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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

5 cODESYS 54 3.5.13.0 - Installohield Wizara) WeeSsl |5 coDEsYS 54 35130 - IntaliShield Wiza

Welcome to the InstaliShield Wizard for Aicans: Areement: ¢
CODESYS 64 3.5.13.0 Please read the following licensa agreement carefully.

Ll EEL el Tha InstallShield(R) Wizard val install CODESYS 64 3.5.13.0 oa =
your computar. To continue, dlick Naxt. License Agreement 7

for the usage of a CODESYS Software or CODESYS =
Software Package

General Terms of License (End User License Agreemnent) 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 lavr snd
imnternational treaties.

The fallnwinn condmians are anread hetween v as the enflware
@/ 1accapt the tams In the license agreement Print

1do not accept the terms in the license agreamant

Next > Cancel <gack | nea> cancel
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Pic 0-3 Pic 0-4
Destination Folder o
Click ext to imstall to this folder, or click Changs to instal to a different folder. CODESYS Choose the setup type that best suits your needs. CODESYS
& Install CODESYS 64 3.5.13.0 to: Please select a setup type.
// C:\Program Files\CODESYS 2.5.13.0) [ m
@ Complete
ﬁ All program features will be Installed. (Requires the most disk space.)
Custom
| (Choose which program features you want Instalied and where they wall
ﬁ be installed. Recommendad for advanced users.
InstaliShsld Inswalishieid
< ack [ Next > J | Cancel I < Back l[ Kext > ] I Cancel
Pic 0-5 Pic 0-6
ﬁ CODESYS 64 3.5.12.0 - InstallShield Wizard x ﬂ CODESYS 64 3.5.13.0 - InstallShield Wizard
Custom Setup - Ready o Modify the Program
Select the program features you want installed. CcODESVS The wizard is reacly to begin retalation.
Click on an icon in the list below to change how a feature is installed. Click Trstal to begin the installation,
=] Feature Description IF you want to review or change any of your nstallstion settrgs, dick Bacs Click Cancel to
CODESYS ... Next generation exit the wizard.
% CODESYS Control Win 64 object oriented programming tool
=3 - | CODESYS Gateway 64 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.
InstaliShield Insializhield
Help | <Back [ mext> || concd | ceack [ meml || ceres

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 interfface 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
@ Do i cject - CODESYS - ] "
Fe Edn View Froject Bald Orime Debug | Tock | Window Melp ) 4
AE& 0 L HE X KWWY | Packege Minagee. b a % A wiowln
8 Libwary Repository..
H Device Repositery. - = R
& Viewslizaton Syl Reposiony . Options %
H  ticense Reposiony.. :
U ticerse Mamager- |\ Help Bl Internation
Seripting v ) oherntonel Sty User interface language
Libr.
Customize., i i () same as Micozoft Windows
Uibrary dowrdoad
_ Osier. 7 = @) Specific langusge: [Engisn =
Import and Exgort Optiors. k- Load and Seve : Y
Please note: Changing
7 Meritoring pplication is restart
lsny 2 and will then
i : PLCoperi, quag o
- Frowy Settngs tztano
‘b SoMoton Cenerd Asa ool S Settngs for the CODEYn, g
i] o " (@) Same o3 user interf{ R
| edkior
[ SmartCodng () Specific language:
W Store
[B] Text editor
!} Vimualzation
a Visualzation styles
88 visuslzation user management
-
. < >
¢ + |
3 gonen : i
| e - ot b et 0 e 0 sl -
+ 1@ Ourrces) [T 0 warringis) [ 0 messageis) | X %
Beuripbion Project Obgect Pemitin
Lot OO B0 Preompler o G2 Prajectuner: ooy I
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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
w CODESYS = 3 X
Fle Edt View Project Build Onime Debug Tock Wirdow | Help A
EEA RLRRRIEE o CU T Lk
2 Index Ctele Shift+ 2
Dences DB stree x| P
- CODESYS Homepoge-.
Display Usage Aralysis Data..
Abodt...
B A
1 tewtoles I
H CODESYS Help == O s
Eack (2] & | @contents | Nindex A search | £
Contents ~ 3 X CODESYS Development System | 4P x
[ @ DI | [o0ESYS Deviomant Syaie
o e . | CODESYS Development System ~
- Runtime Systems, OFC UA Sery
it @ CODESYS Appicaton Composet | CODESYS Development System
(4@ CODESYS Store
(i @ CODESYS Visualization
(i @ Libraries
| [E] Glossary 35-Smart Software Solutions GmbH
(i @ Add-ons
- ': ~ . This help corresponds to CODESYS V3.5
“ SP14
co DE SYS Last update: December 2018
www codesys com
5 Devees Y
B Hessages- T -
+ Using CODESYS Help
+ CODESYS System overview
< > + Features
@ Contents || &) Index i
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
® SIh-THER. project® - CODESYS — O w
____________________________________ .
| He _Edit View Pioject _Buld _ Online _Debug _ ool Window _ Help _|— % menu bar Y
FE @i RAEX AURL NN B TSR, o > %=
Tool bar
Devices v 3 x [ pevice 2] PLOPRG X v
= o #VH-T R ~| Device Application.PLC_PRG
i t—_ﬁ Device [connected] Ml-mﬂ-{ Expression Type A .
=3 ricLoge # blight1 BOOL D
= €} Application [run] I # blight2 =
i) Lirary Manager Z = - v
5] P PRG (PRG) ——————————— ——— = -
) rout o) |+ oTON] (INEEN:-NOT  £UTONL.ORMEE, bl Testms T- "
. = 2| CASE ideng[Z | OF
= & rask Configuraton E e — je -
= & ManTask = IF Va8 kiTine! Joise R
R e gng iVarf[ @ :-;var[: Edit area 1
= : £ plight IEEEEN:=1; 1 "
: blightEER:=: V= _—=—==—-
1 -
1 Device area de) B = ELSIF 1Var[ § PiTimel 6 | OR 1var] 8 FiTimel | THEN
Podl : = [ I
AL - Axs 1deng 7 _Jt=2; | 100% & v|
Messages -Total 0 ervar(s}, 0 warning(s), 6 message(s) v ax
Download [+ [© 0 errarts) [® 0 warning(s) [® 1 messagets) | X ¥
Description (CTTTTTTTTTT \ Object Pasition
1
1
1
< >
€ Devices [ PoLs F 1
Device user: user  cbuid: @ 0 (D 0 Precompile: f] Online mode  munchanged Project user: {nobody) TN 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
(TTTTTTo S
| watch area X
N - N m———— -
<

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 Project B

Standard Project *
Templatas:
. = - You are about to create & new standard project, This wizard will create the following
o E !iu 1—:‘ i -'i I objects within this project:
Empty frogect  HMI Sroject. Suanderd Starciard L =
pragect pragect w.
- One programmable device as specified below
- & pragram PLC_PRG in the language specified below
- A cyclic task which calls PLC_PRG
- A referznce to the newest version of the Standard library currently instalied.
Device;  [HCQL-1300-D (zheyang Hechuan Technology) |
{A roject contmeng one Gevce, 0 IEDRCAIEN, nd BN eFDLy Chmertaten S ALC_FRG PLC_PRG in: | Structured Text (ST) e
Name: Ueitited]
Lecaon: Dgt
- 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 ks
File Edit View Project Build Online Debug | Tools | Window Help b o
el "| © ca § BB X 840 #% 45 | W[B Package Manager.. | =3 o |G|
m Library Repository...
Devices. -4 x @ Device Repository... = =l
5 i3 Demo = & Vicualization Style Repository.. [ |
= (| Device {HCQ1-1300D) | W License Repository..
= ;'I" PLC Logic
i @ Package Manager *
= £} Application
) Library Manager Currently instaled packages:
EI PLC_PRG (PRG) aefresh Sortby: | Name v Install...
N E Yook Configurciion) MName Version  Installation date  Update info
- T
@g o ” CODESYS SoftMotion 4.4.0.2 2022/4f2 Free version 4. 10.0.0 available!
P
LCPRG | e eqipack-Ver0.0.0.7-(3.30.00.05)  0.0.0.7 202242
& LocaiDevice
% SoftMotion General Axis Po i
Search updates
CODESYS Store
CODESYS Storg
x
[ Pous | 528 Devices j
Messages - Total 0 error(s), 0 warning(s), ( 4
 —
Description
€ *
[C] pispiay versiors 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 - u} .
Fle Edit View Project Build Online Debug | Tools | Window Help Y
W@ 5 #4055 @ Package Manager., o
Library Repository...
2 ) | Library Repesitory
Devices - 0 X 5] mc_p _E Device Repository... w | | TooBox - 1
= 1l Demo - 1 B & Visualization Style Repository... :..ﬂ|
= (i Device (4cqQ1-1300-0) VR | lirenca® =
= B PLcLoge =¥ Device Repository P4
= ) Application
) Liorary Manager Location: [Gystem Repositon o Edit Locations...
ﬁ PLE PG PR (C:\PregramData\CODESYS\Devices)
= 54 Task Configuration
= & ManTask
& e pac Installed device descriptions:
= "4 LocalDevice |String for a fulitext search J Vendor: | <all vendors>
3 GenerallD (Ganerall0) )
4 sofitotion General AxsPodl | @ Install Device Description %
-~ . « Q1 » Module description file v & MEE"Module desc '
il g - @ @
e HIHE C) ~  2R® % =]
- EEE ) | | HCQX-ADD4-D_V0.05.00.220216 rele... 4/6 14:08 IL SR
¥ R
= - FBEE E) [ ] HCQX-DA04-D-V1.00.00.210621 Rele.. 8 XML 77
) POUs | S Devices . -
¥ Network | | HCQX-EC01-D_V0.02.01.210624 relea... | 2022/4/6 14:08 ML S
Messages - Total 0 error(s), 0 warming(s), 0 me: o o
Description SZEEN): | All supported description fili
o FI7(0) B
LEETDUNE: @ U (U Precompie: o ] Project user: (nobody) NS InY ColT ThI v

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.

dialogue of Device Library.

Any add or delete has to be done through

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

For questions or comments, feel free to email 400@hcfa.cn 12
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".complied-library” . “.library”

compiled “.complied-library” files, they can’t be opened and edited directly to check and modify source

files can be edited directly as they are standard library files. For

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
“lib” (with standard of CODESYS V2, will be transferred to “.library” file for downward

V3.5 supports
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
i Tools . Window  Help sitory
f Package Manager..

tem

ProgramOats \CODESYS Managed Libranes)

Iff) Library Repository.. n

i Device Repository..
] Visualization Style Repository. -
8 ) I comparies)
License Repository...
elaneous)

Edit Locations...

License Manager...

atio
ﬁl Select Library b
f' II'I
Sc Iptl 9 ¥ 4k « Local Disk(D:) » Q1 >
~ 4 1
Customize... Organize ~  Newfoldes - ™ ©
n
Opf'lﬂl'\‘i.‘. ises @ OneDrive i Date modifiec ¥
Import and Export Options... B This PC HCTDesigner-2.5.10743.0—TP25XXEF! |
Modbus Poll 4/20/2022 9:23 AM File foid
930 Cbjerts Modbus Slave 47202 4 AM File fold
[ Group by catego £ b_docDevelopm Module description file an 5:01 PM {
Bl Desktop | HCFA_ATCLIb_1.1.0.compiled-library 11 A
P Y
3] Documents | HCFA_HSIO_ATCLib_1.0.0.7.compiled-libr... M
< >
Library Profiles... & Downloads 3 P
File name: | ~|  Compiled library files

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

For questions or comments, feel free to email 400@hcfa.cn
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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 /‘:‘.u ing for & fulltext search.. {E-: |
| | Lbrary Company
® Demo.project - CODESYS = | Application
= L Common
File Edit View Project Libraries Build Online bug : S
NEE & >~ BERX AEAL /A% —
| System
Devices v 3 x U Library Ménager X
=3 Demo *5Add library| X Delete libraqj
= [ Device (HCQ1-1300D) Nania 1
=B rcLoge I
= € Application & S T
=] FLC_PRG (PRG) b ]
=@ figurat = —
&3 Task Configuraton 18 [Standard = Standard, 3.5.14
= & ManTask g 5 e
2 e i @ Standardod = Standardsd, 3. |y unced =
= 3 LocalDevice P

) Standard, 3.5.14.0 (System) | ¥
+ ) Bistable Function Blods
= Counter

(H cenerallo (General10)
R SoftMotion General Axis Pool

~

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

|£!_r|rw, for & fulltext search...

Ubrary  Placeholder

Company: | (All comparies)

|5Z (Miscellaneous)
|27 Application
a

[ Group by categary [] Display all versicns{fo

Details.. Library Repository...

Creation of Library File

r experts only)

oK Ca1mf

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, | =INewFroject
enter name of library “SampleLibrary1” in dialogue of | Cfecres: Tenplaen; i
I {3 Libraries I =5 = t |
Name. Select storing place and click “OK” to generate 13 Projects ® ® v |
CODESYS CODESYS CODESYS bmpty Wrary
. contai.., interfa... fibrary |
a new library. .
. - . . ® ’
If library is imported when creating a new library E:nd !
X
project, it can be defined in Properties in each imported
library, refer to pic 3.3-6.
| & new CODESYS liorary with coding rue compliant structures
Name: | Sampielirary1 | 1 |
Location:  |Dr'codesys ~&] ‘
[
i | cancel |
Pic 0-5 =1
& Samplelibrary1 library* - CODESYS = [m] X
File Edit View Project Libraries Build Online Debug Tools Window Help . 4
DeEE S o o BREX(MISHISIN 9% (3} > m N L HE g
POUS » & X (i) ubrary Manager x ) e
= 1)) SampleLdrary! ¥| 95 Add library X Delete library | “F Properties 13 Details | 5] Placeholders (i) Library repository
* D Ubname Name Namespace Effective version
2 % 8 CAA FBFoctory = Wokgrow) 35130
8 Project Information = [ Cut
i—— + @8 CAATypes = CAA 8y Copy orkgroup) CAA 3.5.13.0
e +(# CBML = Common & . Mutons GmbH)  CBML 3.5.13.0
& Paste
X Delete
Add Library...
Try To Reload Library
=2 aAFsFara Properties...
% ERROR Export Library...
+ L Factory
g v
< >
Messages - Total 0 error(s), 0 waming(s), 0 message(s) - 3 X
Download - IO 0 error(s) I"!‘v 0 warning(s) IQ 0 message(s) l B
Description Project Object Position
j POUs 3-"’“: E] Messages - Total 0 error{s), 0 warning(s), 0 message(s) Q'::}::r}':
Lastbuild: @ 0 © 0  Precompie: / Project user: (nobody) 0
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.

Pic 0-6

Properties - #CAA FB Factory

General:

Namespace!

=
Default brary! [CAA FBFactory, * (CAATechne| ..,
Vesbaity:

[CJ Only allow qualified access to all icentifiers.
1f the current project is referanced as 3 hbrary by another prefect:

(] Publish all =C symbols ta that projact as if this refarence would have bean Induded therz direatly.

(] Hide this reference I» the dependency tree.

[ Optionsl (4 the |ibrary is missing, no errorwill be reported),

For questions or comments, feel free to email 400@hcfa.cn
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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 “SampleLibrary”—”Add object’—"POU",select Function

module and choose ST as program language.

Pic 0-7
POUs > 7 X m Library Manager [Z] FB_wave x
= (3 Sampletibrary! - 1 FUNCTION BLOCK FB_wave
= L) Lbname = =
Excute:BOOL;
+ 10 Eums < END VAR
() Function Blodks B g VAR OUTPUT
() Functions € iwave: INT;
+ 2 GobalConstants 4 END_VAR
=] VAR
-
) GlobalVarisbles i ia:INT:
() Interfaces 10 ib:INT;
L) Structs 11 END VAR
| r .
+ L Tempiates g 1| IF Excute AND ia<l000 THEN
) Types ’ ib:=1:
m Lirary Manager B 2 ELSIF 1 OR ia>1200 THEN
o 4 jbr==1y
\E] FB_wave (FB) s\ E_IF
Project Information ¢ iaz=iatib;
[3 Profect Settinos 7 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.fibrary* - CODESYS

File Edit View Project [ Build | Online Debug Tools Wind
é o e 3|6 Buid i1 Project Information %
| Rebuild Fle  Summary Propertes Statstics Licemsing  Signing |
B 0 Check sil Pool Objects
E o ; Company: |HCFA |
— Generate code 1 !
= ) Sampetdraryl . T
~ £ Lbname Generate runtime system files... Title: JHCEA Commino Library Template l
g _ Version: 1.0 [] Released
*-0) Eums Clean L |
(3 Function Blodks Clean al ity Cotupealuas: | |
3 Functions : I B VAR Default namespace: (TMP |
# ) GabalConstants I 1 Author: iAiy:sa |
- Globalvariables Description: & sampie library|
1D Interfaces
L) Structs
+ ) Templates L The fields in bold letters are used to identify alibrary,
) Types
m Library Manager [[] Automatically generate 'Library Information’ POLs
[] Automatically generate ‘Project Information’ POUs
o] o

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 “complied-library”
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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 compiled library file and the the source code will not open

to shared users.

Pic 0-9

File | Edit View Project Buld Online Debug | g c;ve as Compiled Library ¥

|Z] New Project... Ctri+N

@ Open Project.. an+0 - v o« FBEE (D) > codesys B codesys”

E Close Project :

& Save Project Ctri+S a0~ FETHEE v o

Save Project As...
% A A & a sem AN

[ Save Project As Compiled Library... || = FEEEC & BHER E

E’ Save Project And Install Into Library Repository - IR (D) CODESYS 2022/3/3 10:09
St vl Y| - BHERE(E) GatewayPLC 202233 10:10 it
Source upload... Licenses 2022/373 10:09 Wi
Source download... @ Network ( 5 X

v

& Print.
Print Preview... TEE(N): [SampieLibrary'l v
D, Setup... .

W PageSet EESET): Compiled lbrary flles v
Recent Projects ’
Exit Alt+F4 N p mg} B

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

Pic 0-10
POUs * B X project Settings *
= 1) Sompleliraryl - |
= ) Libname #% Compile options
%D tnms @ Compier wamings ——
o 2 hetk:
- o e
— & Page et @® ré. () Dongle () Centficates
3 5 F 1f this option = activated, a passivord is used to encrypt the content of the currently
+ 1) GlobalConstants Searity I apened project file. The user must enter this password wheneyer this project is lnaded,
4 15) Gobalvarizbles 3] SFC even ifitis loaded as lbrary reference,
) interfices & Sofition ! Ifyou forget the encryption password, your project file will be losti Itis |
&) struds @ source Download not possible to restore the file contents in this case!
+ 1) Templates § Static Anslysis Light
=) Types & Users and Groups
) Libeary Manager 8] Visusization New password: L 7|
[E] FB_wave (F8) 8] visuaization Profie Confirm new password:
B Froiect Information
o ] oo

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.

