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Preface

Since thfei ntame ntigththrmayi, d devel opmentecofholtaofwn matoinan

industrial control mode finds it harder and harder to me
net wor ki ng. The market and technol ogy b aeakxgrso umodt icoanl | fc
controller twedthumew mewhtiechnol agy, |miwgltoper for mance

In early time, only some international companies can
used in few areas with high prtihcee Iwihfiel ec ypcoloer onfai Ml @& niasnc«

qui ck updating, which requires progr&mmhwywgHGREAI Tecsh rbalscegy
Co. CLHGFA) choose CODESYS as platform of our Q series PI

platform for industrial automatiroech spfrowamenmidregv el apoe @
(Il EC6-B)Y3tor project programming of different area and i nc¢
hi gvel |l anguages. Programming ideas, architectures and

introduced ctomtirmddsdtnrgi aalrea by CODESYS, also equipped wit

acquilsahdoanal ysis. More types of hardware interface are
Et her CAT, CANOPEN, RS232, to real i zuel tciopnhneu nii rbdaussi torni awi tfhi
protocol s. High speed | O is also equi-ppeddtpulrsal Bzgnato
Meanwhi | e, USB 3.0 makes it very convenient for data stoc

peri pheviades.

As baig manufacturi ®g comumtorl,i n@hitreachnol ogy stil/l has
devel oped countries |like some European countries, Amer i
products only <choice of our users nfoore anguinmoe el onnag | P&

i nvest ment and research on embedded controll ers, and | es
more products |ike Q series and companies |ike HCFA wil
information technology of industry.

Applicabl e Reader
Users of HCFA Q series PLC, with basic knowledge of
hardware configuration, software programming and debuggi |
Main Contents
Chapter 1 introduces CODESYiSc atnidon t-BE@6 bg¥3lammi ng speci
Chapter 2 introduces software installation and interfa
Chapter 3 introduces software architecture of CODESYS

Chapter 4 is about introduction and application of HMI
Chapterdwbceasntaroeati on of new CODESYS project, includin
communication and program downloading, monitoring and de|

Chapter 6 is about realization oflP Mdddb wpd/eFRTZB® mmuni cat.i
OP UU A & HCeAT.
Terms and Abbreviations

Di agrla-iTer ms and abbreviations

TerABB Description/ Fulll name
Q1 HCF& me dsiufme C
POU Progo©Oagani daiti on
PL C Progr ammaghdeeant rol | er
DUT DatUaiTy p e
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System Overview

Chapter 1 System Overview

1.1 Documentation File
Thilse fiis only for GCODPHSWYSEeWB8eS5dSB8RAI oad the right versi
as instructed. Correspondi ng r @&utrienfeerwinicle. alTshoe bea | gr anaiy

together withlhsthetaohtsr édlobendd i @l Sh é&pmwehGAA e. t ADp sugges

or correction of the file welcome to contact wus vVvia emai
4 0@h c fcam.

1.2 Soft PLC Solution

Based on structure of hardware, PLC can be divided int
PLC execute c¢omnearnddvsar rtehroorugcherht ain ASI C chip. While soft
realizes its function through PC or&emkhkeddeddcohnbaraslof éws
sealed in PC or embedded controll er.

Soft PLC technology isotoalklkahazedw®lLE&€ flhimoctgloni ndust
computer (I PC) or e@gmbboedddwarceontandl Iseorf t war e. Wi t h develo
technology, computer standardized communication protocol
data interantiPbl€ Betdweout si de more convenient, whil e inc
obvious. Soft PLC is a better choice for future PLC trer
HCF& new effort on that.

Soft PLC is an integratidonPLod |[fiuknec tsiwdintsc ho fv aclounmep uctoenrt raonl
control, mapdratatomal numeri cal processing, network commun
mu Htaisk control kernel, it provides strong i matiwanti on se
connectable with types of Il O system and net with open

advantagesy as bel ow

Open structure for types of |1 O and bus interface.
Easier maintenance and closer to international stand
Full wuse ofr PHetstoaurr ceo fftoware and hardware platform.

Lower cost and united standard for better competing

1.3 CODESYS Introduction

CODESYS, full name in Controller Devel opment Syst em,
Solution GmbH), whiimh Biasr ahheé ad q Ger tmamed

CODESYS is the reliable environment for PLC developi
|l anguage. The editor andl deblbgbangaageb@bpiesantiughwiCadel y
used by companies | i kearmB,B, EBECKOFd&x r @dtalct,h et c.

1.4 IEC61131-3 Programming Specification

In March of year 1993, | EC published I EC 61131, whi ch
information area to industrial control area(li hetsoftwar
communicati on, etc). This fixed disadvantages of traditi

For questi onsf et eceomadddrOt@as f @an 4


mailto:400@hcfa.cn
mailto:400@hcfa.cn

Creation of Simple PLC Project

compatibility, software maintenance and reusability)

Il EC631131 is the first international-3sitantdhieidfnodnd®&d C p
of united PLC programming | anguage, including two types/(t
six languages in total. Textwual: instruction Iist(lL) an:i

function block diagnam(&BDfrhaste@8EGre €antinuous functio
|l anguages can be taken to serve the same project, which
of single supplier, increase readability, safety and red:l

1.5 Document Update and Publish Status
Di agrla-BDbocument Update and Publish Status

Publish t Manual N g Updat e Publ i sh s
2019/5/ 28 ATC/ MQ$0Q l1st versionFormally pu
2019/8/ 7 ATC/ MQ$01 2nd versionFormally pu
202/9/11 ATC/ MQ1S201]3rd versionFormally pu
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Chapter 2 Software Installation a

