
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 Ṩ Ἡ Ұῶ ԇᴻ 

 



 

For questions or comments, feel free to email 400@hcfa.cn                                         1 

Preface 

Since the twenty-first century, with the rapid development of information technologyι 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 ιand 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. Alsoι the life cycle of PLC is short due to 

quick updating, which requires programming devices based on computers. Thatôs 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, 

acquisitionι 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, Chinaôs 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 HCFAôs medium-size PLC 

POU Program Organization Unit 

PLC  Programmable Logic Controller 

DUT Data Unit Type 
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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 userôs reference. The file may update 

together with the controller as details found in chapter 1.5 and also on HCFAôs website. Any suggestion 

or correction of the file, welcome to contact us via emailχ 

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 itôs 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 controllerôs 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 

HCFAôs 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 IO system and net with open structure. Compared with hard PLC, it has 

advantages as belowχ 

 Open structure for types of IO and bus interface. 

 Easier maintenance and closer to international standard. 

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

 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++. Itôs 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/MQS01-1.1 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 
system 

Windows 2000 (Windows 
Vista/Windows 7/8/10) 

Windows 7/8/10(32/64bit) 

RAM 512M 4GB 

Hard disk 
space 

200M 2GB 

Processor 
Pentium V, Centrino>1.8GHz, 

Pentium M>1.0GHz 
Pentium V, Centrino>1.8GHz, 

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 canôt be realized or deleted during the process. 

Installation package can be downloaded at official website of HCFAôs college, link as belowχ 

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\ɓand 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 

   
 

 

 

 

 

mailto:400@hcfa.cn
http://class.hcfa.cn/mod/folder/view.php?id=709


Creation of Simple PLC Project  

For questions or comments, feel free to email 400@hcfa.cn                                         7 

Pic 0-3                                                                                       Pic 0-4 

   
Pic 0-5                                                                                      Pic 0-6 

   
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 

barŸoptionsŸlanguage settingŸuser language interface, choose needed one among drop-down list, 

confirm and then restart CODESYS application setting. 

Pic 0-7 
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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 
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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 

 

 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 

 

 Online mode displays the current running status of the program.

kcls `_p 

Rmmj `_p 

Cbgr _pc_ 

Bctgac _pc_ 

kcqq_ec _pc_ 

Mljglc kmbc 

u_raf _pc_ 
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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. 

Diagram 0-1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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.  

 

 

 

 

 

 

 

 

 

 

 

 

Application 1  Application 2 

Task 1 Task 2 Task 3 Task 4 

Program PRG1 Program PRG2 Program PRG4 

Global/direct address variable  

Visiting access  

Communication  

Program PRG3 

FB1 FB2 FB3 FB4 
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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 

   

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 ToolŸPackage 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 
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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 itôs added to device. Library. Select ToolsŸDevice 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 

 

 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). 

 

 

 

 

 

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 ɒ.libraryɓ and 

NoticeЕ 

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.  
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ɒ.complied-libraryɓ. ɒ.libraryɓ files can be edited directly as they are standard library files. For 

compiled ɒ.complied-libraryɓ files, they canôt 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 ɒlibɓ(with standard of CODESYS V2, will be transferred to ñ.libraryò file for downward 

compatibility), ñlibraryò and ñcomplied-libraryò. 

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

library file to install. 

Pic 0-1 

                             

 

 

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 ñOKò to call. Function, function module and introduction of corresponding library 

can be checked in library manager. 

 

 

Pic 0-2 

 

User can also click ñ Advanceò 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 

 

Creation of Library File 

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

in other projects, steps as belowχ 
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 ̧ Create empty library file 

 

FileʐNew projectʐLibrariesʐCODESYS library, 

enter name of library ñSampleLibrary1ò in dialogue of 

Name. Select storing place and click ñOKò to generate 

a new library. 

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. 

 

 

 

 

Pic 0-5 

 

Noticeχ 

  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. 

Pic 0-6 

 

Pic 0-4 
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 ̧ Create POU 

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

interface,and global variable. Example: right click ñSampleLibraryòŸòAdd objectòŸòPOUò,select Function 

module and choose ST as program language. 

 

Check and save by BuildŸCheck 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       ι save project and load to library to save the library file. 

Pic 0-8 

  

After above settings, install the library file through ToolsŸLibrary 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 belowχ 

 ̧ Save library file as compiled version ɒcomplied-libraryɓ 

Pic 0-7 
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Default format of custom library file is ñ.libraryòι which can be opened and edited. Select FileŸSave 

Project As Compiled LibraryŸSave  to save the compiled library file and the the source code will not open 

to shared users. 

Pic 0-9 

  

 

 ̧ Item settingsŸProject settingsŸSecurity, then user can choose Password for protection. 