For questions or comments, feel free to email 400@hcfa.cn
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Pic 0-11
= CODESYS >
Encryption Password X
Enter the password for ‘SampleLibrary1’s 'ﬂ:e n»etnf-ed.picjecl could not r.»ic.ade:l Possible reasons might be:
c - The project file is conmupted or invalid
'E,l_ - 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 ][ com

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
) Lorary Manager 4 Task Configuration X
Morstor  Variable Usage  System Events  Propertes
Task Status IEC-Cyde Count  Cyde Count  Last Cycle Tame (=] Average Cyde Time {us)  Max, Cyde Time {(us)  Min, Cyde Time {p=)  Ftter us)  Min, Jiter (us)  Mai, Jitter {s)
Q‘ ManTask  Valid 759965 1824553 7 L} 25 6 am -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 @ Task Configuration X
Monitor Varizble Usage System Events Properties
Variables Type Count MainTask
PLC_PRG.fbTON1 TON 1 r
PLC_PRG.ideng INT 1 w
PLC_PRG.iVar INT 1 w
PLC_PRG.iTimel INT 1 r
PLC_PRG.blight1 BOCL 1 w
PLC_PRG.blight2 BOOL 1 w
PLC_PRG.iTime2 INT 1 r
PLC_sampie.MnInput INT 1 w
PLC_sample.Inputl INT 1 r
PLC_sample.Input2 INT 1 r
PLC_sample.Input3 INT 1 r
PLC_sample 1.FB_PT1Filter_0 FB_PT 1Filter 1 r
PLC_sample 1.fPeakValue REAL 1 ™w
PLC_sample1.rkp REAL 1 r
PLC_sample 1.fTn TIME 1 r
PLC_sample 1.tPLCCycletime TIME 1 r
PLC_sample 1.rOutput REAL 1 w
PLC_sample1.FB_Peak_0 FE_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

ﬁl_ Library Manager E Task Configuration X ;—J PLC_PRG

Moritor  Variable Usage SystemEvents  Properties
|+ Add Event Handler l Remove Event Handler | @ Event Info.. Cpen Event Fu

AfterReadingInputs

AfterWritingOutputs

BeforeReadingInputs

BeforeWritingOutputs
CodeInitDone

Add Event Handler 4 DebugLagp

DownloadDone

Exception

Event: | AfterReadinglnputs b ExitDone

Login

2 s Logout

Function to call: |‘I’ OnlineChangeDone

PrepareDownload

PrepareExit

PrepareExitComm

Implementation language | Structured Text (ST) e, PrepareExitTasks

PrepareCnlineChange

PrepareReset

PrepareShutdown

PrepareStart

PrepareStop

ResetDone

StartDone

Cancel StopDone

Name Description

Scope: (@) Application ) Pous

Description:  Called after reading inputs. Context=IEC task.
Debugging=Enabled

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 3 X @ Task Configuration i@mginx'ﬁ.nevice
= [ Device HcQ1-1300D) (¥ A 1 FUNCTION Login : DWORD
= B0 PLC Logic =] H VAR INPUT
- €} Application . EventPrm: CmpApp.EVTPARAM CmpAppComm;
s END VAR

i) Liorary Manager s VAR
] FB_Peak (FB) €  END VAR
[Z] rB_PT1Filter (FB) = .
[£] F_Minmum FuN)
] Login (FUN)
[£] PLc_PrG (PRE)
[7] PLC_sample (PRG)
[] PLC_sample1 (PRG)
5 Pou (rre)
E1 pot i1 PRE

Properties

Basic properties show in tab.

| [ Task Configuration X ' [E] Logn | [ Devie |
Monitor Variable Usage System Events Properties

Max. number of tasks: 100

Max. number of cydlic 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 * & X & MainTask x
- ) Application | ™ A || Configuration
D Liorary Manager
5] r8_peak (B) prionty (0.31 ) |1
E] FB_PT:
E Fa_ Fiter (FB) -~
- armm 40 | Cydic ~|  Interval {e.q. t#200ms): |2° ] ms v
1E] Logn (FUN) e Ladiid
,E] i Watchdog
PLE,
}_‘_ﬂ _sampie (PRG) 0
] PLC_samplel (PRE)
2] pou prg) Time (e.g, t#200ms): |t£200ms
},Eﬂ POLIL (PRG) Sensitivity:
#] Pou_t (PRG)
= (B4 1ask Configuration
) $MT& Add Call Re Call [ Change Call | & Mave U Move D = Open POU
) pLC_sampie + X Remove nge t Mavelp # e Down = Open
&) PLc_FRG PQU Comm...
& pic_sample. || B Pic..
# -9 LocalDevica g ric..
% Softhiotion 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 i 7ms ‘ 3ms ‘ # Event
& Bxternal
Fixed cycle time ¥y Freewheeling
I Status

| 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
[. ¥ Event: \l;,

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

i § Bdemal v External event: [I0IntEvent -

IlIntEvent
Watchdeg [ZntEvent
L3IntEvent
IAIMEvent
e [SIntEvent
me (a.g. t¥200me): |tEIntEvent
|TFIntEvent
Sensitivity: 1 |I8IntEvent
ISintEvent

[10IntEvent
I1lntEvent
[12IntEvent

7 [15SintEvent
4 Add Call X Remove Call [ Change G4 HantEvent

| g [15intEvent
POU Comment CrtICmpEvent
& pLC PRG CntiCmpEvent
— Cnt2CmpEvent
Cnt3CmpEvent
|CntACmpEvent
|CntSCmpEvent
|CntsCmpEvent
|CntACmpEvent
=

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#200ms|

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 =
@ Craate 3 new POU (Pragram Organization Linit)
(5 pou x =
Name: [proGRAM BoT =]
= VIR e e e e e m = -
i S
END_VAR ( | a
—_— - 1
® program | Statement Area :
O \
_ Function Block e ——— - )
o 100 % (@
3 . =
{ _____________ ~N
| |
X Code Area :
A PPy —— ”
Implementation NI:REGE.
Structured Text (5T)
|Contruows Functon Chart (CFC)
| s Function Chart (CFC) - page-orented
[Function Block Diagram (FBDY)
{Ladder Logic Diagram {L0) %
Sequential Function Chart (SEC) 100 % (8
< >

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.

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 -
3 A
B 4 VAR RETAIN PERSISTENT
5 digtal input D
€ binput AT $IX0.0:BOOL;
; T 100 % | 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:

Scope: variable scope, local variable or
interface variable

Name: refer to IEC61131-3
Type: variable data type
Object: application
Initialization: initial value

Address: external address

Signal: define variable as constant, holding
or persistent

Comment: variable comment

Pic 0-25

Scope:
VAR

Object:

Flags:

[CJconsTanT
[ |RETAIN
[CJPERSISTENT

Auto Declare

Type:

Name:

=i °

Initialization:

PLC_test [Application] vl | |

Comment:

Address:

Cancel

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
e * F_Minmum X -
@ Creste a new PO (rogram Orgarization Unit] 1|  FUNCTION F Minmum : INT Return value and data type
Jomy 3| [ vAR INPUT B
F_Mrwmem . - .
: i = — Statement area of FUN input
= 5| |_END VAR
s | [
e 7 —>» Statement area of FUN local
: END VAR
100 % | &R
H -
%) Function . 1
Retemtypes  |INT i E (CTT e .
| |
Implementation lsnguage: 1 Code Area I
Struchured Text {5T) | 1
Sesl o mmm e g 100 % | (R
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.

For questions or comments, feel free to email 400@hcfa.cn
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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
FUONCTION F Minmum : INT
VAR INPUT
Inputl:INT;
Inputl:INT;
Input3:INT;
END_VAR
= 7 WAR

R

w

o

iVar:INT;
END VAR

]

1

100%'@

-

IF Inputl<Input2 OR Inputl=Input2 THEN
iVar:=Inputl;

ELSE
iVar:=Input2;

END_IF

= 7 IF Input3<iVar OR Input3=iVar THEN
iVar:=Input3;

END IF

10 F Minmum:=iVar;

R

o

wom

Calling FUN in program:

'/ T0 compare the three inpunt and output the minmuom

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

PROGEAM FLC sample

= 2 VAR
3 A/Function
4 Inputl:INT;
5 Input2:INT;
& Input3:INT;

MinInput:INT;

| ToolBox - B X
= General
[ Metwark

Q== ]

Box with ENJENO

Assignment
-+ Jump
<4rEr Return
& Input

“IC Branch

: (2)
P[]

Inputl —Inputl MinInput

Input2 — Inputl

Input3d —{Inputd

T Execute
Boolean Operators
Math operators
Other Operators
Function blocks

¥ OF W W

Input Assistant

Text search  Categories

Function blodks - Name Origin
- Qs
Keywards LE[F_Mm | o
Conversion Operators =] Login
2] PLC_PRG
|£] pou
4] POU_1
] POUL
+ {} cmpapp
+ () CmpEventMgr

For questions or comments, feel free to email 400@hcfa.cn
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Online operation result of FUN:
Pic 0-29

: ]:E] F_Minmum __if‘] PLC_sample N-

Expression Type Value
# Inputl INT 8
& Input2 INT 3
# Input3 INT 12
# Minlnput INT 3

——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

Aoy % F_Minmum PLc_PRG [E] FB_Maximum X -
I F e a——— 1 FUNCTION BLOCK Function block name "
2| VRR_INPUT
o 3 Input interface declaration area for function bloéK
|E_wmum 4 END VAR
Tipe = [ VAR _OUTPUT
) Progeam € — Output interface declaration area of the function block
#! Function Block 7
[Cextends: a VAR
;::m [ abtene - —» Local variable declaration area for function block
10| END VAR
Access spacifier: . 11 Iml@l v
Method mmplemestatar language: 1 —
Function feck Diagram (1)
Retuns tyoe; { ___________ \I
Implementation language: : Code Area !
[smucared vt 1 v ‘e e )
B [100% [
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

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

[Z] FB_PT1Filter X
FUNCTION BLOCK FB_PTlFilter
Bz  VAR_INPUT
3 rInput:REAL:=0.0;
rK:REAL:= 3
2 tI:TIME; Times ¢
= tPLCCycletime : TIME:
7 END VAR
=] VAR OUTPUT
5 rOutput :REAL:=0.0; Output Data
1 END VAR
H il VAR
12 _rT:RBAL;
_rPrefutput :REAL; The data 15 outpot for the previons cycle

= IF _rT=0.0 THEN
3 rOutput:=rinput; Output date initiali;
s| END IF
5 _rT:=(TIME TO REAL(tT)+TIME TO BREAL(tPLCCyclectime))/TIME TO REAL(tPLCCycletime);
=] s IF ABS (rOutput-rInput)<lE-& THEN

rOutput:=rinput:
8 E ELSIF _rT>0.0 THEN
routput:={rk/_rT) *rInpuc+(1.0-(1.0/_rT) ) *_rPreCutput;

B 10 ELSE

1 rOutput:=rinput’
END _IF
_rPrelutput:=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 i S e
- ion Block = General
e o e 'F Netwark
10 FB PtlFilter 0:FB FT1Filter; _
. _ _ 5
11 rEp:REAL:=1; o ;
o fF Box with ENJENO
12 tIn: TIME:=T#1000M5;
- o ) . e = Assignment
-w tPLCCycletime i TIME :=T#4M5; Sy e
14 riutput :REAL; e it Return
5 v ] Input
3 FB PtlFilter 0 [... | T Branch
FB PT1Filter W Execte
fPeakValue rinput routput routpu + Boolean Operators
THD rK + Math operators
+To T + Other Operators
+ Function blocks
TELCCYClet |hput Assistant + pous
Textsearch Categories

Instances o 4 MName
4
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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_Peak X L -
1 FUNCTION BLOCK FB Peak 5 //Function Block
2 VAR_INFUT 10 FB_PtlFilter_0:FB_PT1Filter;
2 END VAR 11 rEp:REAL:=1;
= 4 VAR OUTPUT 12 tTn:TIME:=T#1000M5;
[ fPeak:REAL; 13 tPLCCycletime :TIME :=T#4M5;
€ END VAR 14 rOutput :REAL;
= 7 wem e
2 cnential:REAL: 1€ FB_Peak 0: FB_Peak; //creat peak
- fExp 17 fPeakValue: REAL;
3 fvalue:real; L oo
10 n:INT:=1; \
2 FE_Peak 0
11 END VAR =~
. A \ FB Peak
— fPeak —— fPeakValue
= 1 FOR n:=1 TO 10 DO
= ] IF fwvalue<1000 THEN
3 fExponential :=EXP(({0.0023*fvalus]); 3
4 fvalue:=fvalues+l; FB_PTiFilter
= 5 ELSE fPeakValue —|rInput rOutput rOutput
€ fvalue:=-9000; rKp —=H
7 END IF LT — =l
:| EwD FOR tPLCCycletime —|tPLCCycletime
5 fPeak:=fExponential-5;

Pic 0-35

[8] PLC_sample1 x 5] 7B Peak

! @ F_Minmum

Device Apphcation PLT_sample1

Expression Type Value Prepared value Address Comment
+ & FB_PTiFilter O FB_PT Filter Function Block
® o REAL 1
& tTh TIME T=ls
# tPLCCydetime TIME Té#d4ms
# rOutput REAL -4,1819253
@ freakvalue REAL 0.262467861
+ @ FB_Peak 0 FB_Peak oeat peak
—w
1 FB_FT1Filter 0
FB PTiFilter
fPeakValue 0262 y—rInput routput [—— rOutput
p[_ 1 K
tIn[__®ts  eT
tPLCCycletime [ Tedms  —tPLCCyclecime

e FB Pesk O
FB Peak
fPeal |-

rOutput output waveform:
Pic 0-36

- fPeakValue

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

28


mailto:400@hcfa.cn

Creation of Simple PLC Project

mm PLC_samplefPeakValue

J\\J\\J\_/\ AN A

s

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

229 |:]o Functon blocks =~ Name Tyee g,
222 222 0 = © Applicaon Aot
H ﬂ EN ENO Keywords "
2727 — 1229 Conversion Operators F
2272 — T z
i goi £ [} sM3_Basi
Box call with EN/ 3_Basic

4} smaonc

#{) 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_PTiFilter FE_Peak
1| PROGRAM PLC PRG
-z AR

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

[

1 M

END VAR
) : i;_;zzﬁif;{?_ m‘ In Structured Text,
5 PcrtA'C;é[;: S (); needs to be added after the program object

rlevel:=rLevel-0.5*%rLiquid Speed:
ELSIF rlevel«<l(0 THEN

PortBopen:=TRUE;

rlevel:=rLevel+0.5*%rLiquid Speed;

5| END IF

1

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 P
9: Create a new data unit type
Name:
Dewvices * 3 X puT]
= |3 L2 X Type:
= (@ Device (HCQ1-1300-D) (®) Structure
=210 pLC Loge — O s
g Extends:
Y e 1M Alarm configuration...
m ol ® Cut £ Application... () Enumeration
EEL #  Copy @8 Axis Group...
o R & Cam table.. N
& 9 ¥ Delete 6 CNC program... () Alias
Refactoring v |@ CNC settings... B
% LocalDevice _&‘ Propertiess, _I':‘ Diata Sources Manager... ] t:i Union
by 1 = IQ: DUT...
|24 Add Object IS External File..
L | . .
':I -ﬂd.d Fal _d" @ Global Variable List..
[0 EditObject ] Image Pool..
Edit Object With... B ebeiscn
€ Login @ Network Variable List (Receiver)...
. 2 Add 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

al; 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:

‘*g Create & new data unit type

Pic 0-41
oﬁl .1 - I AN CONMgUranon..
J
@ bUT 5TR & Cut G Application...
m w,”‘é 2 Copy ,5} Axis Group... Add DUT
B pcprg| B Paste @ Cam table...
- @ 7&@“1: ¥ Delete @& CNC program..
= g2 Main Refactoring » | &y CNC settings... 1
L & Data s Manager..
a "|E2, Properties... Ltz Sa Mareg Name:
LocalDevice ; |¢'.' DUT... | |U!nt|:r 0
fi .Genef:ii:l Add Object " |E  External Fle... -
G Add Folder.. @ Global Variable List... Type:
3" Edit Object ] Image Pool.. (®) Structure
[] Extends:
QI; Motor X (©) Enumeration
1 TYPE Motor :
2 STRUCT =
_ 2 () Alas
a Product_ID:DWORD; (=
5 Vendor : STRING (20) ; ) Union
€ Nominal Voltage:REAL;
7 Nominal Current:BEAL;
= Poles:INT:
cl Brake:BOOL;
10
11| END_STRUCT
12 END_TYFE
13
Extended structure Motor_hcfa:
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Add Cancei

Pic 0-42
Input Assistant
Add DuT *
Textsearch Categaries
0’ Create a new data unit type mwm T -A MName Type
= ouphca:'nn Anpdcaiion
Type:
i Srectare 5 ¢ Motor ®¢ Motor_hcfa % |[5] PLC_PRG
BExtends: (motor
F‘ | 1 TYPE Motor hcfa EXTENDS Motor :
() Enumeration -
S 2 STRUCT
3
0 . -
J':“L 4 Ingreas_Protection: STRING(20);
asetype:
5 Rated_Torque:REAL;
() Union -
c
7 END STRUCT
] END TYFE
| ]
i

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

[£] PLC_PRG x
| PROGRAM PLC_ERG

= 2 VAR
3 motor_l:Motor_hcfa;
4 END VAR
— — — -
1 motor 1.
vhoke ]

# 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

5] PLC_PRG x %2 Motor

Device Application.PLC_PRG

Expression Type Value
= & motor_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 TRUE
# Ingress_Protection STRING(20) P65’

1 motor 1.Product ID[ 2234  |:=2234;

2| ® motor_l.Vendor[ HCFA  |:="HCFA';

3| motor_l.Ingress Protection]  Pes  |:='IP65';
4| ® motor_l.Nominal Voltage 280  J:=240:

5|® motor_l.Nominal Current 05  |:=0.5;

€|® motor_l.Poles[ 4 J|:=4;

motor_1l. Brakﬁm:u IRUE ;[ 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

Gk

TYPH Traffic_Light : Enumeration name
= 4 {
s Iemﬂn member := 0 I\Enumeration definition
) UINT;
mp Tepe > datatype

® 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 4dd ooT X|
OD 1 - My AIETM CONMGUIETON... %
2 == m: ‘; ik G Applications. ¥ Create a new data unit type
k3 { - -
m Lbrary ™ FOPY ﬁ Axis Group... Name:
B ncpmo B Poste @& Camtable.. [weskday o
= Task Conl X Delete @& CNC program.. Type:
=@ Marl  Refactoring v | ONCsettings.. O s
,g] PEE = " W7 Data Sources Manager... !m
- Properties..
LocalDevice P !"'g DUT... | {#) Enumeration
Softotion Generd ) Add Olaeﬂa P15 ExemalFile.. A i testinsippan
D Add Felder.. @ Global Yariable List... O Alias
[ Edit Object l;_‘-l Image Pool.. Base type:
() Union
3 Weekday x S A/ |
1 ¢ 23 Weekday X = !
Z Member Value |5 |
! TYPE Weekday : [Sun ] Cancel |
=] _ { ) Mon - |
i Sun:= 0, Tue
? Mon, Wed
;uz, Thu Support for rendering enumeration
o >
28y ;:: variables in tabular form
Fri,
11 Sat
Lo )
END TYPE

Call enumeration of Weekday in program:
Pic 0-47

Weekday_l:Weekday?

"Wes l;wtest: )
IF weekday 1>
13 Weekday_l:=0;
ELSE
1 Weekday 1:=Weekday 1+1:
1g END_IF

m

Login and check running as below:
Pic 0-48

(*WNeekday l:=test: *)
IF weem;y_i[jr:pé THEN
Weekday 1[  sa  |:=0;
ELSE
Weekday 1 sat  |:=Weekday [ st 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.:

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

Pic 0-49

¢ DUT x

Alias name
1 |1'pr .- END_TYPE

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

Statement:
Pic 0-50
‘” 0 Applcat : | - [ AIETM COMMGUIETON...
”DU'l' & & Cut & Application..
b4 | -
m W"YM&E 3 Copy ,;;}; Axis Group...
] ncme B Paste @ Camtable..
- @ 76&(0!‘4. % Delete @ CNC program..
=@ Marl  Refactoring » [@ CNCsettings..
.E] Bl i " Data Sources Manager..
|t Properties..
LocalDevice EE |"'g DUT...
Seftvoten Gener 2. Add Obect g P18 Extemal Fle..
-" Add Folder... @ Global Variable List..
it Object ] Image Pool..
“¢ NetID x
1 TYFE HetID : STRING(lS); END TYFE

Add DUT

©2  Create a new data unit type

Name:

[neto 0

Type:
(") Structure

motor

(") Enumeration

(®) Alias

Basetype:  [STRING(15)

() Union

Cancel

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

enough to modify length of NetID:

Union

Pic 0-51

W0

P AT
fAAlias

IPLddr:NetlID;
END VAR

TN
SiAlias

IPAddr:="15%2.165.1.1";

Also called shared, it can store different types of variable in same memory unit, like INT variable,
BYTE variable and DWORD type. Shown as below:

Pic 0-52
16#000 16#001 16#002 16#003
INT
BYTE
DWORD
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Statement.:

Pic 0-53

g rcrre "¢ union1 x|
TYPE |Unionl |:

1
:|  owiom > Consortium Name
3

2| EwD UNION

5| END TYPE

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

Statement:
Pic 0-54
o Application 1 - My AIETM CONMQUIETton.., e ”
% o m & Gt & Application..
.ﬂ T m Q:_j Copy é} Aods Group... 2% Create a new data unit type
F H_E_PRG; B Paste @ Camtable.. =
= @ askconf X Delete @ CNC program.. [resT
=@Ml Refactoring » | ONCsettings.. ;::r"dm
& PEE === & Data Sources Manager.. - e
locaDevice | % our.. o
Softoton Gererd ). Add Object Q "9 exemal Fle.. g
Q Add Folder... @ Global Variable List... O Alias
[ Edit Object ] Image Pool.. Basetype:  [ONT

[E] PLC_PRG =

TEST x

2 (®) Unian
TXPE TEST :

1

z UNTION

=2

S varl:STRING (=) ¢

s wvar2:STRING (=) :

7 END_UNION

E END_TYFE

S Cance

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 /#Union @ varl STRING(E) ‘hefa'
11 Testl:TEST; & var2 STRING(S) ‘hefa™
12 END VAR # @& Testl TEST
13 //Union - Nnion
20 Testl.varl:="hcfa'; _ 1és£i.;arllI|:='?.':'—.':
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

PLCPRG |2 TEST /%2 union_Word X

1 TYPE Union_Word :

= 2 UHION
3 nWord: WORD;
4 nByte:ARRAY [0..1] OF BYTE;
5 END UNION

¢  END TYFE

Call Union_Word in program and compile as below:

For questions or comments, feel free to email 400@hcfa.cn 36


mailto:400@hcfa.cn

Creation of Simple PLC Project

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 1621234
= @ nByte ARRAY [0..1] OF BYTE
# nByte[0] BYTE 16=34
@ nByte[1] BYTE 1612
@ nByte_Low BYTE 16=12
¢ nByte_High BYTE 16234

Un_Word.nByte [0][18834 |:=nByte_High[ 16834 ];
2 Un_Word.nByte [1][36#2]: =nByte_Low| 16912 |; EETuRN]

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 - 0 % 5] Pcrre [g] PLc_PRGL X
= ) Lnsted2 = f 1]
= [ Devee e 1-13000)
=Bl PLC Logic
2 LocalDevice & Cut
2 SoftMotion General AxisP{ Bl Copy
B Paste M  Alarm configuration,..
¥ Delete € Application...
Refactoring v [#8 Ads Group..
[ Properties.. @ Camtable..
g @ CNC program...
|15 Add Object L &% ONC settings...
I';:I Add Folder.. B® Data Sources Manager...
(1" Edit Object 24 DUT.
Edit Object With... [E External File..
©f Login @ Global Variable List...
Delets application from device L1 Image Pecl..
=0 Interface..,
@ Network Variable List (Receiver)...
@ Network Variable List (Sender)...
T Persistent Variables...
| & POU.
< > | 'wateh t &] POU for implicit checks...
[ PoLs | & Devices | < [M,_ Recipe Manager..