2.1 Environment requirements of Installation

2.-ICODESYS V3.5 is the host programming software, whic
and hardware configuration. Due to its complexity and
requirements on PC hardware and syst ermeceonmvmernodnanie notn. alse a

bel ow di alggram 2.1

Di agrodBnvironment requirements of Installation

Descrig Mi ni mum confi gu Recommend config
Oper at Wi nd 2WDWi ndows .

systen Vistal Wilh/dboows 1 Windows 7/8/10(3
RAM 512 M 4GB

Hard d 20 0 M 2GB
space

Proces Pentium V, Centri Pentium V, Centri

Pentium M>1.06G Pentium M>1.5G

2.2 Steps of Installation
Cl ose tVvhieruasntdoftware or pulti sGCODIESTYSr e nit ms twehliltaet i on, [

functid@ndecareal i zed or deleted during the process.
Install ation package can beHC&@HND lolaaddedntxaof bekowl web
ht t p: //class.hcfa.cn/ mod/ folder/view.php?id=7009

Doubl e click after downloading i ®®PdalBeaftoroemm ipmstkalglea toif
make sure the environment contains Microsoft Visual C++
version), or the program wil/ install these software aut (
as pi-x, 2s el elzeaf aNwelxtt .i nst al\PIratgir @@ OrBEWLt¥FES 383 y0Ou can
select Change to reset the route. User can choose Compl ¢
Complete is recommended for primarynuisferseedédc kshomwn ad ¢
2 .-2.

Pi @l Pi @2

2 CODESYS 64 3.513.0 - InstaliShield Wiza WS [ copesys 64 35130 instaishieid Wi R =S

\ to the InstaliShield Wizard for ticense:figraement: .
CODESYS 64 3.5.13.0 Please read the following license agreement carefully. CODESYS

L BRSPS Pl The InstaliShield(R) Wizard will install CODESYS 64 3.5.13.0 on :
your computer. To continue, click Next. License Agreement

for the usage of a CODESYS Software or CODESYS
Software Package

[ »

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

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

The followina conditions are aoreed hetween vnii as the anftware

@) I accept the terms in the license agreement

1 do not accept the terms in the license agreement
Open Source Licenses

InstallShield

Back Cancel <gack [ Net> |[ concel |
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Pi @3 Pi @4
Destination Folder Setup Type
Click Next to install to this folder, or click Change to install to a different folder. CODESYS Choose the setup type that best suits your needs. CODESYS
\:7 Install CODESYS 64 3.5.13.0 to: Please select a setup type.
k C:\Program Files\CODESYS 3.5.13.0\
(@ Complete
ﬁ All program features will be installed. (Requires the most disk space.)
() custom
Choose which program features you want installed and where they will
ﬁ be installed. Recommended for advanced users.
<Back [ vet> ][ cancel | <gack | wext> [ cancel
Pi ®5 Pi @6
#2) CODESYS 64 3.5.13.0 - InstallShield Wizard X 15 CODESYS 64 3.5.13.0 - InstallShield Wizard X
Custom Setup - Ready to Modify the Program s
Select the program features you want installed. CODESYS The wizard is ready to begin installztion. coDESYS
Click on an icon in the list below to change how a feature is installed. Click Install to begin the installation.
Feature Description If you want to review or change any of your installation settings, dick Back. Click Cancel to
CODESYS ... Next generation exit the wizard.
- =3 ~ | CODESYS Control Win 54 e e O
=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.
InstallShield InstallShield
Help | <Back [ mext> || concd | | <Back [ _mstal || cancel |

Wait for the installation after above steps and then vy
to edit

After installation, i f |l anguage of t he software i
baYropt iYomsnguageYusetrt ilnagnguage interface, choovne Inesdded or
confirm and then restart. CODESYS application setting
Pi@7
# bemoroect-CoDESYS

fle Edit View Project Buld Oniine Debug | Tooks | Window Hep
@ S ve B X AYAY Package Mansger... b w % (25543 § | ¢

o
@ Library Repository...
a

[8) Pc_PRG X Device Reposi == =1
= (3 Demo v 1 rroGaM @] Visualization Style Repository... Options X

- (7 [pevice (CQ1-13000) License Repository..
H_I e | mow '] ry. @ e lin :
Bl mcioge W License Manager...
=) Appcation - -
O.’ UbraryMoroger |1 Scripting v -hl‘ CElhe T User interface language:
(8] mc_mc pre) Y Customize... Uoraries (O Same as Microsoft Windows
8 ak contprseon 7 ‘ i Lirary download ® : ‘
- antgra Options.. o Specific language: |English v
& 9 (& Load and Save
& vt fmporteed Export Opiore. Please note: Changing [Deutsch
) me e FA Moritoring application s restarte
=% Locabevee I PLCopersvL language and wiill then s
() ceneralto (ceneraito) Proxy Settings taliano
3. Softiton General s ol % ae ¥ et sem‘gs”"’ecmﬂ’uvcngéﬁ
) :d (@) Same as user interf =]
SFC editor
B smartCadng () Specific language: -
= Store
[E) Text editor
&) visuslization
& Visualization styles
@3 Visualization user management.
v
< < >
< > Watch 1

s o e 5] o

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

+ [© 0 erroris) | ® 0 warning(s) [@ 0 messageis) | X ¥ |

Description

Project Object Position

Lastbuld: @0 @0  Precomple: o/ G Project user: (nobody) Q
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2.3 Version Management
Swicthet ween different versions of software is not support
will be compatible with | ower ones automatiicast gll| Pdffere
and used as combination. Di fferent versions of program ¢
function can be added without updating the whole version.
2.4 Help System
Def aul t installation of help sy®ofem@ODEISYSbeapdouseded aaf
Help in menu bar to click Catalogue to get online help.
words.
Pi@l
@ CODESYS = - o X
Fle Edt View Project Buld Onine Debug Took Window | Help Y
a1 o o ) KEE @ contents colsshitsFl |- s Bz

@ Index Ctrl+Shift+F2
P Search =

CODESYS Homepage...