Pic 0-10 

 

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

opened. Source code canôt be checked with incorrect password. This method is also applicable to project 

files in same steps. 
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Pic 0-11 

   

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 

belowχ 

 ̧ Maximum cycle task of 100 

 ̧ Maximum Freewheeling task of 100 

 ̧ Main programɒPLC_PRGɓcan 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, I/O 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 itôs 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 interfaceχ 

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 

 

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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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 configurationʐSystem eventʐAdd Event Handler, select 

needed event in drop down list. 

Pic 0-14 

 

Name the function in ñFunction to callò after adding and donôt use existed function in POU. Click OK 

after setting and ñImplementation languageò 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 

 

Properties 

Basic properties show in tab. 

 

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

Below is detailed instructionχ 

Pic 0-16 
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Task Activate Type 

Four activate types are offered in CODESYES as default setting and user can add ñExternalò 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 

 

 

 

 

           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 

 

No fixed task time in the mode and could be different each time. So itôs not frequently used in actual 

application. 

3. Event 

Pic 0-19 

 

 

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 belowχ                            

Pic 0-20 
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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 prioritiesχ 

Pic 0-21 

             Task 1χprioritiy 0ιcycle time 10ms 

             Task 2χprioritiy 1ιcycle time 30ms 

             Task 3χprioritiy 2ιcycle time 40ms 

 

 

 

 

 

 

 

 

 

Watchdog 

Itôs 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 itôs used as permitted 

exceptional value. 

        Pic 0-22 

 

So, actual trigger time of watchdog=time*sensitivity. Watchdog will stop present project if its 

executing time is longer than watchdog setting time. Itôs 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 canôt be checked in login status. Calling relation among these three is as belowχ 

 

0                   10                   20                 30                  40                  50                    t (ms) 

Task 1 interrupts task 3 Task 1 interrupts task 2 
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User can find ñApplicationò in tree menu, click ñAdd objectò ǀ ñPOUò, Add PRG/FB/FUN, 

Implementation language, and then choose corresponding programming language. 

Pic 0-24 

   

 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 belowχ 

 ̧ 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 ɒ//ɓ. Chooseɒ(**)ɓif comment is needed to be among 

statement sentence(not within character sting) and Chinese comment is supported. 

Details as belowχ 

{(*<comment>*)} 

<variable name> {AT<Address>}χ<data type>{χ=<initial value>}ψ {//<comment>} 

{ } optional part 

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

Define a digital input according above statementχ 

 

PRG 
FB 

FUN 

Called 

Pic 0-23 

Qr_rckclr ?pc_ 

Ambc ?pc_ 
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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 needχ 

 

Scopeχvariable scope, local variable or 

interface variable 

Nameχrefer to IEC61131-3 

Typeχvariable data type 

Objectχapplication 

Initializationχinitial value 

Addressχexternal address 

Signalχdefine variable as constant, holding 

or persistent 

Commentχvariable 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 

   

 Noticeχ 

 ̧ 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 canôt store values, user need to check values with help of break point. 

 ̧ Var_INPUT of FUN can be empty, constant, variable or call FUN. 

  

Pic 0-25 

 
Pcrspl t_jsc _lb b_r_ rwnc 

Qr_rckclr _pc_ md DSL glnsr 

Qr_rckclr _pc_ md DSLjma_j 

Ambc ?pc_ 
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Example 1χCreate a FUN to output minimum value of three integer variables, according to above. 

FUN statementχ 

Pic 0-27 

 

 

Calling FUN in programχ 

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

check of FUN interface, ToolBoxʐGeneralʐBox, drag to edit area and fill according to I/O interface. 

 

Pic 0-28 
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Online operation result of FUNχ 

    Pic 0-29 

 

 

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 belowχ 

Pic 0-30 

  

Noticeχ 

 ̧ Address variable with fixed address(like %IX1.1) 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 FBχ 

Pic 0-31 

 FUN FB 

Memory allocation Not appointed All allocated 

I/O variable Only one output variable No limitation 

Calling relation Can call FUN, not FB Can call both FUN and FB 

 

  

Dslargml `jmai l_kc 

Glnsr glrcpd_ac bcaj_p_rgml _pc_ dmp dslargml `jmai 

 

Msrnsr glrcpd_ac bcaj_p_rgml _pc_ md rfc dslargml `jmai 

 

Jma_j t_pg_`jc bcaj_p_rgml _pc_ dmp dslargml `jmai 

 

Ambc ?pc_ 
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Example 2χAccording 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 ъ 

is sampling collecting cycle /εfiltering time+sample collecting cycleζε filtering coefficient 0<ъ<1ζ. 

User can set low pass filtering gain factor and time constant according to actual need and laws of this 

algorithm are as belowχ 

 ̧ 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 statementχ 

Pic 0-32 

 

 

Calling FB in programχ 

Choose FBD as programming language and call instantiated FB. ToolBoxʐGeneralʐBox, drag to 

edit area and fill according to I/O interface. 