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

% ﬂ Recipe Manager X
Storsge  General

q} Create a Recipe Manager
Storage Type: |I=adE] ~|

Name: File Path: | o
. | File Bxtension: ’-.txtredpe |

Add Recipe Manager

Separator
() Tab () Semicalon () Comma

O space ®:= Ol

Available Columns > | | selected Calumns
¥ Type o> | | W varisbe

"’ MName "’ Current Value
'l.' Comment <

M Minimal Value

'l’ Maximal Value =

Save as default Up ﬁom

e

In configuration interface, user can choose Store type as Textual or Binary,
Pic 0-62

Storage Type: |t |V

g
FilePath:

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

= £ Application [} Add Recipe Definition X
-| Library Manager *
[5] PLC_PRG (PRG)

P

Create a new Recipe Definition

H[Recpemanager [ -
= {4 Task Configuration c
= & ManTask = Fopy Name:
& pLc_prG 5 01 + @
= B LocalDevice x —
Iﬁ GenerallO (Generalld) Browse »
3 SoftMotion General Axis Pool £ Properties..
\:| Add Object v |3, Recipe Definition...
) Add Folder...
' 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

Devices » 3 X | Q Redpes X
Demo *|| Variable
1 Device (HCQ1-1300D)
= B pLc Logic
=) Application
m Library Manager
5] pLe_prG (PRG)
=, Reape Manages
3 Recpes
= __& Task Configuration
- & MairTask
&) pLc_prs

4

Type  Name  Comment Minimal Val.. Maximal Va.. Current Val.. recipel regpe2 E

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  Insert Variable
Add child
Add sibling

Cp Update structured variables

Add a new recipe

;’Q Remove recipe
g Load Recipe...
s

. . L . Save Reripe...
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) [=]
+{Eﬂ General Types
-ﬁ Interfaces
+.20 IpersistantRecpeListSupportsadd
-0 [RecipeDefinition2
ﬁ ReturnValues
E -- RedpeManCommands
[ CreateRecipe
CreateRecipeMoSave
DeleteRedpe

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 %
i 7 uecute commend Execute command
# OpenDialog

£ Change the language Configure commands:

#  Change shown visualization
# Execute command

#  Switch frame visualization
% Write 2 Variable

Navigate to URL (Webrvisu)
F Execute STCode z | ﬂgﬂ“""m
% Toggle a varizble - Delete recpe

£ e Save a recipe i a file

Print
it | o e |
Comm... 1stPa. 2ndP..

[ Ij_tmcel
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[Example 1] Create two recipes to produce bread of strawberry and orange

Needed variables:
Pic 0-68

5] PLC_PRG1 X |3, BREAD
1| PROGRAM PLC_PRGL

8 VAR

2gg:INT;

4 miik:REAL;

5 flour:REAL; Flour

€ butter:REAL; Buttex

7 sugar:REAL; /sugar

2 baking_time:TIME; /Baking time

S strawberry_jam:REAL; /Stravberry jam
1 orange_jam:REAL; /Orange Jjam

11 duration:TIME; //duration
iz productl:Product; The product name
1

Add new recipe definition:

4 END_VAR

Pic 0-69
Add Recipe Definition B |
q Craate a new Redpe Definition
MName:
im |
+ P, Recpe Manager 1| '
= ﬁ Task Cnnf\wrau" & Cut
= % MairTask Copy
&) pic_sar 1B Paste
@] pre_pa| KX Delete
&) PLC_sar Browse b
+ LocalDewi F
S [ Properties...
| Generallo (Generall
, SoftMotion General Axs |t:) Add Object b |2, Recipe Definition... |
=) Add Folder...
[T Edit Object
Devices ! Edit Object With... Cancel
Insert variable in recipe:
Add variable through inserted variable orEl in definition:
Pic 0-70
Recipes | Build Online Debug Tools Window Help
[ insent Varisble IR AL AR ° M|
J—_ r
4 Add sibli = - —
: " 2% product '\, BREAD X —
Up  Update structured variables i "
Changed recpe definition configuration will be transferred with the next downioad or online change E|
Add a new recipe @z
T ' Variable Type MName Comment Minimal Val.. Maximal Va.. Current Val.. e
) PLC_PRGLegg g 200 g
Lo. BCIPE
PLC_PRG 1.miik REAL
€ Racipe, PLC_PRGL flour 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
4 Insert Variable

Online  Debug

W Add sibling

Cp Update structured variables

[ Add a new recipe |

R New Recipe

Name: l|

Copy from existing: | <Create Empty>

Enter needed recipe value as below:

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 'O BREAD x  [5] PLC_PRG1

Variable Type Name  Comm.. Minim.. Maxim.. Curren.. Orang.. Starw..
PLC_PRG1l.egg INT Egg g 0 50 40
PLC_PRG1.miik REAL Miik g 0 200 250
PLC_PRG1.flour REAL Flour ] 0 338 42.5
PLC_PRG1.butter REAL Butter g 0 20 33.3
PLC_PRG Lsugar REAL Sugar g 0 25.5 20.8
PLC_PRG1.baking_time TIME Baking t... min T#0ms £15m t#15m
PLC_PRG1.strawberry_jam REAL Strawb... g ] 0 30.3
PLC_PRG1.ocrange_jam REAL Orange ... g 0 22.2 0
PLC_PRG1.duration TIME The pro... min T#0ms #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

| Recipes | Build ~ Online Debug

19 Insert Variable

Add child

¥ Add sibling

&

Update structured variables

Add a new recipe

L

Remove recipe

Load Recipe..

Save Recipe...

o~

-

Pic 0-74

EEPEPECEIX:

Recipes | Build

+
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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...

Upload recipes from device
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E' PLC_PRG1 ol: Product \:L BREAD X Q Recipes

Variable Type MName Comm.. Minim.. Maxim.. Curren.. Orang.. Starw.
PLC_PRG1.e00 INT Eao g 50 )
PLC_PRG1.mlik REAL Ml g 200 200 250
PLC_PRG1.flour REAL Flour a 38.8 38.8 2.5
PLC_PRG1.butter REAL Butter g 20 20 3.3
PLC_PRG1.sugar REAL Sugar g 25.5 25.5 2.8
PLC_PRG1.baking_time TIME Bakingt... min T#15ms  t215m t215m
PLC_PRG1.strawberry_jam REAL Strawb... g 0 0 30.3
PLC_PRG1.orange_jam REAL Orange ... g 22.2 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 Mo 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 Teols Window Help
D6 @0 o & B EX MWL R W[ TR, wN[EEcET o (MW

Project Settings b

=] FUN FuN) ® C
b oot g S—
@) ubrary develogment
& e setin <Al devices in project> ~
age Se
.{{'I Security S
.ﬁ SFC The project file itself is always part of the source download archive,
5 _5°‘c”"°h°“ 3 [] Use compact download
| Additional filas..
4 Statc Analysis Light
8 Users and Groups Ti
ming
&) visuakzaton () Implicitly at program download and online change
&) visualizavon Profile ) Implicitly at creating bo otproject
(_) Implicitly st creating bootproject, download and online change
() Prompt at program download and online change
{®) Only on demand
e
) Pous |5 Devices L —
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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

" Online Debug Tools Window Help
?  Login Alt+F8
@ Logout Ctrl+FB

Create boot application
Dewnload

Online Change

I Seource download to connected device

CODESYS

Multiple Download...
Reset warm

Reset cold

Reset origin
Simulation

Security

Operating Mode

o Downloading the source requires the project to be saved first.

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

=

After downloading, future user can upload source code from controller then:

Pic 0-78

View Project Bulld Onfine Debug

Cirl+N
Ctrl+0

i Close Praject

1| SsveProject
Save Project As..

Cirl+8

Source download..
& Prnt..
Print Preview...
[ Page Setup.
Recant Projects b

Exit Alt+F4

Select Device
Select the network path to the contralier:
= #yg Gateway-1 Device Name:  ~ Add gateway.,
F lHcqi-97e vaz2
A |Hogi-a73_v322 [0064] Add devee...
Device Address: Delete
(00&4
Soan retnar
Block driver:
iLoP Wink
Number of
channels:
L
(Serial number:
[BCEOFASSDF
(Target ID:
| [18c7 ooaz =
e

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

Pic 0-79
Extroct Praject Archive # CODESYS
Locations:
Extract i the sane foder where 1t
= Do you want to open the project which has been extracted from the
®) Extract into the following foider: project archive?
| D' 1 |Mockie descrinton fie W
T
Contents: |
Tiems  Comment — =
i en Davices: - 3 X |5] PLC_PRG x
* [¥] Dewrioad nformation fles = __1_1 Uintitied? - - PROGRAM PLC PRG
=] ] wvam
= [ Dewice 1-1300-0)
@ = tcq 3 Test:INT;
50 PLC Loge END_VAR
= O Application
.ﬂ Library Manager
[£] Lc_er6 (PRE) 1
= (@ Task Configuration
=-g8 MainTask
8] pLc_rRG
% LocalDevies
'3 SoftMotion General Ais Pool
con
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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 - 0% @ Trace x |
= Untited? * ] | Configuration
= Iﬂ Device (HCQ1-1300-0) Qe - S N e —d - o U 1 -~ Add variable
=2 pLc toge _ { [ =
= Apphcation
” Library Manager
8 Pic_prc (pro)
= (3 Task Configuration i
=% MainTask g e O O SR VRN (AU (OO S L ]
&) pc_prG
& Trace
% LocalDevice
3 Softation General s Pocl

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.

Detwiss > 3% 5] Pe_PRG x Add Trace X
= G Lnoved? - ! PROGHAM FLC_ERG
= G Deves poRI-1300.0) = e 9 s
= B i Loge e ﬁ Atoolte monitorvariables graphically.
= £ Apphcatior =
W o o
& e Copy Mame of the Trace:
= [ Taskco o M Alsr configurabons, |Trac:l
g pag 7 Delete | €@ Apphication...
&y Refactoring b Auds Group..
e —— Cam table..
'S locaDevice | = CNC program..
. Softvanon Gend <) Add Object 5 CNC settings...

=2 Add Folder..
1 Edit Object
Edit Object With..
& Login

Delete apglication from device

Data Sources Manager_..
DUT...

Esternal Fle..

Global Variable List..

Image Poot..

Interface...

MNetwork Variable List (Receiver)..
Network Variable Uist (Senderl..,
Persistent Variables...

POU..

POU for implicit checks...

<
Watch 1

Expression Applicy Recipe Manager...

EFEE<EE LOBES ABEE

Redundancy Configuration...
"% Symbol Configuration..

Messages - Totel O errorfz), Ow 1] Teoet List. Cancel
&

Precompile &' Trace..

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

Qg Trace x“' *

F ' | | | Configuration
10— i | ! } i | i | | Add'.-an'ablgl

T | L | T I T T T T 1 1 | T T T T L |

T T T
0 1s 2s s 4s Bs 65 s 8s Os 10s 115 1

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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Trace Record

= Trace

oS

Presentation (diagrams)
Time axis
= Diagram 1
¥ axis
=~ Shown variables

jo

Variable settings
T Variable: {'l
— Graph color: |_-_‘5""e
T Linetype: |/Li"'=
™ Point type: [ » Dot

Activate minimum warning

Critical lower limit:
I Ead

Warmning minimum color:

Activate maamum warning

Critical upper limit:

I Red

Warning madmum color:

add vanatfe
Relgte vanable

[ ]

ot

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 Canfiguration

Trace Record
=- Trace
-

Presentation (diagrams)

Y ods

= Shown variables
-

y mode
(@) Auto () Fied length () Fixed
Minlmum: °]
Maxmum: 10s
Length: 105
£ Grid: B Gray w
Distance: 1s
Subdivisions: 1
Font Preview
Reset Use as default

Reset display settings

Set tracking background in tree menu Diagram 1.

Pic 0-6
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« Trace Configuration x|
Trace Record m_j
= Trace i
= 1
0 i
Presentation (diagrams) 10+
Time axis , T bl
¥ axd r
d Backeolor: | Cwhite -
= Shown variables
- Backcolor on Selection: | Beige v
Reset Use as default
Add diagram R displ :
Relete diagram |I| e
®  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

Trace Record
=-  Trace
-

Record Settings
Enable Trigger

Trigger variable:

Trigger edge:

M

|

Posttrigger (samples) [51

Trigger Level:
Task:

Record condition:

[ ]

0

Presentation (diagrams) Fomment:
Time axis
= Diagram 1
Y axis
= Shown varizbles =
- Resolution: .l“’ -
Automatic restart (|
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Advanced Trace Settings X

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

} 100

Trace editor buffer size pervariable (samples):

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
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@@ Trace x

3

104

[~

Add Variable

B G ® Save Trace X
Mouse Zi i
| Mouse Zooming « .« « Q1 » Module descr... v O EE"Module description f
%) Reset view
: R -l =+ @
e THEEC) ~ =@ B =i
- AR (DY) -
SRS TR
; - THE (E) o -
¥ Network
Upload 28 v < >
Configuration B2(N): [ TraceData
Load Trace.
EFEEERUT): | Trace file (" trace)
Export symbolic trace config asacn ik B T
i sy li | Feyn
~ BT |Teat file (*.at)
tatick 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

Download Trace for collecting tracking curve will start immediately if trigger is not set.

=
o~

Start or Stop Trace

Reset trigger for reset after trigger event and restart.

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

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

For questions or comments, feel free to email 400@hcfa.cn 50



mailto:400@hcfa.cn

Creation of Simple PLC Project

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 - [} ®
Fle Edit View Project Visualizaion Build Online Debug Tools Window Help Y
Bl &8 v R X AYAYN T B - LA
Ha | W T A e b
Devices » @ % &) Visualization X
= (3 tevalkzaton_Samole &) =
= [ Dewvice (HCQ1-1300-0) Camman confrals
= 8 PLC Logic Alarmmanager | Measurement conlrofs
= £ Application Lamps/SwitchesBitmiaps
ernmmw Spocial controls |
% PLC_PRG (PRE) imagePool_sm3 o ImagePool_cne_sm3
5 ;ggcwxam ImagePooDialogs | SM3_Easc
= g ManT 1
5 SM3_CNC VisuDiglogs
&] Puc_Pra T o
SK3_Robetics_Visy Favorite
Visushization Managsr
J Visuslization
% LocalDevice
'3 SoftMotion General Axis Pool
€ 8] Visualization Tool...
Watch 1 * 0 X
Messages - Total 0 ermae(s), O waming(s), 0 message(s) ]
- |O 0 error(s) |‘.!." 0 warning(s) |ﬂ 0 message(s) | > W
Description Project Object Position
€ 3
S Devices DF-:\II-:
Lastbuild: @ 0 ™ 0  Precomple; e Project user: (nobody) 0

Visualization Manager for parameter configuration of visualization.
Visualization for editing needed interface.

ToolBox provides various graphic.

® O 0 6

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.praject? - CODESYS
Fle Edit View Project Bulld Online Debug Tools Window Help

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

et Variabl 1 =
dircicia: A visualization symbol library is a CODESYS library with

NwE & - R E X ANASNTYR R YT e » » ¥
SR | ] mcPho x 2 7ot
= ] Heuakurdon_ Samoe - i PROGRAM FLC_PRG
= i Devce (rega-1300-0) VAR
= 8 Puc Loge T Creates a visualization object
" an-!nm 1 =
0 ey e & O |
B mcpacprg & O ] Name:
= [ Task Confiry o Al figuration...
‘f’ o uh.' ®  Delete & s San lvsua«zanon
&5 MairTask O Application..
& Py Refactoring v ads 6
=1 e (& Auds Group - : .
% LocsDevkce L s & Camtable. Symbol libraries Active
* mmwwd‘r | A Object e o rowe & Visusymbols (System) O
D) Add Folder. i CNC settings..
= B Dats Sources Manager.-
§  Edit Object
e ) = %2 DuUT.
Edit Object With. 7
M) Esternsl Alew,
% Logn @ CGlobal Variable List..
Delete application from devics (£  Image Pool...
I =0 Irterface
-
-
T
&
1
A
o

Fellis graphics and graphic ects, visualization symbol
POUL for kiplel chacks.. library is assigned the library ded into the POUs library
|l Fecipe Manager... manager, The graphics and graphical objects are shown in the
| 1 Redundancy Configuration... toolbox when a visualization editor is the active aditor.
1= - %3 Symbol Configuration..
| Mesmsges - Total 0 everia). Duwarrmngly 1) Tet List
| @l Trace.
i Cestion & Trend recording manager...
| 23 Uit comvorsion,, - | Add || cancel
S Devices || P Liﬁj Visualication.. | I

Corresponding visualization library will be added to library manager for configuration automatically
after it's added to project.
Pic 0-2
+ o3 13 Transformat 3 Trarsformati 4.4.0

a8 Standard = Standard, 3.5.14.0 (System)

8] gysie uinputs = (not required
i Syshe suNativeControl = (notrequired

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.
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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
S HE & - b B X 400G I=) 3 | | o
RNeE O 88 B4 T&al-WhH &as NHEGE

Pic 0-2
® Align Left: Align to left for selected &% cut B Align Left
visualization elements W Copy @ Align Top
. : Align Right
® Align Top: Align to top for selected +w pejete 4 fgn 8
| | it Align Bottom
visualization elements : ; \
——— &  Align Vertical Center
® Align Right: Align to right for selected (& Create Global Text List a}  Align Horizontal Center
visualization elements Gncies ! lale Make horizortal spacing equa
[ Alignment 'l ol 2 :
®  Align Bottom: Align to bottom for selected % o &5 Increase horizontal spacing
] (=] « ‘
visualization elements 5 d uL_J % Decrease horizontal spacing
. . . . | @ Remove horizontal spacing
® Align Vertical center: Align to vertical Frame Selection ‘ ‘
¢ Verlical spacing egual
: ; : B Background ) z
center for selected visualization elements I &1 Increase vertical spacing
®  Align Horizontal center: Align in horizontal % Decrease vertical spacing
center for selected visualization elements ?  Remove vertical spacing
— .
Make horizontal spacing equal: in equal horizontal spacing o ok same indih
) . . ] g Make same heigth
Increase horizontal spacing: Increase horizontal spacing 1 ;
8% Make same size
Decrease horizontal spacing: Decrease horizontal spacing  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 I
A . —
& Cut
//\ By  Copy
1 X Delete
SN
Select All
vl
/ (@ Create Global Text List
( l Order » 1 T3  8ring to Front
N Alignment » |} Bring One to Front
Ty ¥ Sendto Back
[@& Send One to Back
& Background
% 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—B—n
&——m & m
/ O—B—an
Pic 0-4

€ Visusization Manager &) visualization x -
B Interface Editor (] Hotkeys Configuration T2 Elementist

Type X ¥ Width  Height id Name Access rights
@ =08ipse 31 208 75 73 0 Genél...
@ #1600 %2 3 73 74 3 Gendl...
@ 26805 268 112 78 7 4 Genél...
M =3Rectangle 322 41 87 225 7 GenEl
[4 »

e \

\ 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

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
+ Absolstemovement Click to enter the input assistant area
+ Relative movement
= Text variables
Text variable
Tooltip variable
+ Colorvariables

+ Statevariables
+ 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|
|| PROGRAM PLC_PRG
85 2 VAR

w

ActualTemperature:real;

4 END VAR
Choose rectangle from Basic in tool box.
Pic 0-5
: Ai‘ | | E
; Common controls
Alarm manager
Lamps/Switches/Bitmaps

Special controls v Date/ime controls
ImagePool_sm3 | ImagePool_cnc_sm3

; : Imaneb ialnos QM3 Racic

® &

Rectangle Round rectangle Ellipse

e

Line Polygon Polyline

N\ 4

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

)

Pic 0-6
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+ Text properties
+ Absolute movement
+ Relative movement
= Text variables

Textvarable | ]

Tooltip variable

B-8-8
mom
B-8-a

& Name Type Address
= 1}|Appricaﬁon | ot
=-[5] rLc_PrG -

| # ActualTemperature REAL |

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
& _ E + Text properties

2f deg

B
i Temperatui® 4
8

+ Absolute movement

+ Relative movement
- Text variables

Text variable 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...
OrnMouseEnter  Configure...
OnMouseleave Configure...
OnMouseMove  Configure...
OnMouseUp Configure...

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

F  Close Dialog
# Open Dialog
# Change the language

“ Execute command
Switch frame visualization

*p Write a Variable
¥ Execute ST-Code
*p Toggle a variable
F Fila transfar

F  Change shown visualization

*p Write a Variable

Input type: A

efault ~ | e

Choose variabie to edit

e (®) Use text output variable
() Use anothervariable

= Initial display format: |:|

Min: |

- (5 ) =

Dialog Title: |

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

cone

@ 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

Clear

ESC

K

Lol Lol el oLl o] [ ]em]
o[l Lo o[- To] [ Jou]
Ll Lol elw o[« [ Jo[s] ] =
BEH OO e
e [ [

@ 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 A
[ it | ¥ sartoy - &) sortarcer - (7] achances
T Show all categories .Ie A
Standard

Semple

PRGActualTemperature
Anmation

Colors

Texts

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 x

ﬁ Creates 3 visualization object

Name:
|‘rra ffic_Siganl|
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Create graphic of traffic lights with Rectangle, Rounded Rectangle and Oval

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

PLC_PRG X 8] Visualizaton ] Traffic_Siganl
PROGRAM FLC FRG
VAR

Traffic Red:BOOL;

Traffic Yellow:BOOL;

Traffic Green:BOOL;

END VAR

(TN % R

[

[

Pic 0-12

QOO

Select all control and right click, select Group for easier movement and size adjustment.