Display Usage Analysis Data...
About...

] New Project...

3S-Smart Software Solutions GmbH

This help corresponds to CODESYS V3.5
SP14

Last update: December 2018

www.codesys.com

CODESYS Help
Back @] & | @contents | Index A Search | &
Contents v o X CODESYS Development System
B, Jco0es s Development Syster
-4 Fikdbus Support CODESYS Development System
& 0 Runtime Systems, OPC UA Sen\
@ conesys Applcaton Ccomposel . CODESYS Development System
- @ CODESYS Store
- @ CODESYS Visualization
-8 Lbraries
[£] Glossary
- Add-ons
+ Using CODESYS Help
+ CODESYS System overview
a 5 + Features
& Contents || ) Index
Ready

For
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2.5 CODESYS Interface Introduction

ndow

t

t
a

t ch

he

St aGAQDESYS,y usé¢erface of A0 BBE SYoSn sV 3s.t5e dS Poif menu bar,
wi ndow, device window, monitor wi ndow, message Wi
introduction.

Al'l windows and views in CODESYSbientdermgaeed amwetmomgefi x
user |ike.

Pi @1
» S0 -IRERs project” - CODESYS
File _Edit View _Project _Build _ Online _ Deb
BEH S s B ALBE AN G BT
Devices v BoXx
=) MBE-FER M|  Device Application.PLC_PRG
= 1 Device [connected] (HCQ1-1300; Expression Type A E
= &l pLcLoge # blight1 BOOL O
= 2 Application [run] # blight2 BOOL
.]JLbrawManager - he
< >
[Z] pc_PrG (PRE) =
B Pout (re 1|+ foTONL (INEGNE:=NOT foTONL.QEMER, pt[  7estoms  |:=Tés00Ms); A
=& Task Configuration - 7 CT'?E WO -
=& MainTask g s IF Va0 FiTinel h THEN
_____ Bloxc grg 5 iVarlIh-iva:[: Cbhar 1
( 1 - i R . 9 Py
ch . € blightl EENEL:=1; |\ )
7 blight?@IE:=0; Y= _ == ===
1 L
1 Betgac im"m g @ ELSIF iVar[ 0 piTimel| s’|un iVar[ 0 FiTimel[ & | THEN
Yen e ’""5"00‘_ 3 ideng 2 J:=2; 100% |(R] v
Messages - Total 0 error(s), 0 warning(s), 6 message(s) < "|
Download H |0 0 error(s) |® 0 warning(s) IO 1 messagel(s) ‘ x ;ﬁ
Description (TTTTTTTT i Object Position
. 1
€ A Core Dump created on the 2019/5/9 lS.UO.C: K c qq ec _:
\
< > TTSs_-T T T ’
2 Devices DPOU: @Eraakports @Messages-Tula\Derror(s),Dwarnmts),ﬁmessageﬁ@'Hatch1 I

Device user: user  :buid: @ 0 & 0  Precompie: i§| RUN Miblijiegnhoce  Imunchanged Project user: (nobedy) IN Ln5 Col18 Ch §

The TAB under the message window allows you to swi
view any express.don in the program
Pi @2
Watch 1

Expression Application Type Value
[ S
: u_raf _:
\_\’ _____ -

<

Online mode displays the current running status of
For questi onsf et eceomedddrot@s f @an 9
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Chapter

3.1 CODESYS Software Architecture

n

form

of

|l ayered

3

architectur e,

interacti omsvi épepllu dcidatg kel no,b a l

vari abl

CODESYS

€,

visiting

CODESYS Softwar e

software

access

object. Takidgadi agaam!| 8, 1 i PLAecaenmti helss fadwl nte ppl reo gsrt aanmsd
simultaneously and tot al control is realized.
Di agrodm
Application 1 Application 2
Task 1 Task 2 Task 3 Task 4

Program PRG1

|

\Qrogram PRG2

P@ram PR93/

Program PRG4

|
One

o]
to

mo

F

uni t

s e

FB1 FB2 FB3 FB4
Global/direct address variable
Visiting access
A
L 1
Communication
n PLC system, the device provides environment t
or more applications can exi st in one device
Applications wi || be distribgtedobal CP8r iuanblte,oft aBLkC,an

organi zation

communi

For

cati

on

uni t (POU) .

bet ween

Vi si

vari abl

qguesti onsf eofrt eceomadddrOtias f @an
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3.2 Device Manager

The smswill pop up di alogue of Create New Project when
creating an empty or standard project after. Choose the
Device if standard project is selected.

Di agrodm
A MewProject * Standard Project X
Categories: Templates:
{3 Libraries. = B : x Yo bout t t tandard ject. This wizard will create the followi
o] v E @ @ @ anbrei;:;,t?,mﬂ:,;r::;;tnms andard proj; is wizard will create the following
Empty project  HMI project: m prsv::rd =

- 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.

