantage of OPC-UA is that it is independent from traditional COM/DCOM
system.
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6.4.2 OPC UA Component

Software component Brief description
OPC UA Server OFC UA interface is provided to connect OPC
client with Q1
OPC-UA Client

e

FOUNDATION

LAN

OPC-UA

Communication

HCQ1-1300-D

6.5 EtherCAT Configuration

6.5.1 EtherCAT Protocol Overview

EtherCAT is the main bus communication protocol of HCFA Q series controller, which was real-time
industrial Ethernet technology brought by Beckhoff Automation in 2003. It is also a real-time industrial
fieldbus communication protocol and international standard based on Ethernet. It has the characteristics
of openness, high compatibility and fast transmission speed. It supports a variety of device connection
topology. The slave node takes a special control chip, and the master takes a standard Ethernet controller.

EtherCAT is supported on Port3 of Q1, and multi series of HCFA driver and controller can be
connected. Meantime, it also supports related EtherCAT communication device from third party.
Q1 can have maximum 128 extension slaves, 65535 1/O points. If extended I/O points are still needed,

take use of EC couple.

6.5.2EtherCAT Master Application

Based on standard of PLCopen platform and IEC61131-3 programming standard, Q1 owns powerful
process and motion control ability, which can satisfy various needs of our customers. Application details

of Q1 as EtherCAT refer to 5.12.
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