Pic 0-14

Cut
Copy

Haste

Delete

& =<

¥

Select All

Create Global Text List
Order

Alignment

Group
& Ungroup
Frame Selectior
Background

Viultiply 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
Display the color when the current

color variable is "false", it can be a fixed color
value or set by the value of the given variable

in the program

1AL IUPEI LSS
Absolute movement
+ Relative movement
+ Text variables
+ Dynamic texts
+ Fontvariables
= Colorvariables

Color variable,
variable mapping

Togdle color

PLC_PRG.Tratfic_Yzllow j

Display the color when the current

= Normal state

Frame color
Fill calor

= Alarmstate

color variable is "true", it can be a fixed color

value or set by the value of the given variable
in the program <

Frame color
Fill color
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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 = CD!Of?aﬁibiE
1 PROGRAM FLC_FRG |
= 2| vam Toggle color PLC_PRG.Traffic_Yellow -y
3 ActualTemperature :REAL; e
8 Traffic_Red:BOOL; = Normal state
5 Traffic Yellow:BOOL;
€ Traffic Green:BOOL: Frame color PLC_PRG.Black
et : /\,\ Fil color  PLC_PRG,White
. = Green: DWORD: - Alarmstate
10 Black:DWORD:
11 White :DWOED: 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 :l Baseelementfillcolor

= Alarmstate
* Frame color [ Green

+ Filcolor [ 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:=F
= 7 IF tonl.Q THEN

Index:=2;
END _IF

[

i)

W

11 Traffic Yellow:

12 Traffic Red:=F

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

15 Index:=3;

1€ END IF

12 Traffic Red:=FALSE;
15 Traffic Yellow:=FALSE;
20 Traffic Green:=TRUE;
-zl 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

4.4.2 Common Control Tools

. Jole)

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

Label

r

Tab control

T
|

Slider

Progress bar

Label

Combo box
integer

Button

Text field

a

SpinCantrol

{

‘Checkbox

Combo box arr

]

Group box

4 — |

Scrollbar

§ i
.
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

1 HCFASample interface
o

a
o
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Property Value
Element name GenEleminst_25
Type of element Label
TextID 144
= Texts
Text HCFA Sample interface
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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

-_;ﬂ General_Control X
PROCRAM General Control
B VAR
ilwmp :BYTE;
END VAR

B Create Combo Box Integer

Find ToolBox in window and Common control, add

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

Pesition

&

Variable General_Control.iAmp

Text list
Image pool
Settings of the list
@ |
o + Teds

||
ao.
+

= 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 :

For questions or comments, feel free to email 400@hcfa.cn 65


mailto:400@hcfa.cn

Visualization Interface Edit

Pic 0-25
iFactor:BYTE;
arrFactor: ARRAY([O..Z2
"VM', '"Fiat', 4("150"), "100 H

END VAR

In ToolBox, find Common controls, add Combo box array

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 O
Transparsnt color Il G
Text signment 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
2 -
BMW 150 blau
BMW 150 ~ biau
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 h Tap Control to edit window of visualization and dialogue of Frame Configuration will pop

up, orin 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 Conﬂgure..i
= Position

X 671
i Willbe & Frame ' Y -

Width 250

Height 150
o o a = Switch frame variable

& Frame Configuration ps

r’:] By visualization name @ By type or instance @ Add | < Delets 4+ Move Up ¥ Move Down :
l?iiteri:wg By full or partial name of visualizations ‘ b4 Visualization Switch index

=[] Visualization_Sample A &) Traffic_Siganl 0
Bl 1) | |
= {} sM3_Besic
= ) sM3_Basic
= Visualization
= I Generated

& VISU_NEW_MC_AbortTrigger
& VISU_NEW_MC_AccelerationProfile
& VISU_NEW_MC_Camin
& VISU_NEW_MC_CamOut
& VISU_NEW _MC_CamTableSelect

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

Pic 0-29
= References Cunﬂgura..i
= 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 and scrollable

= Traffir Siaanl

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

visud |visu2 visu visuz2

Temperature:0.00 deg

00O

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

OnMouseClick in Inputconfiguration, which means triggﬁgF 1s single click on the control.
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Pic 0-33

= Inputconfiguration

OnDialogClosed Configure. ..

[ onMouseciick Configure. ..
OnMouseDown Configure...
OnMouseEnter Configure. ..
OnMouseLeave Configure...
OnMouseMove Configure...
OnMouseUp 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

| B Close Disiag
# Open nislog
# Change the language
# Change shown weuakzation
£ Execute command
R Switch frame visualization
1 \Write a Variable

“# Togge a variable
# Fie transfer

o,

General_Control.iFactor:=2

[ 100% [@
| Cancel

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 | linear, Black, White
+ Bitmap info
= Texts
Text reverse

' forward | Tooltip
+ Text properties

=]
reveyse

-]

+ Absolute movement
+ Relative movement
+ Text variables

4 Muiasmis bauks

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

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

UInimouseown Lonngure, .
OnMouseEnter Configure...
OnMouseleave Configure...
OnMouseMove Configure...
forward OnMouseUp Configure. ..
= |Toggle
:' ; v;se . ®./ Variable PLC_PRG.bjogbw
a '\ ‘m Toggle onup if captured O
=| Tap
Varizble
@ Tap FALSE |
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
o ]

%ON ard and reverse Motor forward and reverse
Unlike other controls, ' forward

o o ’

GroupBo?( canonly
be moved through the
. . reverse
move icon in the upper-left corner
o B B

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 f
Element name GarSeminst_41
Type of element Scrallbar
o » | o = G al_C ol.Scrolival
| ¥ \.due Bfaral ontrol.5cn ue
md |l o m D
o ! (= B Minimum value L
Maximum value 100
Page size
Move to dick ™

Online display as below. Mapped variable value will change with the scroll bar position :
Pic 0-39

Expression Type Value
# ScrollValue LREAL 42.64705657958...

Slider
Alike scroll bar, drag the slider to change mapped variable value. Find Common Control in ToolBox,
select and add :'- to visual edit window.
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 O
Scale start 0

o i o Scale end 100

a i § B . Main scale 10

2] " a
Sub scale 5
Scale format (C-Syntax) L
Scale proportion 0

Online display as below. Mapped variable value changes with slider position. :
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Pic 0-42
: : Expression Type Value
4 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
E General_Control X E General_Control
1 FROGEAM Gene s ontrol
_ A var
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 1

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

limitation.

Pic 0-45

= Inputconfiguration
OnDialogClosed Configure...
OnMouseDown Configure..,
OnMoussleave Configure...
OnMouseMove Configure...
OnMaous=Uip Configure...

Input Configuraticn s i

F Close Disiog 4 Write a Varisble
# Open Dislng
2 Change the language

F  change shown visuaization
F  Execute command Choose variable to edit

ﬁmﬂm (®) Use text output variable
Wirite: & Variable () Use anothervariable
P Execute STCode = |e

* Toggle a varizbie

F Fie transfer = Initial display farmat: |
Min: o S
Ol -
Dialog Title: |

[] Passwardfizld
Posibon to open input dalog:
(@) Use global setting (fi
O centered v

o] e
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Online running as below:
Pic 0-46

o
Min: 0 Max: 100
1 =
20 —
-
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
| = Sttevariables

Deactivate inputs General_Contro L.bInvisbie
| = Inputconfiguration

OnDialogClosed Configure..,
OnMous=Chick Configure. ..
OnMouseDown Configure...
OnMouseEnter Configure. ..
OnMousaleave Configure...
OnMouseMove Configure, ..
OnMouselip 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

-
tonl (IN:=NOT tonl.Q ,PT:=T#15 ,):
IF nProcessValue<i(0 AND tonl.Q THEN
nProcessValue:=nProcessValue+l;
ELSIF nProcessValue=100 AND tenl.Q THEN
nProcessValue:=0;
END IF
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Find General Control in tool box, add T“- process bar control to visual edit window, then complete

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

Pic 0-48
CIEEIL T ST s
Type of element Progress bar
Variable General_Control.nProcessValue
:: 0o D; : Minimurm value 0
= B =l Maximum 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

Coaac —

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

Pic 0-50
Expression Type Value
Enuuumuun @ 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 n Create needed variable in program to provide

checkbox options.
Pic 0-51

General_Control X ci'l Visualization
PROGRAM General Control
VAR

3 bSelectl:BOOL;

4 bSelect2:BOOL;

S bSelect3:BOOL;

€ END VAR

i)

m
4

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
| [N o (=] TextID 43
a Select A =] + Position
" o o
—_— Variable General_Control.bSelectl
SelectB 7
T— Frame size From style
Select C = =
r— Text Select A
Tooltip

Online running as below:
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Pic 0-53
7] saicat Expression Type Value

: # bSelectl BOOL

See # bSelect2 BOOL

# bSelect3 BOOL

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 ;,D radio button.
Pic 0-54

o o o

Radiobution

Radiobution
a L] |
a a -]

Add example variable in program window:

Pic 0-55
_ii] General_Control X QJ Visualization
PROGRAM General Control
l 3 nSelect:INT;
4| END Vay

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
T 0 [Genera1_contro1nselect
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 ssttings
- oot Q=]
= Areas
= [0 Delete |
Text BWM |6
Tooltip

Line spacing in pixels 0
= 1 Z Delete |
Text Audi
Tooltip
Linespadng inpixels 0

= Z Delete '

Text Mercedes
Tooltip
Line spadng npixels 0

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

Pic 0-57

S B Expression Type Value
i $ nSelect INT 1
_/ Mercedes

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

Common controls Alarm manager

Lamps/Swilches/Bitmaps

Special controls Datefima controls I ImagePool sm3

-
ImagePool_cric_sm3 | ImagePoollialogs | Cument project
A ——

SM3 Basic | SM3 C cuDialogs | SM3 Robotics Vist

Favonie

ia (®

alarmtacle  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
Devices v 3 X & visualization 1 x e .
= 3 Visualzation_Sample =
; 3 DR T lﬁ Creates an alarm configuration
= 2l Pcioge
9 ton [y i
ﬂluavva :
B Copy
5] General g )
B rorre
- Delete .
ki ’E Alarm configuration.
= (& Tesk Conf Refactoring b [ Appleaton..
b G f@ Properties. @ Ads Group..
|n
&6 |} Add Object R ]G§ Cam table...
& : ) Add Folder.. @& ONCprogram.
8 veusizato (i Edit Object g CNC settings.
&) progresshd Edit Object With.. Data Sources Manager...
% DUT..
&) Trafic & . P4 ‘
@J_‘] ; ;;agq i 4 External File.,
il sl : cancel
.. ..| Deleteapplication from device | g Global Variable List. anc

Alarm content and trigger should be set in Alarm Configuration

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

Pic 0-60

= ) Application
= [ Alsrm Configuration
B Aarmclass

A Error B

D o g

A Warning

& NarmGroup

Cut
Copy

Delete

Properties...

@ AlarmStorage
(‘__J AlarmGroup |

Add Object » '; £ Alarm class..

m Library Manager
|2] Genera1_Controt
|E] PLC_PRG (PRG)

Add Folder...
Edit Object
Edit Object With... l

@ Alarm group...
] Text List..

Name:

Add Alarm class

@ Creates an alarm class

. Single right click, find Add Object,

Pas Add Alarm group

@\ Creates an alarm group

Name:

o

Cancel
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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
4N AlarmClass N\ AlarmGroup N error % |\ Info # warning v
O R
Acknowledgement method: @
[] Archiving

[] acknowledge saparately

rommeaee |-(2)

Action activate deactivate confirm Details Deactivati

Details

Display options for alarm table falarm banner I”@

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 ;L_:L(
REP: Remove the problem and not alarm
ACK_REP: Not alarm after acknowledge and repair :gﬁ-g 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 -
‘,‘) 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
B MarmGroup x v

Archiving: | (none)

Textlist: ::-_"I;ﬂlarrrGraup v Archiving: .%[n:ne} «| Deactivation: o —

ID Observation type Details Deactivation Delfy

Observation type

24 Digital

Detals

+ Upper limit
= Lower limit
* Outside range
4= Inside range
? Change

& Event

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

Devices > 3 x @ AlarmGroup N AlarmStorage x
= 3 Visuabzation_Sample 1A
Subdirectory: [l
=i Device HCQ1-1300-D)
= ,’5']1] PLC Logic Limit
= 1} Application (@ No Limit
= [ Alarm Configuration (O Maximum number of records |0 =

B womcloss (O) Maximum storage size 0 -
@ Error
@ Info
A Warning
@ AlarmGroup

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.
Enter express on left for lower limit and upper limit on right. Monitored express displays
in un-editable area.

Inside
range

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

range 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
. - T - =]
I I Timestamp  * . Message
i
1
[ (] -]
= -] -]

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
L
= Col Time stamp v
olumn
= [0 % Delete Bitmag
Column header [amp :
Use text alignment in title 0 Time stamp ?CUV?
Width 120 Time stamp inactive
Time stamp admowledge
Type of data Time stamp
Text i Centered Value
t t
El‘f lgru:nen enter Me;sage
Colorsettings Priority
Activate color settings Class
+ Cell fill color State
- Latch variable 1
£ [ X Deletz| 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

Acknowledge selected

Acknowledge all visible

History

Freeze scrolling position

Count alarms

Count visible rows

Current saroll index

Current sort column

Variable for the sortina 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] pLC_PRG X
L PROGRAM FLC_PRG
VAR
rTemperature :REAL?

bConfirm:BOOL:
END_VAR

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

a new one
Pic 0-71
Add Alarm configuration X
ﬁ Creates an alarm configuration
Devices » & X [5] PLCPRG X Mk
= [ Untded? | 1 PROGRAN PLC_PRG [arm Configuratar]
= Devce HCQI-1300D) B i . e
2 rlen P
= }l] pLc Loge p B | A Alarm configuration... |
7 Application % Cat £ Application..
M Lorary Manag .;h oo @} Axis Group...
= Y
8] pec_PRG PRy @& Cam table..
-3 ::'CM‘W ] ook @ CNC program...
- MakiTsak &5 ONC settings...
8 ncd Refactoring " |B® Data Sources Manager..
2 LocalDevice Lf‘é; Properties.. ,;: DUT...
2 SoftMotion . g
i | Add Object ) | 8 External File...
=) Add Folder... @ Global Variabie List..
T Edit Object ] Image Pool..
Edit Object With. =0 Interface.. o
& Login @ Network Variable List (Receiver)...
- - @ Network Variable List (Sender]).. Add Cancel
Delets application from device Y Persistent Variables...

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 Y
& Creates an alarm group

N

= £ Applicats
Oﬂﬁhcl_m.

4 Cut
%:: B Copy
AWamng - ;):Ie;
ﬂwtmu =

m Library Manager B2 Properties..
2] Aic_2R6 pRG) OL” Add Object & Hom dess..
Q

= @8 Task Confuraton Add Folder.. e@ Namgroup.. |
= & NarmManagerTask 5 Edit Object "3 Test List. [
; |
Rt T Se— O= - |

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

B rces Q) AarmGroup x |

Textlist: |_:] AlarmGroup v | Archiving: |® (none) v
D Observation type  Details Deactivation Class Message
o = upperimic PLC_PRG.rTempearature >= 50 N error High tamparaturs
l,. Lower limit FLC_PRG.rTemperature <= 10 & 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
- comes [ Geseren |
= Column

= [0 K Delete|

Column header IError time alarm I

Use text alignm. .. O
Width 116
Type of data |‘I’rme stamp ~ |
Text alignment Left
+ Colorsettings
= 1] Delete
Column header Error message alarm
Use text algnm. .. O
Width 153

Type of data Message
Text alignment Centered
+ Colorsettings

= [ Z De!ete|

Column header Error Message State alarm

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

Text alignment Centerad
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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
Admnowledge s. ..
Adnowledge al... | PLC_FRG.bConfirm
History
Freeze scroling...
Count alarms
Count visible ro...
Current scrol i..,

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
-] B
Er_'\'-r lirr:'?' algrntf _Eﬁc_r I_1_'§_EEJ’,:E_&|EI:TI_ ) Er_;:l.' I'.1es_sa._;§ E_\L',‘:e__ia.'rn
! o
1 .}
0 (B Copy & Alarm table wizard — O %
& ! ¥ Delete Type of slemant(s) to insert: v
* |
ACKselected | | ACK all visitle feg Seead T Varabls
y - |
Browse ! B habnoledes siluated bhokSel
.] Create Global Text List [ Acknowledge all visible PLC_FRG. BComfirn
Order ) [ History BHistory
Aignment - [l Fresze scrolling position bPraszaScrlPos
AROUE
Frame Seiechion o P
& Background
|& 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 alarmv | Erfor message alarm | Erfor Message State alarm
1
3
4
ACK selected ACK all visible | |  History Freeze Scrl Pos|

Check online running result:
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Pic 0-78

Temperalure

91.00

Error ime alam >
09.05.2019 13:20:25

| ACKselected | |ACKallvisible | | Hisioy | |Freeze Scil Fos|

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

| visuaizaton Tookox -3 ox
-
Common controls Alarm manager
A

i Lamps/Swilches/Bitmaps

+>
Special controls Date/time controls

ImagePool_sm3 l ImagePool_ecnc_sm3
ImagePoolDialogs | SM3_Basic | SM3_CNC
VisuDialogs i SM3_Robotics_Visu Favorite

Bar display Meter 90° Meter 180° Meter
IIlI
y | —
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

|IJI|JII|IIE-IJ|IJI|JII| T

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

: FLC_FRG Property Value
= 2 VAR
3 iBarValue: INDf ent name GenElemInst_1
FoommoeR Typeof SRmegt  _ 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

{ |—_v—-r—r—r——p-—-r-«;-"-=f=-c3-1-l:. s s
’ :'.". A *:‘.. 5 ["f""’ 3 .‘._ = ; : '.'T-' o

8

400 0.0

@ 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,

—_—

‘Meter 90° Meter 180° Meter

select any of them and add to visual interface.

Pic 0-83

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 PLC_PRG Vake

= 2 VAR GenElemInst_2
2 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 rontcolor meter

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

scale", etc.
Pic 0-86
= Scale
' Sub scale positon Outside

Scale type Lines
Scale start 0
Scale end 100
Main scale 20
Sub scale 5
Scale line width 1
Scale color [ ] scalecolor meter
Scalein 30 ¥

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

Bo0.0 . 100
80.0 80.0
G60.0 60.0

® 00 ° 500"
200 20.0
00 0.0

-] o =]

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

Histagram

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
= : VAR ) - ) / Elemen GerElemInst_4
3 arrHistogram:ARRAY[0..10] OF INT; Type of element Hiatogran
4 END VAR
_ Data array —l PLC_PRG.arrHistogram I

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 M

Start index 0

End index o 4
Display type 0 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 B 0. 2550
= Alarm color
Alarm value 60
Alarm condition  More
Alarm color B .00
Use color areas M

+  Color areas 278 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 PROGREM PLC_FRG Property Value
= 2 VAR Elem GenElemInst_5
3 rResistor:REAL; Type of element j
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

For questions or comments, feel free to email 400@hcfa.cn 88


mailto:400@hcfa.cn

Creation of Simple PLC Project

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
Unit
Font
Scale format (C-Syntax)
Max. text width of labels
Text height of labels

Font color

Inside

Times New Roman; 9

%. 1f

34

15

Il Fontcolorpotentiometer

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 M

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
Color [] 255,255,255
= Amrow start 220
Variable PLC_PRG.Start
= Arrow end -40
Variable PLC_PRG.iEnd

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

@ rResistor
& iStart
@ iEnd
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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

 Vimualization TooBox v 8 x|
B o@®

Basic Common conftrols Alarm manager

A

Measurement confrols T Lamps/Switches/Bitmaps

Special controls Dateftime controls ImagePool_sm3

ImagePool_cnc_sm3 i ImagePoolDialogs I SM3_Basic
v A A v
SM3 CNC | VisuDialogs | SM3 Robotics Visu | Favonte

o)

Image switcher Lamp Dip switch Power switch Push switch

—

(%)

~
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 179
¥ 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 _Vmaﬁzaﬁonstﬁe.Elm4T\H[
Image pushed
Transparent [:l
Transparentcolor [l Black
Isotropic type Isotropic
Horizontal alignm... Left

Vertical alignment  Top
Element behavior Image toggler

Check online running, single click image switch can switch status of related variables:

Pic 0-101
Expression Type Value ﬁ
@ bSwitch BOOL v 4
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Expression Type Value ﬁ

$ bSwitch BOOL FALSE

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 232
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 Yellow v

Color of the image, used f

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

% blLamp BOOL

4 bLamp BOCL FALSE

®0

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.

For questions or comments, feel free to email 400@hcfa.cn 91


mailto:400@hcfa.cn

Visualization Interface Edit

Pic 0-106
= Background
Imags Gray v
Yellow
Color of the image, usad foRed
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 Toolox -7 x
ERRERR

Basic v Common controls | Alarm manage! ’e Measurement controls
LampsiSwitchesBitmaps | Special controls | Datehime controls
lmar;e!’onl;fp? lmaqurfmlfn’cisT:!AIWEQEP}?ID?@?: SM3;EE:|51§

Vlsrurﬂlaloigir (i él.B Robolics Visu | Favorlle

T Ay
Webbrowser  Waiting symbel Waiting symbol Text editor

cube flower
L d '\1
Cartesian XY Path3D ContrelPanel

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

_[E] pLc.PrG x | 8] spedaiControl
1| PrOGRAM PLC_PRG
g 2 wm
y:RBAL;
x:REAL;
END_VAR

n &

y:=SIN(x);
IF x<3¢0 THEN
X:=x+0.005;
ELSE
X:=0;
€ END_IF

m
)b

m

Find and add I'race to visual edit area from Special Control, tool box.
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Pic 0-110
& a 5 D
a
104 Tracs =nd Legend
o) '»3 &
Actived slement  Webbrowser  Waiting symbol
a cube
s 0 e s ’
Atz ;
- :._'rnf
- ]
4% r | S—
‘Waiting symbol Text editor Cartesian Xy
flower Chart
104 -
g 0 % s e 8 10 d ik
Path3D ContraiPanel

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

Pic 0-111
& Cut
By Copy
B2 Paste
X Delete
(@ Create Global Text List
Order r
Alignment »
e Group
s Ungroup
Frame Selection
Background
S Multiply visu element
@ Configure trace... |

Insert elements for controlling trace...