7 Device:  |HCQ1-1300-D (Zhejiang Hechuan Technology) v
A project containing one device, one application, and an empty implementation for PLC_PRG pLC_PRGi": Sh'uchledTut(Sl‘) ~
Name: _I.Niﬁedl
Location: _u‘bl |
o Cancal
Cl ikt o finish the creation. Notice: user should instal
CODESYS.
3.2.1 Package Manager
Al l software packages s hoYuHadc kbada @iangsetra | bAsnids etshnegp a s b f Twat e
packages can also be deleted or updated in the manager.
Different configuration files are needed for different h;
PLC functi on, Il O modul e, l'ibrary dement daiviilces defscigi parn o
code, et c
Pi@2
® Demo.project” - CODESYS - O X
Fle Edit View Project Build Online Debug | Tools | Window Help A ¢
B H & v~ % 8@ X (M0 MA |§PukageMamger- b m|[(E=2=23 o B |= | R I
i} Ubrary Repository..
@ Device Repository... ToolBox > 3 X
33 Demo & Visualization Style Repository...
= Device (HCQ1-1300-D) W License Repository...
=B PLC Logic
) o Application @ package Manager X
-ﬂ Library Manager Currently installed packages:
PLC_PRG (PRG) Refresh | Sortby:  Name v [ mstal.
-ngaskCc-mﬁg.lraﬁm Name Version  Installation date  Update info Uninstall
@EnTask ” CODESYS SoftMotion 4.4.0.2 2022/4/2 Free version 4.10.0.0 available! tails
PLCPRG B HCQiPack -Ver:0.0.0.7-(3.30.00.05)  0.0.0.7  2022/4/2
‘3 LocalDevice

Updates
"3 SoftMotion General Axis Po) b

Search updates

CODESYS Store
Rating|
CODESYS Store

x

1) PoUs | 3 Devices | >
Messages - Total 0 error(s), 0 warning(s), ( 7]
—

Description
< >

[] Display versions [/] Search updates in background Close ||
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3.2.2 PReposetory

Device Library is for installation, uninstalling and ¢
and useds adddeet@ vitto e . LibratftDeviBesesbndoglhsen select I nsta
i mport corresponding files. It is applicable for PLC wit
driver), site bus, dedicated interface, etc.

Pi @3

® Demo.project - CODESYS - O X

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

S i=] @ @ 25 a8 4L | I Package Manager... 3 5 B | =

m Library Repository...
Devices v 3 X é PLC_P! [:J Device Repository... w | ToolBox * 0 X
=3 Demo - 1 Pl &) Visualization Style Repository... ”
= Device (HCQL-13000) 2 VAR [l licencs Renasitor m
= 8] PLC Logic =¥ Device Repository x
=} Application
m Library Manager Location: | System Repository v Edit Locations...
%1 PLC_PRG (PRG) (C:\ProgramData\CODESYS\Devices)
= [##4 Task Configuration
= @ MainTask
) pic_rre Installed device descriptions:

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

tﬂ GenerallO (Generall0) )

2 SoftMotion General Axis Pool #® Install Device Description =
&« v « Q1 » Module description file v o % "Module description
|a v R v W @
e TESE(C) A =% B =t 2T A
- FitRE () | HCQX-ADO4-D_V0.05.00.220216_rele... XML 37
(DFD P 2 - FHEEE (E) | HCQX-DA04-D-V1.00.00.210621 Rele... XML TS
OUs - eVICES —
: & Network | | HCQX-EC01-D_V0.02.01.210624_relea... XML 3T “
Messages - Total 0 error(s), 0 warning(s), 0 me ™ 5
Description IHE(N): ‘ v| All supported description fil ~
o £17(0) B
LET0UT U 7 U FTECOMPIET o7 Ie] Project user: (nobody) INS NI Coll Ch1 v ]

All i mported description files and additional files wil
Installed device wildl not be affected i f descrription fil
version number of description file of updated device(or
update description file)

Notice E

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

dialogue of Device Library.

3.3 PLC Application
CODESYS application objects includes | ibrary manager, POl
collecting andatpmpadlciang.onMulctainplbe added in single device

3.3.1 Rielpoaiyory
Library File is for storage of POU which is repeatedl

l'ibrary. Library file is integration bfitnat sonkymkeusptcon

structur e, enumeration type, etc. Creabi bnbraanrdly cal | i ng
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p. complliibdrdaor.yl i brfairlyes can be edited directly as they ar
compiol. €ed mpllii bdfydélreys, tdhelye camened and edited directly to c

code, but all POU in Ilibrary file can be called as nor mal
Installation of Library File
I f external | ibrary or custom library 1istne@@EHSYSi brar

V3.5 supplpbobrwiist h standard of CODESYSi IVi2hfriairiel If obre dtorwaarwsafr er
compat iflbii Badmanb)o,mp Hii ébd ar y

Select Tools in toRépbasitalmiyc kt haemd Lsi eblreacoty |nnesetdael dl . Cli
l'ibrary file to install
Pi@l
[ Tools | Window  Help sitory x

@ Package Manager...
tem v Edit Locations...
I@ Library Repository... a ‘ProgramDatalCODES\’SWanaged Libraries)
@ Device Repository..
@ Visualization Style Repository... F L=t o
, . Il companies) bt —
[ License Repository.. ST
:llaneous) —
[ License Manager.. atio: —
i) select Library X
Scrlptlng . o i <« Local Disk (D:) > Q1 » v [J] Search Q1
Customize... I“ Organize v New folder = M @
Options... 1 [ —— A Name = Type
Import and Export Options... B This PC HCTDesigner-2.5.10743.0—TP25XXZEZ... File fold
Modbus Poll File fold
g S Otects Modbus Slave File fold
[ Group by categol ® bidocDevelopin Module description file 2 File fold
I Desktop | HCFA_ATCLib_1.1.0.compiled-library 4/18/2022 3:32 PM COMPIL
%| Documents | HCFA_HSIO_ATCLib_1.0.0.7.compiled-libr... 4/6/2022 2:06 PM COMPIL
L il & Dovmioacs g IS >
File name: ~ 1 Compiled library files ~
Calling of Library File
Installed |ibrary wildl be added to CODESYS system reso
add | ibrary filelyootaedet oabédr mbhbas in it. Install ati
file can only be realized through | ibrary manager.
Doubl e c¢click Library Manager, click Add Library on | e
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Mo d e |