Pic 0-33   
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Operation result of FBχ 

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

pulse waveform 

Pic 0-34 

 

Pic 0-35 

 

rOutput output waveform: 

Pic 0-36 
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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 formatχ 

bVar AT%IX0.0χINTψ 

Assign direct express variable as below in program edit areaχ 

%Q0.0χ=TRUEψ 

 Program organization unit canôt call itself but can call other programs. Only call program will be 

executed. 

Calling program will be format as below if ST is selectedχ 

PRGsampleεζψ 

Calling program will be format as below if LD is selectedχ 

Pic 0-37 

 

 

 

Example 3χWrite a program to control level. Discharge water when level is 500 higher than alarm and 

charge water when lower than 100. 

Pic 0-38 

@mva_jj ugrf CL-CLM 

Lsjj@mva_jj 

0 

1 
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3.3.4 Data Unit Type 

It is also call custom DUT, including Enumeration, structure, alias, union. 

Single right click ñApplicationò and select ñAdd objectòǀ ñDUTò, select and name needed DUT, click 

Open to create. 

Pic 0-39 

 

Like FB, Structure of DUT also supports Extends, which means user can extend another Structure 

through one existed and defined Structure. 

Introduction of three typesχ 

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 χ 

Gl Qrpsarspcb Rcvr* 

&'lccbq rm `c _bbcb _drcp rfc npmep_k m`hcar 
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          Pic 0-40 

 

 

[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 Motorχ 

Pic 0-41 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Extended structure Motor_hcfaχ 

  

Qrpsarspc l_kc 

Cbgr qrpsarspc t_pg_`jc 
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Pic 0-42 

    

 

Call Motor_hcfa in programχ 

 Like FB, instantiate the structure first and then the stated structure can be used directly. Its element 

of variable can be called through ñ.ò. 

        Pic 0-43 

 

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

 

 

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 Enumχ 

         Pic 0-45 

 

 ̧ Basic data type is INT or can be appointed, shown as above pic ː. 

 ̧ If not assigned, it will increase form 0 as INT integer constant. 

 ̧ Integer can be copied to a enumeration. 

 

 

 

 

 

 

 

 

 

 

NoticeЕBuild p roperty will be inserted in default enum  statement in position of pic ƙ. 

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, in cluding value of constant. User can delete 

property compile if not needed.  

Or build p roperty will occur below error reports.  

 

 

Clskcp_rgml l_kc 

Clskcp_rgml bcdglgrgml 

b_r_ rwnc 
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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. 

Statementχ 

Pic 0-46 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Call enumeration of Weekday in programχ 

Pic 0-47 

  

Login and check running as belowχ 

Pic 0-48 

 

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. 

Qsnnmpr dmp pclbcpgle clskcp_rgml 

t_pg_`jcq gl r_`sj_p dmpk 
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Statementχ 

    Pic 0-49 

 

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

Statementχ 

Pic 0-50 

 

 

 

 

 

 

 

 

 

 

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

enough to modify length of NetIDχ 

    Pic 0-51 

 

Union 

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

BYTE variable and DWORD type. Shown as belowχ 

Pic 0-52 

 16#000 16#001 16#002 16#003 

INT     

BYTE     

DWORD     

 

  

?jg_q l_kc 

@_qc b_r_ rwnc* _pp_w* mp sqcp+bcdglc b_r_ rwnc 
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Statementχ 

           Pic 0-53 

 

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

Statementχ 

Pic 0-54 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

Pic 0-55 

  

Element data type can also be different in union. 

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

Statementχ 

   Pic 0-56 

 

Call Union_Word in program and compile as belowχ 

Amlqmprgsk L_kc 
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   Pic 0-57 

 

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

unionχ 

     Pic 0-58 

 

Address mapping of Union_Word is as belowχ 

 

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 ñAdd objectò ǀñRecipe managerò to add manager. 
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Pic 0-60 

 

Interface of adding manager in left and interface of configuration after itôs added. 

Pic 0-61 

         

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

     Pic 0-62 

 

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 ñRecipe Managerò and select ñAdd Objectò ǀ ñRecipe Definitionò to 

add new definition. 

Pic 0-63 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Shown as below, in Recipe ː , user can define different values for different recipe ˑ , and switch 

display of definition through ˒ and ˓. Displayed content is column content in recipe manager, among 

which, variable can be added through stated variable in right . User can custom Name and Comment in 

recipe definition, and limit value that could be entered by setting Maximum and Minimum Value. 

Pic 0-64 

 

 Different Recipe ˑ  can be added through options of Recipes, where user 

can also delete, load or save recipe files. 

       

 

 

 

 

 

 Except for editing recipe file in CODESYS interface, user can also 

provide ɒRecipe Managementɓfor operations of create, delete, load, save or error check. 

1 

2 3 

4 

Pic 0-65 
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      Pic 0-66 

 

 Embedded Visualization interface also provides interface for Recipe, which will be explained in 

detailsχ 

Pic 0-67 
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