Add variable and set configuration in dialogue, and Trace point type, color of variable line type can
also be set.
Pic 0-112

+ Trace Configuration

- Varizhle Settrgs

SpedialControl_Tracel

= =]
Add trend variable Attached y axis: Default ¥ axis -

Select sample point types

Modify line color, type etcqm=¥=

Description: |:‘x='::ro|:.un of variable to display in tooltip

Curve typer | Lmne v I

Graph color: | e vl

Ling type: [ Line v

Line width: [—1 “|
[—solid -]

Paint type: [ none v |

Activate minimum waming  []

Critieal lewer lhmit: 0

Waming minimum calor: e

Activate madmum wasning [ |
Crntical upper limit: i}
Warning maximum.calor: el
Dynam appearance DpHons

Variablefor visibiling
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Single click first column in tree menu, including Trace task configuration, sampling trigger, etc.

Pic 0-113
< Trace Configuration =
I_ ~ | specialControl_Trace: I Rlecord s=ttings

- - Enable trigger |

== PLC_PAG.y

|Trigger variable: = [
Trigger edge:

15t tnpoer (samples) 0 200ms

Trigger lev
Task: @Ha.nuask v ||

Record condition:

Comment:

Resolution: L= |
|

Automatic restart L] |
|

D!splayserdngs... Copy from trace...

Add variable

"MainTask” #] “TrendRecordingTask” are provided as two sampling cycles and MainTask as

Advancad... |

@
main, while “TrendRecordingTask” will be generated automatically after Trace is added.
Pic 0-114
@ MainTask & MainTask
& pLc_PrG
@ TrendRecordingTask

@ VisuTrendStorageAccess, Globallnstanc

£ TrendRecordingTask

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

length.
Pic 0-115
Y Dispiay Setiings & Display Settings ®
xom ¥ .
Dsdcm::; X Y @08 i)
o -~ Desplary mace:
(@ autn () Feed length () Fixed e () P 71
2 o]
2 4
O 25 125) Hnd: | (120 128; 128 |
[]Desarmton: T -10+
TITrrry vy vy g e
= 0 ls 25 3s 45 55 65 Ts 85 940s
ance: g } J- Backgra.rd
Subd o Fram veuskraton styie -
[ Iwhite
Foat: | Timen 1o Bomas; 3yt Font: | Timmes 2w Bommae s
Reset Use o5 defauit
Add v mxis Add v miz
Jedete v 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 *

Measure in every n-th cyde: 11 ~| 100ms

Buffer size (samplas): | 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
& oot
B Copy
A Pasts {2 Trace wizard _ 0 %
® Delete _
{@ Create Global Text List Control variable Variable Type of element to insert i
Order b M Beset trigger bResetTrigger ﬁBnttm
Alignment b W Stert trace bStart HB“HM
4 M Step trace bStap OHButten
3 = Save trace to & file
Frame Selection M Save trace bStore OefBatton
& Background M File nane sStorefilensae 3] Rectangle
Aultiply vicu elemant = Load trace from & file v
Qﬁ Eurﬁquvem‘:e.. . —%
[& Insert elements for controlling trace...

Interface as below after ticking all plug-in units:

Pic 0-118
A
104
D_
-101
T T T T =
] Is 45 65 i 10s
’ 8

Resettrigger | Starttrace Stop trace |

Store trace ‘ %E ‘

Restore frace | ‘ %s ‘
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Check online running:

Pic 0-119
A
i f‘\\ /rﬁ\\
\ / \ /
\ / )
\ l,t \ r,-f
\ / \ /
\ / \ /
\ ] X |
4i i il
Jls 5|s Sls '.il‘-s !'_'Is "
Resel rigger : . Start trace . Stop trace :
Store frace ' [ ‘
Restors frace ‘ ‘

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 ) m

el elermerd

ActiveX Element to visual edit area. Find Control

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

Pic 0-120
Property Value
Element nams GenSleminst_1 ‘
Type of element ActiveX element
Contral //\ ‘
ActiveX Contrals, v Name Type Address

= J[Conmﬂs
4, Control.TaskSymbol.1
{4, CTREEVIEW.CTreeViewCtrl.
A Forms.CheckBox1
/4, Forms.ComboBox.1
A, Forms.CommandButtonl
A Forms.Frame.1
44 Forms.Image.1
4, Forms.Label.1
{4, Forms.ListBox.1
ixj Forms.MultiPage.1
-_4_4 Forms.OptionButton.1
A, 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
Methods

= Cydiccalls
= Method calls
Methods
= Conditional calls
= Method calls

274 Create new

21§ 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.

Pic 0-122
@) atvex Bl PceRs x| = Conditional calls
g | g e = Method calls 278 Create new I
bBlay:BOOL; = Methods
4 sPath:STRING:='C: \HCFA.mpd";
q R = [0] E Deletcl
Method
= Call condition
Variable PLC_PRG.bPlay
= Parameters
= Parameters 278 Create new
= 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.T

PLAY
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Check online running:

PLAY

For questions or comments, feel free to email 400@hcfa.cn 98


mailto:400@hcfa.cn

Creation of Simple PLC Project

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 @%@ on desktop.

Wi WP

5.2 Create New CODESYS Project

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
i CODESYS b= ] X
File“l Edit View Project Build Online Debug Tools Window Help k 4
|1 New Project... SRR E T AL L R 2tz = Z (o [WE|=
[& Open Project... Ctrl+0
| ! sjec
- SP14 Patch 1
Save c .
Project Archive v

Source upload...

Source download, =] Ne
= ~
s Print [ Open Project....
Brint Preview.. [@ openProject from PLC... .g

CODESYS
Recernt Projects . Recent Projects l1morimawon-about the securty
Exit i G Activex vulnerabiliies CVE-2021-44228
G5 Untitleds and CVE-2021-45046 in Log4j
& Spedal Log4j is not used in any
& Lamps CODESYS product. None of our
'-'*-' dioaiitbatiiiid products are affected by °
il 2021.44228 or CVE-2021
| [ Close page after project load 45046, o
5 Devices |} 20U= [ Show page on startup
Messages - Total 0 ervor(s], O warning(s), 0 message(s) »* 0 X
E [0 0 error(s) IF 0 warning(s) ]0 0 message(s) | X ¥
Description Project Object Position
FA watch 1 | [B] Messages - Total 0 error(s), 0 warning(s), 0 messagels)
et chvibtsadnidet s At e et ichin G T e Project user: (nobady) 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
5] New Project Select project type “ ‘
Categories: Templates:
«4_J Libraries . E .
[ Projects ® p = q_n_

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

View project description

Fillin project name

A project containing one device, one application, and an empty implementation for PlC_PRG/ |

Name: |Q 1test|

Location: [D','Ql A v

SelectXave path II' 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 >

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
- & 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 Hachuzn Technology) 4 v

PLC_PRG in: |Structured Text (ST) e

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).
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Pic 0-1

k‘! EEL':'JJJE{‘Jﬁﬂ

@ Realtek PCle GbE Family Contr...

U 1A Statud @ LA Properties

General Networking  Sharing
Connection ——|  Connect using:
IPv4 Connecth{ 3P Realtek PCle GbE Family Controller
IPv6 Connectiy
Media State:
s This connection uses the following items:
Duration:
Bl | B8 Microsoft o3 5 i

< _I?Mmmﬁiﬁm{#iuﬂﬁmﬂ

[J z Mm LD H}wﬂzhﬁﬁ

Adivity ———| | @] 5 intemet HjiXBFE 6 (TCP/IPVE)
<
nstal. | | Uninetal
Bytes: Description

B R PR el

Internet HYAEZAS 4 (TCP/IPv4) Properties
Genera

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

() Obtain an IP address automatically
(®) Use the folowing IP address:
IP address:

[ 192 168 . 88 . 200 |

Subnet mask: | 255 .255 .255. 0 |

Default gateway: [ : . . I

Obtain DNS server address automatically
(@) Use the folowing DNS server addresses:
Preferred DNS server; [ " . . |

Alternate DNS server: [ ; ; : I

[Jvalidate settings upen exit

Cancel

(I

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

| Devices .3

¥ [ Device x

_H Quiest
= 3|] PLC Logic
=) Application
i) Lvary Manager
5] #ic_pas pre)
= (@ Task Configuration
= & MarTask
81 pic s
3 LocaiDevien
'S softMotion General Axs Pool

| communication Setmngs e I 503N network. . I Gateway = Dewiece =

Select Devica

Select the network path to the controller:

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

4 Device x

Communication Settings Sean netwock... | Gateway =  Deviee -

Applicatiors

Backup and Restare

Files e ® . ®
Gatevary
Log
atevay- 1 ~ |l (active)
PLC Settings 1P-Address: Device Name:
| localhost HCQ1-13000
PLC Shell
Port Device Address:
1217 0064
Users and Groups
Target 1D
16CT 0002
Access Rights i
I Target Type:
Symbol Rights e
| Target Vendor:
Task Deployment hejieng Hechuan Technalogy
Target Version:
Status 151410

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..
(76 bt = e -
Device added correctly displayed as below:
Pic 0-5
j] Device X
Cammunication Settings | Scannetwork... | Gateway - Device ~
Applications
.
Backup and Restore
Files = . - .
Gateway

Leg P—
PLC Settings P-Address: Device Name:

localhost HCQ1-1300D
L 1}
e Port Device Address:

hrilg ooes
Users and Groups

Target ID:
Access Rights 167 b0z
I Target Type:
Symbol Rights 4102
TargetVendor:

Task Daployment Zhefiang Hechuan Technology
Status Target Version:

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 Libraries Build Online Debug Tools Window Help A 4

e d S X (MR SR Q8 B® » aN|[2527 » B|¥ &

Devices - o X U Library Manager X a
= 3 Qttest T] 23 Add library < Delete [ibrary Properties Details | 5] Placeholders |mubrary repository ‘_l

= (@ Dewice (HCQ1-1300-D)

= B0 pLcLogic i) Library Repository s
= O Apphication !
) Lirary Manager Locaticn: | System w Edit Locations. .,
\E] PLC_PRG (PRG) (C:\ProgramData\CODESYS \Managed Libranes)
= é Task Configuration ji
= & MainTask
e 2
3 LocabDevice | Company: | (All companies) o Urias
3 SoftMotion General Axis Pool T . By
5 W5 o o N
) select Library =
+ « ZEIHEE (. > Q1 » v | TQl
{
o - R E~- m @
: > Bl ~ = ’ EaEm s
€ Devices | () POUs . 4 = Module description file 20z 17:01
| b BF F ed- 0 76 -
R Toen | HCFA_HSIO_ATCLib_1.0.0.7 compiled-... 20 ; : I
B =m
e EHEEESE (C)
Description - RS (D)
stmm e ¢ ¥ =
IrEE(N): ;| < | |compiled library files -

B3 watch 1 | B) Messages - Total 0 errar(s), 0y

om

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
| ) Library Repesitory s
| |
Locaticn: | System ~ Edit Locations...
[ (C:ProgramData\CODESYS Managed Libranes)
|
| =
Installed ibranes: Instad...
Caompany:
o .
s 1
= -
+- (Miscellaneous) =
= *J HCFAModbislih  +07
i3 L2.0.0
|
* B
w3
oo
411, -: Frd...
- L
< > Detais...
[ Group by categery
Library Profiles... Tose

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
® O testpr =
File Edit View Project Libraries Build Online Debug Tools Window Help k ¢
DEE (@0 o ) BEX MEBGEN TN R T E(BD, e ° M| w :
Devices - 7 Library Manager x -
= [J Qumst P Add library [ Delete liboary A Propearties Details 3] Placeholders [ Library repository |
= [ Devics (HCQ1-1300-D) Effect a|
Add Lib ective vet
= 5 pLcLoge s . 4.0
= €3 Appbcation -
© String for a fulltext search... m = U3 y
m Library Manager : =
[E) Ac_PRG (PRG) Library Company it i
= (@ Task Configuraton = i Application .
) 5 400
= & MainTask 4= 4.4,0.0 v
&) mc_prc System ! > |
‘3 LocabDevice L {
3 SoftMotion General Axis Pool 5 System
=82
“E5 AC_Alarming 35 - Smart Software Solutons GmbH
+E8 AC_Datalog 35 - Smart Software Solutions GmbH
=48 AC_DewceDiagnosis 35 - Smart Softwares Solutions GmbH
LB _ e “8 AC_ModueBase 35 - Smart Software Solutians GmbH
32 Devices | [T Pous +a8 AC_Persistence 35 - Smart Software Solubians GmbH
Messages - Total 0 sror(s), O warning(s), 0 messq +d AC_Trend 36 - Smart Saftware Solutions GmbH [ - 1 x
= ¥ Fieldbus
— «& CommB 35 - Smart Software Solutions GmbH P ——
Duscription 4 EtherNetlP Services 35 - Smart Software Solubans GmbH ™
38 ParServer 35 - Smart Software Solubons GmbH =~ «
T v s oo [ O -~
R 8- R Rl T TETECIOMINET L TN 'mm'mmﬁldﬂ m

5.4.2 Task Setting

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
® Qltestproject* - CODESYS Add Task
File Edit View Project Build Online Debug Tools Window
=] @ H | o ESl R T WA R
NEE S Y 0% = v .
g ' M Ubrary Manager [g] PcPr
=3 Qttest Monftor Variable Lsage  System Events P Name:
= [ Device (4cqQ1-1300-0) Task Status IEC-Cyde Ca [m
= &l pcLoge {5 MainTask
= ) Application
i) Lorary Manager
£] PLC_FRG FRE)
= E Tack Configr—= 1
= @ MainTag & Cut
& ad™® Copy
" LocalDevice Paste
' Softhation Genaral | 7 Delete
[ Properties..
[_l Add Object ¥ |@ Task.. |
) Add Folder...
i Edit Object
Edit Object With...
1l
==
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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.

Pic 0-5
Dievices - 3 X & ManTask x
333 griest || conturation Fill in task priority
= 1 Device (HCQ1-1300-D)
=Bl PLC Logic oty (031 % |1 K
=0 Awl.kzl:hm Type
g:’:;lﬁ {p:ﬁ; I{Ej Cyclic 4 Interval (e.g. t5200ms ) |4 | |ms v
5] pic eCalbeld
= 8 Task Confiuration
Watchdog -
oo Selecttasktype Setcycle time
&) PLC_PRG
"% LocalDevice Time (e.g. t2200ms) e
"3 SoftMotion General Axis Pool Sermitivity: i
t” o Add Call I:K_ Remove Call [ Change Call | & Move Up & Move Down ™= Open POU
Input Assistant *

Textsearch Categories

Programs | [« name Type Origin

= 3 2pplication

[E] PLC_PRG 0

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

s W R R Add POU "
=D Qitest ':-'] L PROGRAM FLC_ERG
- {F : Y VAR
i ;“:rm el END_VAR @ Create a new POU {Program Organization Unit)
= B Actoge
= Diteiention | b Cut
) ey Maneg c
18] e pRopRE _ny Name:
= ﬁuﬂ:cmﬁ@ﬂ_ : D.Hm #  Alarm configuration.. POU |
=& martask| | Apphication.
&) no g Refactoring » Eh.j Aot Group.. Type
3 Localbevce |2 Properties.. @ Camtable.. @P
2 SQ\‘WDU’-SH:\“Ml-..:: T .'Lia CNC program.. e
3 Add Folder. | CNC settings.. () Function Block
g B®  Data Sources Manager.
i Edit Object & b Extands:
Edit Object With... % Bl
- | B External Fle.. Implemants:
& Login | @ Global Variable List..
Delete application from device {7 image Poci..
| Interface.. A i
e :
@ Network Varable Lst (Receiverl., SR
@ Metwork Variable List (Sender].
|__‘|:_ Persiztent Variables.. | Method impiementationlanguage:
] POU. -
& POV for implct checks... s Text (5T)
) Functi
Retumn type:

Implementation language:
Structured Text (ST) v

| Continuous Function Chart (CFC)

Continuous Function Chart (CFC) - page-oriented

Function Block Diagram (FED)

Ladder Logic Diagram (LD)

__ Sequential Function Chart (SFC
Structured Text (ST)

For questions or comments, feel free to email 400@hcfa.cn 105



mailto:400@hcfa.cn

Communication Setting

Double click PLC_PRG to enter programming interface.
Pic 0-7

E] Pe_PRE X -
.\ FROGRAM FLC_PRS I3
VAR =i
END VAR a
o mmmmmmmmm——- ~
! I
|
I Statement Area |
! ]
Neml emmmm - _
~ 100 % (R
_— | IE
o mmmmmmmmm——- ~
! I
|
I Code Area |
! ]
oo - _
100 % | @
L4 >
Messages - Total 0 error(s), 0 warning(s), O message(s) - 4o
Library Manager = :10 O erroris) | 0 warning(s) | @ 0 message(s) g
Description Project Object Position
- TT T s === ~N
! l
| Watch Area I
o 1
-~ ~-_ - ==
Lastbuld: ©@ 0 0 Precomple: o/ Gf Project eser: (nobady) 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
Scope: range of variable
Name: name of variable
Type: variable data type
Object: corresponding application

Initialization: initial value

Address: mapping between variable and external hardwar:

Auto Declare

Scope:
VAR

Dbject:

POU [Appication]
Flags:
[lconsTant
[CIreTAN
[IrerstsenT

Flags: variable type can be constant, lossless or persistent type

Comment: comment in format of “comment content”

Pic 0-9

m

£] PLC_PRG X
i PROGRAM PLC_PRG

Tim

4 index :INT:=10;

S iVar :INT; Intermed

€ iRectangle :INT; Sguar

7 iRatiol sINT:=5; //"1"51

3 iRatio2 INT:=5; //"0"S5ign:
END VAR
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FoTimer 1

Tnitinlization:

Comment:

e

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

annotation

Type:
TCN

Address:

Cancel
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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
Expres&iun Type
= @& fbTimerl TON
w[n ]sooL
% PT TIME Input Assistant
L3
K’ Q oo Textsearch Categories
® ET TIME i
! 1 £bTi 1.IN Varisbies 4 Name Type
| | e =sic Module Cals + ® fbTimer1 ™
. Instance Cals index T
Module Calls: FNC, direct and needs not statement .
Function Biocks + @ 1oConfig Giobaks VAR GLOBAL
=- {} standard F3 Keywords ¥ iRatiol wr
=-I2) String Functions Conversion Cperators ¥ IRatio2 IN
FUNCTION # iRectangle T
DELETE # var T
FIND #{} sm3_pasic
INSERT + {} sm3_cNC
+ {} sM3_Error
+ ) sM3_Math Lira
ll CONCAT (STR1:= , S5TR2:= ) % {} sv3_Robatis
Instance Calls: FB, needs statement
a EFF bS]
+-{} sM3_Basic A
I
| 1| fbTimerl(IN:= , PT:= , Q=> , ET=> )j|
Programming below per above rules:
Pic 0-11
73 PLC_PRG X |
(=) 15 ] ad, e duty & » a and Rafio2,The period 1sngth and proportion ofthe square wave
fbTimerl (IN:=NOT fblimerl.Q, PT:=T#S00MS);

B ‘ CASE index OF

3 irectangle:=l;
7 IF iVarciRatiol AND fbTimer!.Q THEN
1Var:= 1Var+l;
=] 5 BELSIF iVar>iRatiol OR iVar=iRatiol THEN
1o index:=20;

m

iVar:=0;

END_TF

18 irectangle:={;
B 1€ IP iVar<iRatio2 AND fbTimerl.Q THEN
17 iVar:= iVar+l;
=) ELSIF 1Var>iRatio2 OR iVar=iRatio2 THEN

index
iVar:=3;
3 Ir
22 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

B merms O H Pou x
Olimissie ™, —
[ res— B Copy
& me s R B Pave
2 POU (RG] )\ ke B Alarm configuration...
= (8 Tak Confiuration 0  Appheation..
S maras Refactaring b B Axis Group.
g &) nc s G Properties. @ Camusbie.,
LocaDence CNC
. i 7T Add Objed = @ CNCprogram..
2 Somrigten General Axa Poal B Add Fkdar. & CNE setlingi—
T Echt Object = 51.9 Sources Manager..,
Edit Object With... ¢ our-
- B Esterral File.
% togn @ Global Variable List..
Delete applicaton from device ] mage Pocl..
o inserdace..
W Notwork Variable List (Receiver)
i Neteork Varable List (Sencer)
T Penistent Variables
8 sou.
3 20U for implicit checks..
L« x W, Fecipe Manager.
| 5 Dewces | [y s « @ fedundancy Configuration..
| Messiges - Tols 0 evorts, 0 warmigis), O messagels) "% Symbol Configueation.,
Build = 10 D esroris) [0 0 woeni{ ] Tet List-
| Deserigon . i

Double click to enter interface of configuration.

Pic 0-2

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.

Devices

v o X

= ) Qitest

= Device (HCQ1-1300-D)

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

8s

= B pLC Logic

=} Application

m Library Manager

[£] pLc_PrG (PRG)

[Z] rou (PrG)

= ’E Task Configuration
= @ MainTask
@] PLC_PRG

2 LocalDevice
‘2 SoftMotion General Axis Pool

Configuraticn
A riabl
mm PLC_PRG.iRectangle -:‘
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Pic 0-3
% Trace Configuration B
[ Trace Record T e
S. T Variabie: 1)"
. PLC_PARGRectangle Graph color: M Green |
— = =
Input Assistant
Text search  Categorles
Trace Variables a  Name Typs Address
Tracezble parameters = ) application
| Prasarkation tdagrame) = B ncms "
Time s * ¥ fbTimert n
= Diagram1 # index W
¥ ais ¥ Ratiol T
= Shown variables wT
mm PLC_PRG.IRectangle e
¥ iRectangle v
L
* Mar
= @ 1oCorfig Gobals 4R_GLOBA
= {} sv3_Basic Brav
dd variphl = {} o3 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

Record Settings
Trace Record

=-  Trace

Enable Trigger |:|

mm PLC_PRG.iRectangle

=r variable: y 1
Trigger edge:
a

Posttrigger (samples)

Trigger Level:

Task: Lt

&2 MainTask

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

Qrmx-_

Add Variable

| B Cursor
1 |- Mouse Zoaming
| % Reset view

Upicad Trace
Configuration
Load Trace..