needed | i bri@®kt oarccaldl.i cluncti on, function module and intr
can be checked in |ibrary manager
Add Library X
Pi @2 fs:n'ngfmsfuutextmrch_.
/ Library Company
® Demo.project - CODESYS - g Application
File Edit View Project Libraries Build Online bug System
HEeHE & « S BB X MM INMA M System
System
Devices > 2 x| i) vibrary MAnager x|
=3 Demo %5 Add library| X Delete librany
= [-B?evnce (Hcg1-13000) Risme: + 5 (Miscelisneous)
= B pLC Logic R
- £} Application :
=] PLC_PRG (PRG) @9 ]
= @ resk Configuraton +@ [Standard = Standard, 3.5.14,
= & MainTask =
@] o - * Standard64 = Standardé4, 3. Advanced... Cancel
T ‘; L.ocaDevvce = ) Standard, 3.5.14.0 (System) |¥. A
0 S i) + () Bistable Function Blocks
3 SoftMotion General Axis Pool
+ 1) Images
+ 1) Miscellaneous
+ 2 string Functions 5
User can fiAbds adacnedi cskel ect and call |l ibrary quickly base on
version number, placeholder and named function modul e(whi
Pi @3
i) Add Library X
‘Stmg for a fulltext search...
Library  pPlaceholder
Company: | (All companies) v
(Miscellaneous)
Application
Docs
HCFA
Intern
? System
:E,UseCases
] Group by category [] Display all versions (for experts only)
Details... Library Repository... OK Cancel
Creationmroyf FLilber
User can seal needed function and function module to cre
in other projegts, steps as bel ow
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Create l'ibrary fi

, empty Pi @4
FiZNew progketcbraCOBESYS || ENewProject X
enter nameampl ¢ bdilar gdiyd| | e TEmpiotes)
p & y I {_J Libraries I " > ﬁ 9
Name. Select storfdDdgopyarn I Projects ® ® ¢
CODESYS ~ CODESYS | CODESYS gmpty lbrary
. contai... interfa... library
a new |ibrary.
If Ilibrar is imported el ar
y P External y
. . . CODES....
project, it can be defimhed mpor
l'ibrary, r6fer to pic 3.3
‘A new CODESYS library with coding rule compliant structures
Name: |5arnpleLibfarv1 I
Location: |D:\codesys v‘E
. cel
Pi@5 =] [ cm
‘® SamplelLibrary1.library* - CODESYS = O X
File Edit View Project Libraries Build Online Debug Tools Window Help h &
BeEHE & v~ i BRRX MALAEIN AN -0 (NS ) a N K =
POUSs v 3 x i) Library Manager x| >
= [ SampleLibrary! ¥ ||%5Add library X Delete library | “f Properties 73 Details | 5] Placeholders (fffl Library repository
* ‘ Lrzme Name Namespace Effective version
2 + <8 CAAFB Factory =| Workgroup) FBF 3.5.13.0
[ Project Information & Cut
G it et + +38 CAATypes = CAA Cop orkgroup) CAA 3.5.13.0
- g “@ CBM. = Common lutions GmbH) ~ CBML 3.5.13.0
& Paste
X Delete
Add Library...
Try To Reload Library
Properties...
Export Library...
+ |2 Factory
3 v
< > |
' Messages - Total 0 error(s), 0 warming(s), 0 message(s) ot s x‘
Download - IO 0 error(s) I@ 0 warning(s) IO 0 message(s) ] B
Description Project Object Position
D POUs | 3 Devices Messages - Total 0 error(s), 0 warning(s), 0 message(s) a'ﬁﬁatchl
Lastbuild: @ 0 ® 0 Precompile: / Project user: (nobody) o
Notx ce
Called library is uaeadeet PaseshoWwi dr amiydecan b
Actions of an i mported |library including version, name
settings in dialogue of properties. Then it wildl act a:
Pi @6
Properties - #CAA FB Factory X
e (4]
Defaultllbrary:
visbilty:
[ Only allow qualified access to allidentifiers.
IF the current project is referenced as a library by another project:
[] Publish allIEC symbols to that project as f this reference would have been indluded there directly.
[[] Hide this reference in the dependency tree.
[] Optional (ifthe library is missing, no error will bereported).
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) Create POU

User can create function and function module in |ibi
i nitfeace, and gl obal var iffadrpel. e LBi¥YAaegr whYReOidg et ect i Ekncti on
modul e and choose ST.as program | anguage

Pi@&7
POUS v o X iy Library Manager £] FB_wave X
=) Samplelibraryl v B FUNCTION BLOCK FB_wave
=2 Libname B8 2| VAR _INPUT
Excute:BOOL;
+ I Enums . END VAR
) Function Blocks =] S VAR OUTPUT
) Functions € iwave: INT;
+ I GlobalConstants i E:I:—m
+ /) Globalvariables = asINT:
I Interfaces 10 ib:INT;
O Structs 11 END VAR
I
+-J) Templates B 1 IF Excute AND ia<l1000 THEN
) Types 2 ib:=1;
i) Library Manager = ELSIF ia=1000 OR ia>1000 THEN
— 4 ib:=-1;
|E] FB_wave (FB) o e 1
H Froject Information ia:=iatib;
B" Project Settings 7 iwave:=ia:

Check andBsiiéebkkPoa®dj ects, select Project information
information |ike belonging company, title, version numbe
part must be E]ll tadeapdoféeoatl ayd | oad falkibrary to save
Pi @8
# SampleLibrary1.library* - CODESYS

File Edit View Project [ Build | Online Debug Tools Wind: - -
é — Build F11 Project Information X
| Rebuild Fle  Summary Properties Statistics Licensing Signing
Check all Pool Objects
Fl 0 P Company: [ncra |
=) rary! Generate code )

~ Generate runtime system files... Title: [HCFACommon Library Template |

=12 Libname '

+-1J) Enums Clean Version: |1.0 ||:|Re|eased

=) Function Blocks Clean all Library Categories: | |
L) Functions ITVAR Default namespace: [TMP |
- I —————————

+ {2 GlobalConstants 1 Author: |Nyssa |

+-12 Globalvariables Description: A sample library|

() Interfaces

() Structs
+2) Templates L The fields in bold letters are used to identify a library.