Save Trace..

Export symbolic trace config
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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 language grammar of program. Created
POU should be added to Task before build. Select Build in menu bar, Build, then result will appear in news

window, needed information can display separately via selecting error, warning and news.

# Qltestproject - CODESYS - O bs
Fle FEdit View Project | Buld | Onfine Debug Tools Window Help Y |
S E & « o ) s Buld F11 B T () OO, m [ s o (9=
Rabusid Build or Rebuild Current Application
Devi '| Generate code =t
=3 oitest Generate runtime system files... = Iﬂ
= Device (HCQ1-1300-0) Clean - ) =
o el imer
= 2l pLcLoge Clean all LTI
= ) Application = iVar INT; 100% [@ v
) oy ; BN
; H ich an adjustable du Ie,Give constants Ratiol and a
2] PLC_PRG (PRG) = 1" 8 g
(8] rou pRG 3 erl (IN:=HOT foTimerl.Q, PT:=T#S500M5);
= E Task Configuration B i CASE index OF
= @& ManiTask -
e irectanglei=l;
o] ACPRG B IF iVar<iRatiol AND £bTimerl.Q THEN
& Trace ; iVar:e fVarsl;
2 LocalDevice =] ELSIF iVar»iRatiol OR {VareiRaziol THEN
"8 softMotion Genersl Asis Pool index:=20;
11 iVar;=0;
.< = = 2 ERD IF | 100% B v
% Devices |[[) POL: < 3
ges - Total 0 error(s), 0 gls), 3 {s) - R X
Build * 0 0 error(s) I" 1] waming{sj-lé 3 message(s}II 2, &
Description Project Ohbject Pasition ™
The application is up to date T T T T T TS T ST T T T s e T \
® size of penerated code: 58006 bytes 1 1
© 5z of giobal data; 9156 bytes I Message area display result of build !
@ Total alocated memory size for code and data: 855188 I'.\\ml\ ’l
[Cu!ﬂecm—oms,om' T T T~ - ~T T T ™" Tl
W
B vistch 1 B messages - Total 0 ervor(s), 0 waming(s), 3 message(s)
Lastbuld: @ 0 (5 0 Precomple: é Project user; (nobody) Q

5.6.2 Login and Start

After building correctly, execute login command: find login logo J:E , single click to enter program

and online monitoring.
Pic 0-1

& Qltest.project - CODESYS

File Edit View Project Build Online Debug Tools Window Help
IR A B A R RN - e AT e

Remind in dialogue: downloaded application will cover original application, to execute or not, click
YES
Pic 0-2

CODESYS X

P -~ Warning: The appiication 'Application’ is currently in RUN mode on the FLC.
| However, do you want to download the latest code changes?

| Yes No Details...
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4

After login, click Start logo to run.

Pic 0-3

‘® Qltest.project - CODESYS
File Edit View Project Build Online Debug Tools Window

Bl &> o YBR@BX MAN KT n B a0

Running interface as below after correct login:

Pic 0-4

Help

W Qltest.project - CODESYS
File Edit View Project Build Online Debug Tools Window Help

Devices > B X @ Ta= 5] PLCPRG X

=3 Queest ) hdl  Device Application.PLC_PRG
R R | [P— Type Value Prepared value

= B PicLoge * @ foTimerd ToN
~ 3 Application [run] # index o 10
! Leary Mo & IVar INT i
] PLc_PRG (PRG) # iRecangle  INT 1
»

[E] eou re
= (@8 Task Configuration %
= & ManTask

& pic_prrc
Qa Trace

% LocalDevice B ¢

IRatiol

~
\/’

tVar T k= Ve T iz

»

< indes38_J:=207

HEE& < > i 2R X ANAYN 9T BT (WS, o[

8 pevices [y rous g —— |

Address

Variable and program Online
monitor status display

W SoftMotion General Axis Pool ’ 97 M . e mm e ——————
€ irectangle[ A |:=1; it -
8 7 IF iVar[ 1 kiRatiol[ 5 | AND fbTimer]l.QSNEE THEN

Comment

Timer

Intermediate variable
Square wave signal.amplituc

0 i

= 5 ELSIF ivar[ % PiRacicl" 3 JOR ivarl ¥ FiRaciol[ 8 | THEN
[ 100% & v
>

O TR Y P T

Build - io 0 error(s) 1\11 0 warning(s) IO Drm:suge{s]] x K

-

3 %

Description Project

The application i up to date: P tat
Buld complete —0 errors, O warnings : ready for download! rogram run:status

@ Breaponts E Messages - Total O ervor{s), 0 warningis), O message(s) ﬁ Watchg

Download Trace for sampling running trace of variable.

Pic 0-5

A I G Rl T BT SRR RN T el

BrnZ-RETRHSE

Devices v 3 X @ trace x

Object

Device user: Anonymous  astbuld: @ 0 @ 0 Precomple: o, Th RUN Program loaded Program unchanged

i
8

) Qitest -
= ¢ (4 Device fconnected] (HCQ1-1300-D) 10—--ri Add Variable

= B0 pcroge Lﬁ Download Trace

= ) Application [run] | >  Stort Trace
! Lbrary Manager Bl StopT
) Pe_prG (RG) B Resettigger

B] POU (PRG
= Eg ____________ r;1 Autoscro

Pesition

Project user: {nobady)

4

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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@ e x @ AEFs |

| | | Add Variable

Autoserall
Cursar
Meuse Zaaming

[y NN E—

Reset view
Autafit

Compress

308 =5 o o[ T

Swretch

Caonvert to single channel
Canvert to multi channel |
| | Online list ..
o= ! Upload Trace |
! ’ T ? 2 Cenfiguration 1 1

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

W Qltest project - CODESYS

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

Devices Alt+0 Y- T |88 Q
FOUs ale+1
Modules Ale+2
Messages Alt+3
Element properties

ToolBox

Watch * Watch 1

Cross Reference List | Watch 2

Call Tree Watch 3
Bookmarks Watch 4
Breakpoints Watch all Forces
Call Stack
Memaory

G2~

Y LR IREL EE =T

Online Change Memary Reserve Settings
Start Page

Security Screen

Store

Choose perspective b
Bl Full Sereen Cirl+Shift+F12

o it [[© 0 warningeo |

o
&
B
I & E

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.Rectangle Device. Appication T <Notloggedin> Ciche Manitorng 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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Expression Application Type Value Prepared value Execution point Address Comment
# PLC_PRG.Rectangle Device. Apphcation INT Nt~ T T T T TTTT T Cychc Monstoring Square wave signal amplit...
1

Watch 1 |E] Messages - Total G errar(s], 0 warning{s), 0 massaga(s)

Lastbuld: @0 0 Precomple: o  GF Project user: (nobody) NS Lni Coll chi Q0

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

#® Qitestproject - CODESYS
Fle Edit View Project Build Online | Debug | Tocls Window Help

S E &S -~ REX ML San F3 B 2 T i m| v
[ . Stop Shift+ Fg
e | Single Cycle CarlsF5
238 | ey T —
S e 5 7 5 | £dit Breakpoint
J Devoe: [connected] (HOQ1-1300-0) pdalei e Value Prepared valus Address Comment
= £ #Lc Logc Toggle Breakpoint e b
- 3 Apphcation [ran] sixable Breaksoint "
M9 ey e . 2 w0 i intermadiate vanssle
i) ACFRG Peg) (% Fi0 @ Square wave 5igna amplitude s adjustable
%1 B0U PRG s *1"Signal ratic
- n?sk Configuration | i 5 “0*Sgnal ratio
= 5 ManTas |
& nc e
af Trece
B LocelDeves Statement ot The
‘8 SoftMoton General s Pocl Wirite values Curl= 7
Ferce values 7 =
Unforce values
(=™  Toggle Flow Contral mode
Core Dump
Display Mode
irectanglel @ Jr=0;
|2 Devices J POz <

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
Calxne_- Debug Tools Window Help
Logir Alt+58
O Logout Cirl+F8
Create boot application
. CODESYS
Vownioad
Chnline Change

Source download to connected device :
Do you really want to perform the operation 'Reset warm'?
Multiple Download...

Reset warm

Reset origin

Simulation

Security ¥

Operating Made ]

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

Orline | Debug Tools Window Help
8 Login Alt+F8

ogout Crrl+F8

Create boot application

Source download to connected device

Multiple Download...

I Simulation

Security 3

Operating Mode 3

Entering the mode and red logo of simulation will appear at bottom of the interface.
Pic 0-2

TR
&) mc_rre

&‘* Trace
% LocaDevice e
3 SoftMotion General Axis Pool

foTimerl
CASE index OF

< > 100 % @R v
3% Devices |1 Fous < >
Mesages - Total O error(s), O warningls), 3 message(s) > 3 x
Build * 0 0 errorisi @0 wami.r;gt.s) O 3 rnes:.agc(-s)-i x ¥
Description Froject Object Pesition ~
® Tots alocated memory size for code and data: 845256 bytes
Compie complete — 0 errors; 0 warnings
v
Jed wistch 1| E] Messages - Total 0 erroe(s), 0 warming(s), 3 message(s)
Lastbuld: @0 & 0  Precomple: r ] 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.
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Pic 0-3

CODESYS

Application 'Sim Device. Application’ does not exist on device Device’, Do you
want to create it and proceed with dowrload?

No Details...

There’s no difference between operations in simulation and actual PLC, and Pic 0-4

e . . . . Debug | Took  Window Help
user can execute modification of variabl. Common functions like <Ctrl+F7>, <F7>, , .- "
s Stop hit+F3
<Alt+F7> can all be realized with short keys. Refer to more options under single Cycle cirters
. . T, NewBl\e.;kpl:\.in.
Debugging in menu bar. @ New Data Breskpoint.
Tng;leﬂrea‘lq;om &
o
1 shortcut 1
I 1
: key for | -
1 ! i
1 debUg 1 AReF7
= action :r
L Zomem = = — f
Display Mode '
Running as below:
Pic 0-5
® Qltestproject* - CODESYS = (m] *
Fle Edit View Project Buld Online Debug Tools Window
B & o BEX MRS TN BT e, a N . L AEAE
Devices - X (8] mc_pre x| -
=) Qitest -
- A-Jj Device [connected] (HCQ1-1300-0) Expression Type Value Prepared value Add C ~ g
= Bl AcLoge % @ iTimert TON Y S Nimer 'El
- £ Application [run] o oin pac PP . ! -
r_m Library Manager # Ivar NT 4 : variable modify Area  ptermediate variab
i!j U ] # iRectangle INT 1 \ lquarewave signal,
=88 Task Configuration # iRatiol mT 5 ST~ -7 -—- Drggnalratio v
=& MainTask <
&) pc e = :
@ Trace _. 2 a ¥
AN LocalDevice 1 fhTimerl | INEGDEN: =NOT fbT
A softMotion General Axis Pool =] 4 CASE index 0 | OF e e e e - - - - N
5 10: 1 1
irectanglel W J:=l: ) ) 1
g 1 1¥ wVarl % jakasiolj  Online program display area 1
iVar[ 4 L= iVar[j 1
g s ELSTF  iVarl & PiRatn - e == R
1 indesd 99 J=20: == 100% @ v
S Deviees [} P0Us < B S T e iy
] Messages - Total 0 emor s), 0 warning(s), 0 message®) - - X
Build - © 0erroris) ['TEI 0 warning(s) }0 0 messageis) | X ¥
Description Project Object Position
The application is Lp to date
Build complete — 0 errors, 0 warnings : ready for download! Status bar
[A] &reshponts | [E] Messages - Total O emor(s), 0 warming(s), 0 messagets) [ watch 1
Device user: Anonymous stbulld: @ 0 ® 0 Precompie: , Th RUN - Pragram loaded Program unchanged Project user: {nobody) q
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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
® Qitest project” - CODESYS = o »
File Edit View Project Build Onfine Debug Tools Window Help Y
NEE & ol BBX(MEAL NN G T8 E®, s N EEtEsd s (W2
Devices - 2 X 1] Device x| -
=3 oot -
s _‘l] i 2y | e 1-13000) I Cammuricatior Setongs P
| 33 Cwdom frommeciec] I iplolosd
7 @l PLCLoge Lpplications
PLC load awerage: =%
= 3 Application [run] |
M Loy Manager ] Sackug and Rastore CazelD: a
|8 Pc_Prcpra)
— | Files
= 5 MarTas ] a
B RePrG =
8 Trace PLC Scitings jprelosd
3 LomDewce FLC load average: ELY
% softMoton General Axsreal ||| P1E5 Coraii o
Users and Grosps G Core 1oea: 4y
| Access Rights
| srecirons e
Task Deployment PLC load average: 2
CozeiD 9
Status .
Command input box
information

. ’ [ |

& Devees J POUs i3
Messages « Total 0 error(s), 0 warming(s), 3messagals) - 73 X
Build = O 0 ewmor(s] |-T 0 warning(s) I. 2 messagels) | ¥ ¥ |

[ ereshoonts | [E] Messages - Total O emor(s), 0 warningds), 3 messagefs) | Bl watch &
Device user: Anonymous Lastbuid: ©@ 0 ® 0 FPrecomple: o T | RN Pragram loaded Brogram unchanged Project user: (nabody) ¢

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.
gecemdlisc
Used incernally to display all svailable commands.
mem <address® [<size>]
Print Hemdump of spezified memory region
ceflect
Just Reply the command which was entered (for testing the connectiom).
applist
Prinet List of currencly loaded applications.
pid [<app name>|<app index>]
Dump Guids of cne specific or all lssded applicacions.
pinf [“app nase>|<app index>]
Dump FProject informations of cme specific or all loaded applications
Pryg l<app name:|<app index>]
Start one specific or all loaded applications.
svopprg [<app name>|<app inden>}
Stop one specific or all loaded applications.
resetprg [<app name>|<app index:-]
Reset one specific or all lcaded applications_
cesstprgoold [Yapp name’ |Tapp index»]
Perform a cold reset one specific or all loaded aspplications.
realcad [*app nama>| app index>]
Beload one specific or all loaded applications frem their bootprojects.
getprgprop
[not 1splemented, yet]
getprgstat [“app Dame>|<app index>]
Get the status of one specific or all loaded applications.
plolcad
Cet the Frocessor load of the FLC tasks.
resinfo
Princ Runtime System Informaticns, like Processor and Runtime Version. W
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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

Applications

Backup and Restore

Files

Log

PLC Settings

plcload
PLC load average: 3%

|CoxeID: ]

PLC Core load: 3%

PLC Shell

Users and Groups
Access Rights
Symbol Rights
Task Deployment
Status

Information

Q1 feedback PLC Load rate

[picked

[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 - 7 x
= Qltest b

- % 3 Deni fcomected) (HCQ1-1300)

- i?l] PLC Logic

D Library Manager
{8 PLc_PRG (FRS)
= (&8 Task Configuration
= ¢ MainTask
& ric_PrG
w Trace
3% LocaDevice
£ '3 softMoton General Ais Pool

3 Devices D POUs

] pevice x|

Communication Settings
Applications

Backup and Restore

startprg application
Scarc Rpplicacion:

Application: Application ([COK]

Files

N\

Start Application

Log

PLC Settings

stopprg application
Stop Application:

||Applicarion: Application [OK]

PLC Shell

Users and Groups
Access Rights
Symbaol Rights
Task Deployment
Status

Infarmation
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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
RS Add POU for implicit checks *
- 7 Aspheation "
'.7' &
. Lvary Manager B Create special check functions for an application (For
2] ALC_PRG PRG) D Copy checking array bounds, divisions and pointer)
< @ Tk Confratn aste g Alarm configuration..
= & varTa X Delete 0 Application.. Avalable functions:
& ac e Refactoring ’ & A Growp.. [] Bound Checks
& e I @ Camtable. [[] DivisionChecks
Igy Properties =
L Locaeskce ‘ @ ONCprogram. [ Range Chacks
W Softoten GenelAusPorl 1), Add OBject Y1y ONCsettings.. [] LRange Checks
9 Add Folder. & Data Sources Manager... [[] Pointer Checks
7 Edit Object % Ut
¢ DUT.
Edit Object With.. g Btemal File Note: Adding 3 checkfunction will provoke a full recompile and
% 0 prohibit an online change
& Logn # Global Variable List.
3 2 ol
Deletz application from devics ] Image Pool.
=0 Inerface.
@ Network Variable List Recewer)..
@  Network Vanable Ust (Sender].
Y Persistent Variables..
3] POU..
3 ool
|§_ POU for implicit checks... ’ P
A 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
2] CheckBounds X
FUNCTION CheckBounds : DINT
B VAR INPUT
5 B .
index, lower, upper:DINT: 4_—_D°ntedlt
END VAR
mplicit build cods:Hsrs are only suggsstions for -7 implemsntation
E 2 1F index < lower THEN
CheckBounds :=lower;

=] 4 ELSIF index>upper THEN

o EL—E:-he:kaou:;ds :=upper; \Custom edit can be made to the program

CheckBounda :=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

Frerir o 1

Add Global Variable List

& Creste anew global variable list

Name:
& Aam configuration., =
6 Application..
& s Group.
@ Comtsble..
V@ CNCprogram.
& CNC settings..
CIE Add Object I Dats Sources Manager..
Trace - o T
‘le:ﬂu ;3 ——— ':’lv xmal File..
% SoffotnGenrd A e “ Global Variable Lt
| Edit Object With.. = -
. ] Image Pool..
4 Logn =0 nterface.
Delete application from device @ Network Variable List Recerver).,

o= -

After global variable list is added, add “bCheckBounds_State” to display current status of over
bounds:
Pic 0-5

PLC_PRG

ChedkBounds /]/g GVL x]_

1 {attribute 'gualified only'}
- 2 VAR GLOBAL

3 bCheckBounds_ State:BOOL;

4 END VAR

Add status variable in CheckBounds as below:
Pic 0-6

2] mcPrGt 'E] CheckBounds x | @ G |
3 Implicit build code:Don't edit
FUNCTION ChsckBounds : DINT
VAR_INPUT
index, lower, upper:DINT;
END VAR

g

n o W

aw

Yy suggestions for code implementation

1 Implicit builic i
. IF index < lower THEN
3 CheckBounds :=lower;
4 GVL.bCheckBounds_State:=IR
ELSIF index>upper THEN
& CheckBounds :=uppsr:
7 GVL.bCheckBounds_State:
3 2 ELSE
3 CheckBounds :=index;
10 GVL,bCheckBounds_State:=FALSE;
it END IF
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Check online running:
Pic 0-7

[E] PLc_PRG1 X [[E] ChedBounds |

Device Application.PLC_PRG1

Expression Type Value Prepared value
= ¢ amrt ARRAY [1..5] OF INT
[# arr1(1] INT
# arri[2] INT
# arri[3] INT
@ arri[4] INT
INT
INT

[ |

@ arr1[5]
# index

o o o o olo

r -

L|» arrl{index o JI[ 227 J:=c¢:EETURN |

Boundary overflow in array

Expression Type Valle 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
E
[ \ Breakpoint Properties s
= & B I |
B ¢ : You can add a breakpointto | Canmiton;] tocamon Exation pot setis
. . 1 |
1 the line with a dot after i i
1 L
SR logging into the program ! | | vou PO Device: PLC Logi: Appkcatin] T
\_\,mm\ - - | Position Line &, Column 2 {Impl) v
-
L Select A1 f
1 Instances
Browse ¥ |
Advanced " |
= Stan {
i
|
I Instances selected: 0
Unforce all vaives of Tevice Application’
Enable breakpoint immediately I : l Cancel
L [ e | EEM Mode i
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After above adding, online value of variable can be checked:

Pic 0-9

‘B Pcrre  [@on |5 Pou 5] CheckBounds x

Device Apphication.CheckBounds

Expression Type Value Prepared value
# index DINT L
# lower DINT 1
# upper DINT 5
# ChackBounds DIMT 1
Implicit build jare are ns for
=] IF indexf 7] ] « Lowex 1 ] THEN
3 CheckBounds| i ] :=lower] 1 I
o [FVL.bCheckBounds_State EENEEN: =T5UE;
=] ELSIF index| [ ] > uppezf 3 | THEN
CheckBounda| 1 | r=upperf S I
GVL.bCheckBounds_Scacve EEERN: =TRUE;
B ELSE

CheckBounds| 1 ] :=index{ [] J:
GVL.bCheckBounda_Stare NS = Ex
END_TFRETUAN]
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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

F X
= Unoded10 q
= [§ Device (HCQ1-1300D) i o :
& ut
= 30 pic Lloge s
= £) Applcation 8 Copy
i) orary Mz ;
] pLcpRo R X
= {# Taskconfiu B2 Propertes..
~$ gf"“T“" f Add Object )
. AL S Add Folder.
LocaDevice [ s
Add Device...
Softiotion General A
L el Update Device..
Edit Object
Edit Object With..

Delete

Edit 10 mapping

Import mappings from CSV...

Export mappings to CSV...
% Online Config Mode...

Reset erigin device [Device]

Simulation

@ Add Device

Neme: |EtherCAT_Master_Sofiteition

Acten;
(@ Appead device (03 Uipdete deviee
Strrag for a fudiet acarch vendor: | callveridorss
Narme Vender Version  Des ™
= ok ERerCAT
o Bt
8 EtercaT Master 35 - Smart Software Solibors Gk 35,040 Eder
[T EtrercaT Master softation | 35 i kitos GriH 35140 Bee

# - W Evrerret Aduter
# & Eferiey
* () romesldng futamator
*- 1 Madbg
< »

[ Group by categary [l Disoley ofl verssons (for experts anly) [ Display outdated versions:

i mame: EmercaT Master SoftMoton
Vendor: 35 - Smart Software Solutions GmbH
Categones: Master -
Version: 1.5.14.0 g
Order Humber: -
Description: EtherCAT Masser Softition ..

Append selected device as kst child of
Device

%  [You can select angther target nods mthe navigator wisle this windar is open.)

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).

[7] Autoconfig Master/Slaves EthercA'f--‘=

EtherCAT NIC Setting

Destination Address(MAC) Fr++ £7 57 FF 1 [ Broadcast ] Enable Redundancy

Network Name ecatl

O Select Network by MAC @ Select Network by Name

Pic5.10-3
) Unotied10 - .
= [ Device ¢4CQ1-1300-0) Sues
= 8 PicLogc Syne Unit Assignment
= J Application
@D Library Manager EtherCAT /0 Mapping
[E] PLC_PRG (PRG)
. @ Task Configuration EtherCAT IEC Objects
& EtherCAT Task Status
= & MainTask L
&) pLc_rrG Select Network Adapter
2 LocalDevice
2 SoftMotion General Axis Pool MAC address Name
[ @ ethercat_master_softmoton Ethercal O0O49POAEICE  ethd
= |2] LocaktherCATDevice (LocalEtherCA COO4OFOAEICA  ethl

) Hcgx_oo16_b (HoQx-0016-0) COC4OFOAEICE ecatl

Description

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
= (T EtherCAT Master_SoftMotion (EtherCAT Mas™ = .E. gl : 1maios
= |4 LomsEtherCATDEvice (LocaEtherCATD=Y [ c"'
0 Heax o016 D (HoQK-0D16-D) opy
= [§] HeQX_EC_D (HCQX-ECD) Paste
9 HeoxvDiED orvpisD) | 2o Delete
i HoQX_ADD4_D (HCQX-ADO4-D) Refactoring A
i Properties..
Add Object
() Add Folder...
[ Add Device.. |
Insert Device...
I Scan For Devices... I

If unknown device appears during scan, user needs to check the description file. Modules correctly
scanned as below:
Pic5.10-5

San Devices o x

Sowmed Peviess

fo,ff-n-: Devicetype Ahar Address
. \Localextension

Aszign hddresy Praiect

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
Devees. » 3 X Device X pe———
3 add Devce b
) Lnttled ! :]
] | Communication Settings Neme: EParCAT Marr_Sohmonen
= ) loevier (Hc01-1300D)
3"-"7“. o e
= ﬂﬁ PLCLooc g % Aapesd devies [ Usdate device
B Co -
= ) Apphcation - o st o e e :
l‘.i-m“aaw.' g Name Vencor Version  Dew
= L X Delete =l Ethercat
§] pLc_mme (re) X e
. T Maier
= (@ Tesk Configration 5 Properties... 8 Emarcar Master = -SronofwareSolbors Gred 35140 Srer
& EherCAT Task Gl EerCl Masier Sofation | % -SrwviSofee SolboraGred. 35180 Epe
éh — 113 Add Object » IR T
= & ManTask = A ¢ = Ethemet®
&) ac e L= A Fokle- G lempiuling Mtsnstn
= [T AddDeice- 7 + e -
2 LocDesice n . 3
S S Easd ol Update Device... ] Gy catagery [ ] Diapleg allsersicns{farespartsanly) [] Display oublsteevarsiars
i} T Edit Object E Jre——————
3 evercar paster_sofovonc o Vendie: 35 - St Saftmere Sobitron GebH
Edit Object With... P — -
Wersiom 15,149 *
Edit 10 mapping Eieiity b o
Desertption: EwrAT Msster Sahwimtan..
Import mappings from CSV..
Export mappings to CSV...
X Onfine Corfig Mode.. Append selected device as fast child of
ewice:
Reset origin device [Device] @ (You tar melect woOtLAT EaCGEL BOAN In TN RBVIgEtar while thin window b ngan.
Simulation =

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
\ s |
| @ au
3 tercaT paster Softoson Ere 4 .
& Copy ([ [ e s e
Paste i
E e | @ epperadeace ) ser deece o updnte device
g :
Vesdar | cavencorss v
Refactoring » ) -
5 L0 Meparg recthin Tacteniogy - AL Serva Exivar
B Properes. B svamminsa
& svassonaec
Add Obyect 8 svarsosns s
&3 Add Folder. 8 sv A
o & [ Prefierg Hechusn Testhwoiogy Co. L1 - HOFA Coupiers
I Add Device.. 8 Accsioe! B CAT Drve (Cafl] SotMoton
Insert Device... < — i
Scan For Devices. 2 ELiimi L
. . A Meme T AEC
Disatle Device Vendor: Tepag reitua Ttk
2 Categories save
Update Device... Versiom Revson - 15 £0000%007 %
¥ e s Db Thamiber: 54775310404 EC
[y EditOpgpect car 1O sl LS
Edit Obiect With.. {1k Device: SV AT SO BAAEL
Edit 10 mapping
Import mappings from CSV... mmm R
W Export mappings to CSV.. @ (Yoo tan sebect meather target node i the ravigutor whis S window 5 coen)
Sincdstion S Devics Cloes

Right click added slave SV-X3T5010A-A-EC, Select Add SoftMotion CiA402 Axis and click to confirm

in following dialogue.

Pic 5.11-3
Bacse |
2 LocaDevee b Cut
% SoftMotion General Axis Pool R Copy

= (] EthercAT_Master_SoftMoton (EherCAT s p1cse
| ¢ aste
() sv_xaTs0104 A EC (Sv-X3T5010A-4 X' Delete

Refacteoring >
2 Properties...

Add Object
& Add Folder... CODESYS %
Insert Device..

Disable Device 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
s work as expected This can include unexpected or uncontrolled
Q! EdrObject movements of the device
Edit Object With..,

Edit 10 mapping

Import mappings from CSV...

Export mappings to CSV..
[ Add SoftMotion CiA402 Axis
Add SoftMotionLight CiA402 Axis

ces D PO 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

= e
% LocaDevice
% softMotion General AxisPool | Jb  Cut
= ] EtherCAT_Master_SoftMotion B3  Copy
= (i sv_x3Ts0108_A FC (VX [, Paste

8P [ Dve GenerdS X Delete

| Refactoring v =7 ® 'SM_Drive_GenericDSP402... ||
[ Properties...
| Add Object
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Rename and select OK in following dialogue.

Pic 5.11-1

Refectoring

Hename DevceLtherCAT_Master_SoftHation SV_XIT50104_A_FCSH_Orive_GenercDSP403" to ‘Axil’.

¥ dcessFoinis S0
# sasrens w0

® Type B350

® dcnessFointe Ss

¥ LibdnessFointe S50

# sddrens 5= (5T
* Type_BEI0 STANG
¥ LiiciescPointe 500 FODNTER T BYTE
# sdoress S ETRING
* Type_bi0 STRING

¥ sdcress ME ETUING [

* Type B30 ISTRING |umnT

# sddiescrointe 6 POTNTES TO BYTE Enni:-:w-
# sacress S0 STRING I

¥ Type 8370 STRMG

PODNTES T BVTE

=@ cevm Type Value Vasiabie
+ 3l meLogi
% LocDeds
'S Sofeebetion Canprsd dus Pasl # L Lagical devcesaings
# [l EhercaT Muster SokMole + (3 sedwd dnversessg
= @ =_aTsnos s B D52 cofigurstion
P Aemy S ———
B Praiec Setfin MG |awr
* TypeBRID STRNG [umwr
® ddrescFointe 8110 {POINTES TO BYTE |apmisagwy
¥ sddss 8% STNG |=gor
# Type B0 STRING o
# 2dcrescFuints 80 FODNTER 0 BYTE

|anAmgon

u] x

dcply all chnges. | Select wFeced sbyec..

Address  Description "

Comcel

WATRRG! | UNEGREDIAT EBHICTE wArE SKIBRE. |I|

5.13 Modify EtherCAT master information and communication parameter
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 5.13-1
Devices * 0L X [#) Device E] pic_mc " [4] EtherCAT Master SoftMotion X
= [ Uhotled1r -
<) Devie HCQI-13000) | General A Autocanfig Master/Slaves Ethercntw—
= Bl e Loge
Sync Unit Assignment T
-0 —_— ! EtherCAT NIC Setting
.U Library Manager I EtherCAT 1/0 Mapping Destination Address(MAC) FFFFEFFFFFFFF [ Broadeast [ Enable Redundancy
£] PLC_PRG (PRG) | = < Source Address (MAC)  |00-04-5F-04€1<5 [ Browse.. [|@]
o &rCAT IEC Dbjects t —
8 rascconfiguraton Netwark Nare ecatt
EtherCAT Task
& Ethercat | Status (@ Select Network by MAC () Select Network by Name
= & ManTask i
& pLc_pRG | Tnfgrmation 4 Distributed Clock Optians
IDevice
& iton Select Network Adapter
2_SofiMotion General Axis Poot |
+ [ EtherCAT_Master_SoftMotion (EtherCA =
o 3 o o E MAC address MName Description
OOC4SFOMEICS  ethd
OOO4FMEICA  ethl
3
e
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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
Dewces - D x | Device _E’I PCPRG | (5] EerCAT Master SoftMofion 4] svaTso10A A EC X -
= [l théted1t ~r
__] ) Device pr001-13000) ' General Address Additional r
i ; ~ -
= 810 PLC Logic == Autoine Address z [] Enable Expert Settings EtherCAT.
ncess Data
= €3 Apphication EtherCATAddress  |100% 3 [] Optional
Lbrary Manager Startup Parameters
gPLC PRE (FRE) 4 Distributed Clack
= (B Task Configuration Ehg Uil NG ey Select DC DC SMNCD "
g i:::—“" ] StherCAT IEC Dbjects Enable Penn
& pc_prc Status
2 Locallevice
Information xl 00 e Time {js
2 SoftMotion General Axis Podl
o EtherCAT_Master_SoftMabon (EtherCAT| | Shift Time (e
= (3 SV XITS010A_A_EC (SV-KITSO108-]
BgP Aus1 (5M_Drive_GenericD5#4
1 4000 ¥ Cydie Time ()
Defined Shift Time

Modify parameters about encoder of Axis1, X3T is 17bit encoder, change increment to 16#20000.
Pic 5.13-3

Devies v 3 X [ Deviee [E] rcrms &  EtherCAT Master_SoftMotion [ svoxITsoina_a_EC ns Axisl X -
= [ Lnotedss I~ e
. |
= [ Device (HCQ1-1300D) ol [] invert girection
= Bl Acioge Sealing/Mapping 15220000 | increments <=3 motor tums T
= o Application

. molor turms <=3 gear output tums 1
m Library Manager Commizsioning )
[ 1 gear output twrms <=> units in application 1
B P PG PRG) &M_Drive ETC_GenedchSMon 10 | ———— —
= (@ Task Configuraton Mapping
@ EtherCAT Task =M _Drive_ETC_GenericDSP403: [ Automatic mupping
& 6 sk IEC Objects
e Inpusts:
8] rc_prs Status L

[ ct Olbgect rumber Addrn T A
5L bk woBc objes ) nect ("] .rpe
'3 Sofiation General Axis Poal Wilapmanes : -
= [ EtheCAT Master_SoftMotion (EtherCAT|
= (H sv_%3TS0104_A_EC {5v-A3T5010A+

| B8P nais1 (5M_Drive_Generchspad

Address Troe ’
0 T
TINT

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

9/ Axisl ] PLC_Motion X
L PROGRAM PLC Motion
=z v

fbPowerl
fbJogl
bpoweron

g bJogfw

7 bJogbw
Velocity
Acceleration

10 Deceleration

END_VAR
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{3 1 £bPowerl (
2 Axis:=axisl,
Enable:=TRUE,
4 bRegulatorOn:=bpoweron,
5 bDriveStart:=TRUE, )~
B ¢ fbogl ( l
Axis:=axisl, :
JogForward:=bJogfw, +_ ’
5 JogBackward:=bJogbw, e
10 Velocity:=Velocity,
11 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

Devices v IO 0 error(s) |(§) 0 warning(s) Iﬂ' 1 message(s) ] 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
: v & X| ns mdst |[5] PLC_Mota
= _]] Untitied11 ¥ || Configuration
= [ Dpevice (HCQ1-1300-D)
oy @!] PLC Logic Priority ( 0..31 ): 0 I
- Aj ication
Gmw Type
. Library Manager |Cyclic V|
\E] PLC_Motion (PRG)
[E] PLC_PRG (PRG
‘.-_-I _PRG (P ). Watchdog
[JEnable
= §& EtherCAT Task
8 e i Time (e.g. t#200ms):
- @ MainTask Sensitivity:
& pLc_rre
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
= . dere comected) (Q-12039) [ § B > ‘_ggmwmrm
= Bl pctone = Bl Pctopc = E3 PLCloge
* () pcation ] = 0 shaten{oa) O hepeaton ]
U Library Manager U Lbrary Manager g Library Manager
5] pic o pRG) g rcmemg ) nc e o)
= 8 e onipraton o o = @ Tk rfgratn
= & ehecar T & chwon Tk = & e Tok
i, &) e e 8
&) nc e T PUCIRE
¥
é ManTask oh Lm«!— ng‘w ——————————— ~
b e A Y5 N‘I : :ﬁ Normal operation of |
‘ ; soﬂ”': EtherCAT master i g ?&?::! axis status is o master and slave !
=% = A 1 J
5 A;g\ statusis abnormal | Al abnormal ) = Af Ao, o OUBTIEE
Afrmpg T 77T 7 O e o EYRUTITS R | A5 etacan Biacan)
= A\ J) Ehercar Nester Softoton EerCAT Mester Softvoner) ‘ e 3 IEOWEC et . _ |7 & ) et T Master_Scftoton (EberCAT Maste Softoter)
1= ST 7 St v A TE S D) % [ LoatherCATDevice ocatherCATDeviceest)
A ﬂ LocaEherCATDevice (LocdErerCATDRvee fest) 1 AN 9 Drive Genens402 (S Drve_GenercsPa02) : Lo~ et alalierie e | |
= A\ ] KA Servo Drver (HCFA L Servo O] T3 [ voizrcene TobaTadens) ~ 1 : ] CFATE S s HFAKE Sl 1
AR 54 Dve GenenDP 02 (34 Drve GenenchPA1D) L G4 4P ST (5 e Gt |
5 § WebsTadens pdsToDens 1) WolbsTgdei ModusTadeis)

Enable the axis first, set bpoweron as TRUE.

Pic 5.14-5
5] PLC_Motion x el | -
Device Application. PLC_Motion
Expression Type Value Prepared value Address Comment A E
+ @ fbPowerl MC_Power axis1 Enable function block 0
+ @ fblogl MC_log axis1Jog function block
I olbmmn _]auu. Enabie trigger I
# blogfw BOOL Positivelog
# blogbw BOOL Reverse jog
# Velocity LREAL 20 Jog speed,default valueis 0
# Acceleration  (REAL 50 Jog acceleration,default value is
# Deceleration |RFAI 50 Joa deceleration.default valueis ¥
< — >
B L fhPowerl |
Axig:=axisl,
Enable BEEN:="71F,

cRegulacorOnEiENEN: =bpoweron EENEN,
bDriveScarcfENER:=TRUE, );

=] € IbJogl |

Axig:=axisl,

JogForward fEER: =bJogtwiiEs,

JogBackwardEIER: by NS,

10 Velocity{ 80 heVelocity 20

11 Acceleration %0 li=Acceleration s 1,
12 Decelsration] £ J:=Deceleration S0 ] ,

13 Jerk:= , | ;[EETURN]

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

L"‘ LA
0 _ BRI

&7 Realtek PCle GbE Family Contr...

0 AR Statul & AR Properties Internet HMYARZE 4 (TCP/IPv4) Properties bt

General Networking  Sharing Genera
Connection Connect using You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
va Connecty | (8 Realek PCle GOE Famiy Cortrollr | oo ObErses o' ’
IPvG Connecti
Media State: () Obtain an IP address automatically
This connection uses the following tems: -
Duration: (®) Use the folowing IP address:
W B8 Microsoft (IR 5 i [s:
Speed: 7 é’M I 4 IP address: 192 . 168 . 88 . 200
Wl B Mcrosoh FEBEA PHIITEDL ! )
Details... ¥ Qo3 BRI E Subnet mask: 255,255 ,255. O
Intemet WRE 4 (TCP/IPvd) :

Ty Mcrosoht PR IERB S AESR]  Defutoeteey:
_ vl 4 Microsoft LLDP this3Rzhig fE
Activity v 4 Intemet Wi iR 6 (TCR/IPVE) dotain DNS server address automatically
<

(@) Use the folowing DNS server addresses:
Install.. ruristial Preferred DNS server: |

Bytes: Description Alternate DNS server:
IR 1 Intemet (137 - 1R
s AT EEHEE R

[validate settings upon exit Advareed...
( e

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

scanning to Q1, select the device and click OK to add
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Pic6.1-2
= [ Untitiedll > . =
= [ Device (HCQ1-13000) l Conminicaliin Setings [ e
7 8l PLC Loge Select Device 3
= £} Application
) Lbrary Manager Select the network path to the controller:
[8] PLC_Moton (PRG) = #lis Gatewsy- DeviceMame:  ~ ool
= 1-13000
[B] PLC_PRG (PRE) il i wirk
= {8 Task Configuration Device Address:
= §8 EtherCAT_Task 0064
&) pLc_Motion
= & MarTask xd:dm
&) pic_pre
% LocalDevice |Number of
'3 SoftMoton General Axis Pocl |channels:
= [ EtherCAT Master_SoftMotion (EtherCAT P
=@ sv_x3T5010A_A_EC (Sy-X3T50104- Serial sumber:
B Axis1 (SM_Drive_GenercDSP4( |o0049FO4E1CS
Target ID:
16C7 0002 v
o
Software displays as below after communication is complete :
Pic6.1-3
1 pevice x
Communication Settings Scannetwork...  Gateway - Dewice =
| Applications
! .
Backup and Restore ]
Files —_— ® s .
1 Gateway
Log
. = ]
PLC Settings IF-Address: Davice Name:
! localhost HCQ1-13000
PLC Shell
| Port Device Address:
I 1217 0054
Users and Groups
i Target ID;
16C7 000!
Access Rights - 2
| Target Type:
Symbal Rights 42

Task Deployment
Status

Infarmation

Your device can be secured, LEarh more,.,

TargetVendor:
Zhejiang Hechuan Technalogy

TargetVersion:
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
RIFEE

m Transmission layer: Realize reliable connection, transmission, —
Transmission Control Protocol

Port service and transmission scheduling

L Int: t Protocol
m Application layer: Modbus protocol message SR To00e

CSMA/CD

YIEE (10Base T, 10Base FL, +++)

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

)} Untited 1t

= (@ [pevice trc01-13000)

= B PLCLoge
By Copy

& Cut

(®) Append device () Update device

= £ application

m Library Managef B Paste

[5) PLC Moton PR X Delete

5] pLc_pre (o) B

= (@ Task confiqrat :

= @ ooy ] Add Ot
& ne ~|)  Add Folder..

= @ MainTask Md Dﬂiw« I

Update Device..

Properties...

| vendor: | <l vendors>

[trng for & htext sesrch

Mame Vender Versian

* - o) HomeEBuldng Automation
&N Mo
<

A Groupby catagory [ ] Disaley #ll versions (for experts only) [ Display outdated versions

&) pc_R
Edit Object

Edit Object With..

2 Locaevice
3 Softotion General Avs
+ 3 ethercar Master Softy  Edit 10 mapping
Import mappings from CSV...

Export mappings to CSV...

A MameEtbermet

Wendor: 35 - Smart Software Sohutiors GmbH

Categaries: Ethemet Adspter, Ethernet Adagter, Ethernat Adapter,
HomebBuldng Automation

Versiom 35,140

Order Rumber: -

Description: Ethernet Lnk.

Online Config Mode...

Reset origin device [Device]

Append selected dewice as last child of
Device:

@  [You can select anather target node inthe navigator while this virdow is open.]