) Types
m Library Manager [] Automatically generate ‘Library Information’ POUs
=] FB_wave (FB) [] Automatically generate 'Project Information' POUSs

.

¢ Project Settings

After above settings, hi nTotddilddrRaerhyes bndrwawserfche thtetg
in same route. Pay attention to consistency of wversion n
version. Reinstall to f.inish update of custom |ibrary
Encryption of Library File
I f customdbi bopabg sbared with closedx source code, two wa:
R Save |library fil ecaspdloirdyfidreyd version
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Default format offl.c¢c b& tawhm clhi bcraanr yo ef iolpee niesd YaSnadveedi t ed. S
Proj e€o mpdli éb rYaYayvteeave the compiled I|library file and the
to shared wusers

Pi @9

‘File Edit View Project Build Online Debug # Save As Compiled Library X

1Z] New Project... Ctrl+N

By OpsnProject.. i - v |« KR (D) » codesys v b P EF codesys'

E Close Project

@ Save Project Ctrl+S S0y FEVhE = v o
Save Project As... x

| Save Project As Compiled Library... l PRt (A s #H A

@] Save Project And Install Into Library R it FHRE (D )

e Troyeet find nstal e Hbrery Repestony - © CODESYS 2022/3/3 10:09 Xt
Project Archive » - SIEE E) GatewayPLC 2022/3/3 10:10 i
Source upload... Licenses 2022/3/3 10:09 b’
Source download... ¥ Network v

v £ >

& Print...

Print Preview... THAE(N): ’Sampleljbrary‘l v
Page Setup... » . ¥ ]

D Peg P FEEA(T): Compiled library files v

Recent Projects »
Exi Alt+F4 y
xit t+ A BETE FEO) Hig
s I'tem s¥Rrndijnegst Y Seectutriintgygssn user can choose Password for
Pi@10
POUs ¥ B X project Settings X
= @ Samplelibrary1 -
S22 e & conpe pors seaurity
+ 12 Enums ® Compier wamnings
No protectiol check
{2 Function Blocks i) Lbrery development O
(O Dongle () Certificates
) Functions 5 Page Setup
N B sear 1f this option is activated, a password is used to encrypt the content of the currently
+ 12 GlobalConstants : ty opened project file. The user must enter this password whenever this project is loaded,
$03 Gobalvariables HIES even if it is loaded as lbrary reference.
12 Interfaces & Softotion (1) Ifyou forget the encryption password, your project file will be losti It is
B structs @ source Dowrload not possible to restore the file contents in this case!
+ 1) Templates § Static Analysis Light
©) Types 8 Users and Groups

P g e —
8 0e 8 vasen ot e E—

B Froject Information
e

[oc ] coat |

Save and reinstall the project after password is set and
opened. Sourdcebe ocdhee cckaend wi th i ncorrect password. This me
fileamensteps.
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Pi@ll

Encryption Password b4 CODESYS «

Enter the passv-‘ord for ‘SampIeLibraryl': The spem_fled pre4ect could not be \c.?ded. Possible reasons might be:
- The project file is corrupted or invalid.

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

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

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

[ o ][ conce

3.3.2 Task Configuration

Mul ti ple POU can be created within each application al
configuration in Task, POUc awn fl il g terxetciudre @yacloea do mgc @ rot &iars
belyw

Maxi mumtawdl| e 00
Maxi mrmwheett asilg of 100

R Main pm®drCamiRecGan operate as inertia taxiing task und
setting.

s Processing and callingoprogwmmomwdénd @axeaeamnudieng nto tas
Before introduction of task window configuration, please
Besides above 3 phases, PLC will al so process interior
san cycle. So, the scan cycle |l ength depends on hardwar e
circuit, scan type and user project, etc.

Ther iithntroduction of Task Configuration options whicl
Conf iigaurr aitn | eft tree menu, double click and fgur options
Moni tor

Af ter entering online mode, in right monitoring windo
present status, cycle tiwmesagal/crhanal/l mieniecaydIng ttiime, armd

parameters.

Pi@l2
m Library Manager L,g Task Configuration X
Monitor  Variable Usage System Events Properties
Task Status IEC-Cyde Count  Cyde Count LastCyce Time (us) Average Cycle Time (us) Max. Cyde Time {(us) Min. Cyde Time (us)  Jitter (us)  Min. Jitter (us) Max. Jitter (us)
MainTask Valid 759965 1824953 7 9 25 6 2731 -2701 30

Vari dJbbhge
I n Variable Usage interface, user can check wuse of al |
in which wsaead,abdwemher of operations, et c.