Simulation

Clase

I Add Device !I

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 ~ 0 X []] Fthemet x
= [ Unditedil -||
= () B o] (H0Q1-13000) General D
- i’ | Interface: ]
= &l rcu
§ﬂ° ogcl i el IPAddress 92,168, 0 . 1
n Library Manager I Exhernet Device U0 Mapping Subnet Masgk 25 . 255,355 . 0
5] Puc_Motion (PRE) I Default Gateway B ke o W
B) Pic_Prs pro) -Frhemat Device IEC Dhieds A
i _ﬂ ey Network Adapters W
= @B EtherCAT Task Interfaves,
: ) Hune Deseription IF Address
10 |127.0.0.1

1 hddress
Subnet Musk
Defunlt Gataway
MAC Address
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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
|8 Add Davice x
Name: [Mockus_TCP_Mester
Acton:
(@) Append device () Insert device Frop seore ) Update devies
[53mg for a fultext search | Vendor: | <alyendares o
Mame Vendor Version  Description
= @ Pekdues
&= Efvertiet
= B Modbus
= W Modbus TCP Master
Qmmm 35 - Smart Softwere Soluliors GmbH 35140 Ad th
+ W ModbusTCP Slave Device
4 - T Profinet 10
. < >|
2 Locamevce & Cut [ Group by category [ Disptay all versions (faraxpents oely) [ Display cutdated versons
'y SoftMoton General Aus Pocd By Copy =
= " Wz Mockus TCP Master
i Lﬂ EixsCAT.| Siakuiiy i Paste Vendor: 3 - Smart Saftware Sohubors GmbH
@ Etheret Ethemet) % Delete Categories: Modis TCP Master
Version: 3.5.14.0
Refactaring 3 Order Bumber: - —
A deyice that works as db on Etharnet,
3 Properties..
Add Dbject
Lo add Folder_ =
5 Append selected device as kst child of
[ d Gevice. | oo
Insert Device. @  (roo can select another target nada inthe navigater whila this wandaw i epen.)
Disable Device
Update Device... |_AddDevice | lose

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
5
1 |
_Save
!al Axis pOd @ Appenddevce () Insert devies g deace (O Updatedevice
sr s°moﬁ°r [5tring for & fislhast search endar | <Al vendors> -
- i | Name Vendar . Verszion 1 Description
2et) = (0 rdouses
= 4 podbus
= W98 hodous TCP Save
P_msmf (m ot = i 1 B5120 A genenc Modbus ¢
Refactoring
Properties.., . n
[ Graupby eatagery [ Display all versions (far experts only) [] Display outdated versiors
| Add Object H Mame:MotusTeR Save
) Vendor: 35 - Smart Softmare Solutions GmbH
i) Add Folder... i =
Drder Number: -
M Ager a5 Slave for
|| Add Device... Demve e
Insert Device...
» . Append selected device as lnst child of
Disable Device Modbus_TCP_Master
@  (vou can salect ancther target node in the navigator while this window (= open.)
Update Device... — i~
- SN
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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 > & X [ Ethemet (7] Modbus TCP_Slave x
= [ Unbiedts *
General
= @ Devie (HCQ1-1300-D) bl Modbus TCP
= Bl PLC Loge Modbus Slave Channel lSIaueIPAddress: 192 . 168 . 188 . 88 I
= £ Application .
Responza Timecut (ms): 1000
n Library Manager Modbus Slave Init .
[E] PLc_Motion (PRG) i l Part: 502 | I

é.l PLC_PRG (PRG) ModbusTCPSiave Parameters

= (@ Task Configuration

ModbusTCPSlave 1EC Objects
= 3B EtherCAT Task

&) pLc_Mation Status
=8 MainTask
] pic PR Information
2 LocalDevice

3 SoftMotion General Axis Pool
+ [f] EtherCAT Master_SoftMation (EtherCAT
= (@ Ethemat (Etheret)
= ) Modbus_TCP_Master (Modbus TCP M
|3 Modbus_TCP_Siave (Modbus
I

Click on Modbus slave channel—Add Channel
Pic6.2-7

4] ethems=t x' T Modbus_TCP_Slave x -
Ethernet [Device]

| Modbus Slave Channel

Modbus Save Init

Name Access Type Trigger READ Offset Length  Error Handling WRITE Offset  Length  Comment

ModbusTCPSiave Farameters
ModbusTCPSlave TEC Objects
Status

Information
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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] mModbus_TCP_slave x| | Ethernet

Genaral

Modbus Slave Channel

Modbus Slave Init

ModbusTCPSlave Paramaters

ModbusTCPSlave IEC Objects

Status

Name Access Type Trigger READ Offset Length  Error Handling WRITE Offset  Length Comment

ModbusChannel

Channel

Name Channel 0

Access Type Read Holdng Registers (Function Code 3)

Trigger Cydic ] Cycie Tima (ms) 100

Information

Comment l

READ Register

Offet {ox0000

Length .5|

Error Handiinig | | Kees last Value

'WRITE Register

Offsat

Lengtn

Cance
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
General

Modbus Slave Channel
Modbus Slave Init
ModbusTCPSlave Parameters
ModbusTCPSlave 1/ Mapping
ModbusTCPSlave IEC Objects
Status

Information

3 Ethernet -
[ Parameter Type Value Default Value Unit Description
# NewChanneiConfig BO0 true truie Uge the new Channel-Canfg format
# Unit-D USINT | 164FF UnitI0 of the Device |
# ResponseTimeout DWORD 1000 1000 Maximum time for a Slave to respond in ms
# PAddress ARAAY[O.Z]OFBYTE  [192, 168, 188,...  [192, 168, 0, 1] Configure IP Address of TCP SLave.
# Part LINT 502 s02 Part where the slave is istening
| % 4 channelo ChannelConfig
[ # Configversion LIDENT
|unit-ID of the Device

Right click the tree menu Application to Add Object, Global Variable

variable as follows:

Pic6.2-10
[ Ethemet x
bttt
G | —
= [ Devics fcq1-1300.0) S Tnterface: [emt
= Blleciac
E— Stz PAddress 192 . 168 .
g Ly Tl_',',l M  Alarm configuration...
3 mcm @ Copy © Application...
) pe pd B Paste B Auds Group..
[ reskcd X Delete @ Cam table.
- & s , & CNC program...
9 3
&) - @ CNC settings...
=@ T Properties.. B2 Data Sources Manager..
.Elﬂ_ Add Object F % oDuT.
3 tocaDevice Add Folder.. (] External File. .
' Softotion Gen{ [7°  Edit Object lﬁ Global Variable List... |
+ |H ethercat Mast Edit Object With... {] Image Pool..
= [ ethernet (Ether © Login = Interface...
= ﬁ Modbus_TQ — = @ Network Variable List (Receiver)...
123 Modbusg MNetwork Variable List (Sender]...
| Delete app!lcﬂlloﬂ from device
A
([ Ethernet '@ 6VL x
1 [att bute 213if
2 VAR GLOBAL
3 ARR: ARRAY[l..5] OF WORD;
¢ 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
Devses. - 4 x a3 Ethemnet @ 1 & Modbus_TcP_Slave x
= L) untded]] ad (] ] = w T
| Find Filter Sh, Il + dk Add FB for IO channel..
# [l Devee e300 o Buon it
= [ PuC Loge Hodbua Seve Channe) Wariabie Mapping  Channel Address Type Unit  Description
.0 | i e e s
@ o1 | Modbus Sleve Init Wt Assistant
1) orary Mansg=
3 pic_Moson prG) PSRN Carmitnet Tevtsearch Calegories
5] PLC_PRG PRE) T = - —
| i—_é i Mo dbus TCPSsve U Mapping s = Naioa Tyge Address origin
o !
= & i CAT Tosk | ModbusTEPSave B Ojects O spplicain 3
e | ! o
& PLC_Motion 1 !l :.c_:_:m
_@m?d‘ | Setus + |B] pc pne
& rc pro | iformation
3 LocaDesice '
3 SeftMobon General Axes Posl d
# [ EthercaT Mazter_SoftMotion [EfmerCaT|
= [ etheret Efemen
= # ) 23 Banc
& 1) 343_math
2] struchuned view Filter: | More -

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
B communic: Inectic
CoM1 comz |  coms |  cova | RemoteHm
Remate PLC Ethernet PLC | Service | Printer | Keyboard
| I Device Alias P Port Device Type Default Station
H Ethernet PLC{Or Service by Remote HMI) bt
Manufacturer: Modbus Compatible ']
Device Typa: -Modhus_TCP v]
Device Alias: Allas cannot be null, DefaultDevice3

Default Station No.:| Constant =

| Broadcast Station:

1 -gynchrnnize- Station No. ]

Communication Setting
The IP address of Ethernet PLC

Compatible Model
Modbus Compatible Bxternal Device
via TCP

[Fb(erj '_| 192.168, 88 .200 Support Online Simulation
Port No.:

|.Cnnstant hd 502 E—‘

[ Reset ] [ Advance ]

Instructions l

[ oK ]' [ Cancel

-
Local HMI can access Ethernet PLC register data through IP address and port directly.
Add

|[ Delete Jl Update

|_ Help | [ oK ] Cancel

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
@9 Package Manager X
Currently installed packages:
Refresh Sort by:  Name v
Mame Version Installation date Update info Uninstall...
@ copEsYS SoftMotion 44,0.2  2022/4f2 Free version 4,10.0.0 available! Details..
3 HCQ1-1300-D-vI00-TestifEd B H 0.0.0.1 0224419 l
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
- o8 3 = 14.0 (35 - Smart
+ 5 oint.ogging =B poin g Functions, 3,5.5 ti
=+ |HCFAModbusLib = HCFAModbusLib, 1.1.0.0 (HCFA)
+ <08 JoStandard = IoStandard, 3.5.13.0 (System)
$ @ 1o <= =i <
* @ =
+  afiel
Modbus TCP FB and instruction as below:
Pic6.2-15
MODBUSTCP_DeviceDiag
—{bRestart bDonep—
bErrorf—
wErrID —
Name Type Input/Output Instruction
. Restart slav: Vi nd reset
bRestart BOOL in estart slave device and rese
error code
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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
e T
Devices v 3 X ﬂ Library Manager i e
= {3 new ~||3;Add library X Dele | "™ ModbusTopOewice
= (45 - ] |— Action:
d Dgwce MQI lma) Cut [ @ Appand davies ) Update device
= 3 pLcLogic : |
l # - e 3—5 (Opy for & Asltext snarch Vendor: | <all vendars>
", ;Eplnbon st Name Vendor Version Description
Library Ma > = (i Miscetonecus
&) ric_pro X Delete @ vodbmnoeds  HEA  LOOL
= ok, s 1003
= 84 Task Confid 21 properties.. Ij@m_ T
=& ManTq + - (1) Fedbuses
» ) :7) Add Object »
& PL
Y e ) Add Folder...
osibewce
A I8
‘l SoetoNon Carera Uij.::v;:/ice | | Group by categary [ Display all versions (forexperts anly) [ ] Display outdated versions
' Edit Object st
o oty P Categories: -
Edit Object With... i : ?‘
Order Bumber; - ]
Edit 10 mapping m::m
Impart mappings from CSV...
Export mappings to CSV.. I
% Online Config Mode... Append selected device as kast child of
Device
Reset ovigin device LDevi(e] @ [Youcan select ancther target node inthe navigator whils this window is open.)
i T —
Simulation

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) Loy Manager " [ mModbusTepDevice x -
Modbus TepDevicePerameters Barameter Type Value Default Value Unit Description
0 # LanlD Enumeration of BYTE 1 1 Slave ip address is the port's o which you select
Modbus TepDevice |jO Mapping
# Porthum INT 502 502 Set network port number for modbus top communication

Modbus TepDevics IEC Objects
Status

Infarmation

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
comt | coma | coms | coma | RemorzHMI
Remote PLC | Ethernet PLC | Service i Printer i Keyboard
| ID Device Alias P Port Device Type Default Station
N Ethernet PLC(Or Service by Remote HMI) X
Manufacturer: Modbus Compatible v|
Device Type: [ Modbus TCP A |
Device Alias: Alias cannot be null, DefaultDevice3
Default Station No.:| Constant VI 1 | Synchronize Station No. ]

|1 Broadcast Station:

Communication Setting Compatible Model
The IP address of Etherniet PLC Modbus Compatible External Device
— via TCP
|_F‘Xed - | 192.168, 88 .200 Support Online Simulation
Port Na.:
| Constant » 502 3‘
|_ Reset ‘ | Advance |
Instructions ‘

OK { Cancel |

S—
Local HMI can access Ethernet PLC register data through IP address and part directly.

Add |l Delete | Update

[ Help | [ ok ] 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 baAllSlavesOk
—bReset wOfflineSlavesNump—
bDonef—
bErrorf—
wErTID p—
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

| H Add Device p 3

| Name: [Modbusnstaster

Acton;
| @) append devica (0 update device
||5ring for a fulltext search vendar: | <Al vendors
MName Vendor Version Description
= [ mscelianecus
o (2] Device x  ModbusmbDevice  HOFA 100,
51351 new = l () Modbsmbiaster  |HOFA 1002 |
- Communication Settings 3 ModbusToDence  HCFA L2301
= (3 [peves (icQ1-1300D), T e
= &) pLC Logic |& Cut
= o Application e} Copy 1
9 Lirary e Paste
‘_i_] PLC_PRG (F X Delete :E Group by category ] Disolay all versions{forexperts ondy) [] Display cutdated versions
= [ Task Confi{ [ Properties... | & namesMouRRmsster
- MaiiTa Vendor:HCFA
= | s Add Object » Categories:
&] a¢ Version: 1.0.0,2
|23 Add Folder... S -9
% LocaDevice - homaee
Y s ‘Ii Add Device... I TR
. | Update Device...
H modbusTepDevice (|
)" Edit Object
Edit Object With... | Append selected device as last child of
| Device
Edit IO mapping ©  (Youcar select anather target node in the navigator while this windaw is cpen.)
| ings f = [
mport mappings from CSV. e
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
| & Add Device o o - x
| Name: [iodnariniore
\;_x'i ModbusTepDevice sTrnDedes) ‘ Actory
t‘ﬂ USREUM: ™ 3{, Cut @) ppend device () Insert device T Uodate device
By Copy = T 7
& Paste Name Vendar Version Description
- [ [re—
5 Dol 0 modnsrusive  [pFa [1o02
Refactoring »
2 Properties..
Add Object I
t
) Add Folder...
A Add Device... " [ Group by category  [[] Disatay all versiens{For expertsionly) [T Display outdated versions
Insert Device... H Mame: Modusrnsiave
. . Veador: HOFA
Disable Device Categones: §
Update Device... st 1.ol.n.i W
7§ Edit Object Darrtion
Edit Object With...
Edit 10 mapping
append selected device as last child of
Import mappings from CSV... HModbusktuttaster
Expon mapp‘ngs to CSV. @ (You can selact another target nade in the navigator whie this window is apen.)
wices | [} POUS Simulation I

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
,. 15 Add Device b
|}
{ tiamer [ o
Action:
(@) Appand device () Insert device () Update device
E. string for & Rltest | Vendar: | <at venders> vl
5 @ ModbusRaaster (e 1l Il name Vordar | Version | Descripbion |
@ ModnarwSlave Cut = §) Miscalaneous
B Copy ) ModbusSiavereadChannel  HCFA 1.0.0.1
Bt @ ModbsSaveriiteChame HEFA 10.0.1
K Delete
Refactoring »
{3 Properties..
| Add Object IL._q Group by categary  [] Display all versions (for sperts only) [ Display outdated versions
B Aad Eolders. Piaase asiect a device fiom the et bove.
I Add Device... I
Insert Device...
Disable Device
Update Device...
] Edit Object
£dit Object With...
Edit 1O mapping
Impert mappings from CSV... ©  (Youcan select snather targer nade in the navigatar while this window is open.)
viees [T Pous 1 Export mappings to CSV... -
mctinie Clase
Simulation i S
A set of read and write is added to the routine, shown as below:
Pic6.3-5
= [ ModbusRtuMaster (ModbusRtuMaster)
= lfﬂ ModbusR tuSlave (ModbusRtuSlave)
[ ModbusSlaveReadChamnel (ModbusSlaveReadChannel)
[ |ModbusSlaveWriteChannel (ModbusSlaveWriteChannel) |
Click Added ModbusRtuMaster, select ModbusRtuMaster configuration.
Pic6.3-6
__{j Device _ﬁ ModbusRiuMaster X
I ModbusRtuMasterParameters Parameter Type Value Default Value Unit Description
| ¥ COMID Enumeration of BYTE 1 1 MNumber of communication com part
| ModbusRtuMaster /0 Mapping
@ Haudrate Enumeration of DWORD S600 8600 Baudrate of the serial port
| ModbusRtuMaster IECObjects # Databit Enumeraton of BYTE 8 8 Databit of the seral 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 1] 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

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

145



mailto:400@hcfa.cn

Communication Setting

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
0 Deviee H  MedbushuiMaster 4 ModbusRtuSlave x -
ModbusChManagerParameters Parameter Type Value Default Value Unit Description
) # SiavelD BYTE(D..247) 1 1 ]Th: address of slave, set to 0 for broadcast
ModbusChManager J/O Mapping
# ResponseTimeout WORD(2..65535) 100 00 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 Hl  ModbusRiuMaster [ ModbushiuStave ] ModbusSlaveReadChannel X -
ModbusReadChannel Parameters Parameter Type Value Default Value Unit Description
# FunctionCode Enumeration of BYTE Read Coils{1) Read Cals{1} Function code of modbus slave read charnel
ModbusReadChannel /O Mapping
# addr WORD o o Read address of the function code
Status ¥ length WORD(1.. 160} 1 1 Read length of the funchon cede
# Trigger Enumeration of BOOL Cyde Cycle Trigger the communication
Infarmatian # CydeTime WORD(10.,65535) 100 100 ms aniy used when the cydical rigger
# RetryTimes BYTE 1 1 number of retries when communication faled

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
) Device | (3 ModbusRiuMaster [ ModbusRtuSlave @  ModbusSleveReadChannel  HodbusSlaveWriteChannel x b
ModbusWriteChannel Parameters Parametar Type Value Default Value Unit Description
) # FunctionCode Enumeration of BYTE Write Single C...  Wiite Single C... Function code of modbus slave write channel
ModbusWriteChannel [/O Mapping
# addr WORD 0 0 \Write address of the function code
Status ¥ ength WORD(1,.150) 1 1 Write length of the function code
¥ Trigoer Enumeration of BO0L Cyde Cycle Trigger the communication
Innroiation CycleTme WORD(10. 65535) 100 100 ms  only used when the cyclical frigger
# RetryTimes BYTE 1 1 rumber of retries when communication falied

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 7 b8
| Remote PLC | Ethernet PLC | Service Printer | Keyboard
COM1 comz | cama | com4 Remote HMI
Unused 2} Connect Device{Master) @ Provide Service{Slave]
Device Type: |Modbus RTU Server '|
Device Alias: | Service
Server Station No.: | Constant v 1 :

__| Enable Address Mapping

Compatible Model
Modbus RTU Server

Communication Setting

Communication Typa: | R5485-2 . Support Online Simulation
——— supportaddrmap
Baud Rate: 115200 -, 0X_n--»LB{n-1)
e o1 1Xn—>1B(n-1)
petabiy B 7] nd23,..65535
SR B 1 7 s meslwmen)
Parity Bit: None > | | PLm-->LW(m-1)
m:1,2,3,...,.9999
_ Reset _Advance | 2 _k--> RW{k-10000)
A _k-->RWik-10000)
k:10000,10001,10002,....65535
Instructions
Help | OK | Cancel

6.3.3 Modbus RTU Slave Application

Modbus RTU slave FB and instruction as below:

Pic6.3-11
MODBUSRTU_DeviceDiag
bRestart bDonep—
bErrorf—
wErrID }—
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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Pic6.3-12
; ﬂj Add Device w
Name: ModbusRiuDevics |
| Action:
(®) Appand device () Update device
|=_.-|-: Tor a fultext search Vendor <Al vendors> -
De;); - g * : l’ Devix MName Vendor Version Description
S ok = | = = [{) Mscatansous
i IMd W [iﬁhm.ﬂ.hmuu [Heen 1o
= [ Dewice (HCQ1-1300-D e A0
" & Cut T ModbwRntaster | HCFA | L0.0.2
8 PcLoge By Copy (H modbusTopD=vice  HCFA 1.00,1
- O Application , + [ Fieidbuses
) cibrary ' -
&) picprc X Delete
= [ taskcon{ ) Properties...
- T [
- L;uﬂ tx  Add Object ’ 1 |EF Groupby catagery [ Display all varsions {for axparts anly) [[] Display sutdated versions |
B A add Folder.. I3
% LocaDevice = Name: ModbusR niDevice
% Add Device... |1 Vendor: HCFA
. : Update Device... e -_
\ﬂ ModbusTcpDewvice| ., % Version: 1.0.0.1 .
8 ModbusRisast Edit Object Order Humber: - <
= faster|
- Edit Object With... Description:
= [ ModousRtSia
(@ Modoussi] Edit 10 mapping
[ Modbussi Import mappings from CSV...
Export mappings to CSV... Append selected device as last child of
% Online Config Mode... Devies
@ (You can sebect ancther target node inthe navigator while this window is open.)
Reset origin device [Device]
Simulation

Open added ModbusRtuDevice, select ModbusRtuDevice configuration.

ti ModbusRtuDevice X | hd
ModbusRtuDeviceParameters Parameter Type Value Default Value Unit Description
# COMID Enumeration of BYTE 1 1 The com port used for communication
ModbusRiuDevice /0 Mapping
# Baudrate Enumeration of DWORD 9600 2500 Baudrate of the serial port
Mo dbusRtuDevics IEC Objacts # Databit Enumeration of BYTE g a Databit of the senial port
E # Stopbit Enumeration of BYTE 1 1 Stopbit of the serial port
FRAtas # Parity Enumeration of STRING EVEN EVEN Parity for messages on the sevial port
Sebrmatian # FrameTmeout WORD{1..959) 100 100 ms Timeout of the frame ransmissions
# 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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i communication Connection ? .
| Remote PLC | Ethernet PLC l Senvice | Printer I Keyboard
COmM1 COM2 COM3 | COM4 Remote HMI
) Unused @ Connect Device{Master) ) Provide Service(Slave)
Manufacturer; | Modbus Compatible

Device Type: | Modbus RTU

Device Alias: Device

Pre-set Station No.: |Constant ¥ o= Synchronize Station No.
[7] Broadcast Station: Master Station No.: 1 @
Communication Setting Compatible Model
— Modbus Compatible External Device

Communication Type: |RS485-2 *|  support Online Simulation

Baud Rate: |g500 -]

DataBit |8 . |

Stop Bit: |1 A |

Parity Bit: | Nane = |

Instructions

[ Help [_OK ] 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

[OPC-LIA Server

=

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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