Pi@l3
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m Library Manager L@ Task Configuration X

Monitor Variable Usage System Events Properties

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

SystemsEvent

Optional system event is decided by actual hardware an
file, which may | eadstondidiféeerentsharemaeeentProcessing
task configuration includes stop, start, l ogi n, |l ogout , [

Enter configuration i nt erzfSaycset etnhzréodudgnhE vTearstk Heomd li egru,r astei |
needed event liimtdrop down
Pi@l4
i Lorery Manager & Task Configuration x [S] PLC_PRG

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

AfterReadingInputs ~

CHP AfterWritingOutputs

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

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

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

P PrepareShutdown
Debugging=Enabled Preparestart

PrepareStop
ResetDone
- StartDone
OK Cancel StopDone

Scope: (@) Application (O PouUs

Name the fflemmadt iomonifthce rc aldldidn gisaende xdosn ed function in P
after seftmphgmamdat idos { hegbagguage to asal eExédmpktéejohi mdke
system function block under Application and double click

will trigger each time the system | ogs in.
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Pi®l5
Devices v & X | [ TaskConfiguraon '[Z] Login x| [({J Device
= [ Device (HCQ1-1300D) (¥ A 1| FUNCTION Login : DWORD
- B PLC Logic B 2 VAR INPUT
e\ o Application E EventPrm: CmpApp.EVIPARAM CmpAppComm;

ml Library Manager 3 ﬁ_\ﬂk
5] FB_peak (FB) € END VAR
[£] FB_PT1Filter (FB) . =
[£] F_Minmum (FUN)
] Looin FUN)
[E] rLc_pra (PRE)
[7] PLC_sample (PRG)
[#] pLC_sample1 (PRG)
[£] pou (prE)
[E1 poii1 PRE

Properties
Basprcoperties show in tab.

| [#8 Task Configuration x |[Z] Logn | (i Device |
Monitor Variable Usage System Events Properties

Max. number of tasks: 100

Max. number of cyclic tasks: 100

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

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

Max. watchdog time: 400000000 ps

Max. watchdog sensitivity: 10
Multi-Core: FALSE

Task configuration also includes execution priority,
Bel ow i s detgiled instruction
Pi®l6
Devices v & X @ MainTask x hd
- £} Application ¥/ A || Configuration
meeranager
5] Fe_Peak () Priority (0.31 ) |1 J
g FB_PT fFilter (FE) =
ot (10
ylic v Interval (e.q. t#200ms): 20 ms v
8 e gon0 | | ms |
% PLC_PRG (PRG) e
PLC_sample (PRG) O
[#] PLC_sample1 (PRG)
@ POU (FRG) Time (e.g. t#200ms): ‘r=200ms
El POU1 (PRG) Sensitivity: 1
[ Pou_1 prG)
= @ Task Configuration
= & vana o Add Call X Remove Call [# Change Call | # Move Up % Move Down |*%Open POU
@PLC_ . Remove nge & Move Up & Move Down ™ :Open J
@ PLC_PRG POU Comm...
&) PLC_sample PLC...
#% Locaevice PLC...
‘3 SoftMotion General Axis Poo v PLC...
< >
I
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Task Activate Type
Four acti veatoef fteyrpeeds iar CODESYES a

s defExt ledompstiditotnisn g

after adding description file of Q1 from HCFA.

1. Cyclic

Al

acti

and

V @

Cycle execution of projects e@endecottdisgmbdepwogtamhagnygea

order s.
Pi@l7

10ms 10ms

’ 8ms ’ 2ms I 7ms I 3ms ‘ & Event

€5 Freewh
Status

Fixed cycle time

:]Actual execute time

:]Waiting ti me

4 Bdernal

eeling

| f actual execute time is shorter than efxiexceud edycl e

i mmedi abhred ytycltehdmwer priority task
to exebeme

2. Freewheeling
Under thtaskodiel | be called and executed when
each cycle, not affected by scan cycl e.
Pi@l8
8ms 4ms ” 10ms

s that are not

bei

project

ng

t
€

No fixed task time in the mode &@nmottcoful dgbentdliyfesedti:r

o=

application.
3. Event
Pi@19
Type
| | e |
Under this mode, task wild@ be exe

4, External

Only can be used after descriptio

Pi@20
Type
Watchdog
[Cenable

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

Sensitivity

4k Add Call X Remove Call (& Change C4
POU Comment
&) pLc_PrG

c uetdegde . when event

n Xile of Q1

I0IntEvent v

IlIntEvent
I2IntEvent
I3IntEvent
14IntEvent
ISIntEvent
I6IntEvent
I7IntEvent
I8IntEvent
ISIntEvent
I10IntEvent
I1lIntEvent
I12IntEvent
I113IntEvent
[14IntEvent
I15IntEvent
CntOCmpEvent
CntiCmpEvent
Cnt2CmpEvent
Cnt3CmpEvent
Cnt4CmpEvent
CntSCmpEvent
Cnt6CmpEvent

Cnt7CmpEvent
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5,St at us

This mode is | ike event sntoadteu s bouft e viesntt rargegae rv airsi arbR UeE.

Priority

CODESYS hparsi o20t-B8é&s smaller number with higher | evel) f
distribute tm@mrsiker iwtibédns pramjeect . Normally tasks of motion c
di stri bugtegmr wotthhatnhyot her tasks in the same interface.

Taking Cycle task as example, priogxheiesare 3 different
Pi@21

Taskpfli oorcycy e Ons me 1

Taskplioltcycy e3 s me

Tas3dkprioZcycyed s me

NN
SN .

Task 1 inter Tasknterrupt
Wat chdog
I@& hardware type timing device of controller and is ¢
monitoring abnormality of inner c¢cl ock dureinmdd ersojleomtp exe
occurs, and send signal to reset or stop running program.

Ti me and sensitivity parameters are needed for watchd

separate watch dog. Def aul t time uni® us ephesramidtetf @adi| t s e
exceptional value.

Pi@22

Watchdog

[ Enable

Time (e.g. t#200ms): [t#200ms| | [ms

Sensitivity: 1 |

So, actual trigger ti me of watchdog=time*sensitivity.

executing time is | onger & hmoymaldledhdobg setovangons mehi dh
requirements on real time and safety, to prevent PLC fror

3.3LEPPPogrammi ng

PLC programming interface consists of statement area ar
FB, PRG atcofdnaogi on. For FB and PRG, static variabl e is
and called in next cyclesingbhe FENpoiasyreaurablval us used.

needed, or vambi dkel € healkwea danlligi m edtadtiwo:n. athony t hese th
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Pi®23
PRG/\> =B
FUN
—>cal |
User cappl nadiani dmee mdéndud, odlljideckdd Add PRG/ FB/ FUN,
Imd e mentlaatnigpunage, and then choose corresponding programmi
Pi@24
Add POU X
@ Create a new POU (Program Organization Unit)
5] pou x -
Name: :|  |procram pou
VAR e e e e e e o - - - -
(e | END VAR ( \I g
Type 1
@ Program | Qr _rckeclr !
() Function Block LR e mm————— -
E = 100 % €
Imples nts 1 -
specifier:
Method implementationlanguage:
Structured Text (5T) ( ‘I
| Ambc 7pc !
Return type: DWORD . -1
T -
Implementation language:
Structured Text (ST) N
(Continuous Function Chart (CFC)
Continuous Function Chart (CFC) - page-oriented
Function Block Diagram (FBD)
et Ficion Shac GFC 100% &
Structured Text (ST) . £ 2
Al | variable value should be defined ainnd sitnatte nael ntv aa rueea
i nput variable, output variable, input/output variabl e, I
based on BE@861p&low
) First character of wvariable can be |l etter or wunderline
) Name of vari alleemsiid i vase
) Constant underlines are not permitted in variabl e name
) Space and special characters are not permitted in vari
) Keywor ds, FUN and FB names are not permitted in variab
) Keywords will appear in blue capitals automatically.
s Singli@e comment cahbl.exPhroefssbd )ivi t bmment i s needed to be

statement sentence(not within character sting) and Chi
Det ail s xas bel ow

{{ comme 1}

<vari abl éARAadeelgsdat a>)t=xiprei t i ajb { ycho<nnee A t

{} optional part

Variable with fixed address is in distinguished storage area thrc
Define a digital i nputy according above statement
E] PLC_test x -
' ~[B]
=! 4 VAR RETAIN PERSISTENT 0
€ binput AT $IX0.0:
END VAR

100 % |@&R v
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Mo d e |

For users not familidorwiath WaiifablF otratrtemédnt click Au
mi st akes. Red dialogue must be fillyd and other parts ac:t
Pi@®25
Scopeariable scope, | 0 auoDecare %
interface variable
Scope: Name: Type:
Namer efer to-3l EC61131 VAR «| | 4] v
Ty p(e/ari abl e dat a type Object: Initialization: Address:
) ) _ PLC_test [Application] vl | |-
Objeapplication
Flags: Comment:
| niitziagli oint i al value [ consTanT
[CIRETAIN
Addryexst ernal address [IpersisTenT
Signaefine variable as
or persistent B Cancel
Commermtari abl e comment
User can select needed programming | anguage according
will be detailed instruction of three types of POU offer
FUN
FUN is basic algorithm unit, whi ch has athel east one in
return valoalbgetdFdNEn BB and PRG.
I nner 1l ogic of FUN can -beamd|mrame do ff rFOUN IiESC6t1He& 1r et ur n
output
Pi@26
pddpoy x F_Minmum X -
@ Create a new POU (Program Organization Unit) 1 FUNCTION F_Minmum : INT Pwciurrs P | t _j sic _l
\:T | | VAR INPUT B
. : —» Qnicmecikaceh of FUNproou
Orogram : iﬁ"”‘
(O Function Block -
Extends: 7 [—> Qatementkaceb of FUNJamah _
Implements: END VAR
Access specifier:
100 % &R
-
(® Function 1
Rewmvpe pr | [Z] (T \
| |
Implementation language: 1 Ambc ?pci
Structured Text (ST) v | 1
Sesi o mm s g 100 % | (R
Add Cancel < >
Notx ce
) FUN could have mul ti i nput variable but only one retur
) Unli ke FB, FUN has no appointed memory allocation. Use
only watuen
) As inner viarsitaorlee vcaalnue s, user need to check values wi
Var | NPUT of FUN can be eamftlyN. constant, variable or
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Examplx&€rtate a FUN to output minimum val ue we.
FUN st ax ement
Pi@27
/i PLC_PRG F_Minmum X -
1 FUNCTION F Minmum : INT
= 2 VAR INPUT I:l
3 Inputl:INT;
4 Inputl:INT;
5 Input3:INT;
¢  END VAR
= 7 WAR
g iVar:INT;
5 END VAR
10
100 % |@
& ]
1 '/ TO compare the three input and output the minmum one
= 2z IF Inputl<Input2 OR Inputl=Input2 THEN
3 iVar:=Inputl;
= 4 ELSE
E iVar:=Input2;
é| END_IF
= 7 IF Input3<iVar OR Input3=iVar THEN
2 iVar:=Input3;
s END IF
10 F Minmum:=iVar;
Caild®RUN i n program
Caili(UN needs not be instantiated and choose FBD
check of FUN BoxtGentaBéex dlroand tanedifti | &r@aacording t
Pi@28
/i F_Minmum @ PLC_sample X ToolBox R
1 PROGRAM PLC_sample = General
- . - [i® Network
- . EF Box
3 //Function 0-_
Box with ENJENO
4 Inputl:INT; oo
5 Input2:INT; e g
€ Input3:INT; 4mr Return
7 MinInput:INT; 3 Input
- I Branch
* e T Execute
F_Hj_]m_m‘ E + Boolean Operators
Inputl —Inputl MinInput + Math operators
Input2 — Input2 ¥ Other Operators
Input3d —Input3 * Function blocks
+ POUs
Input Assistant
Textsearch Categories
’Funcﬁonblocks a Name Type Origin
3 =} Application Application
Keywords =] |F_Minmum FUNCTION | o
Conversion Operators =] Togin FUNCTIO)
[E] pc_PrG
[£] pou
[0] pou_1
[£] Pour
+ {} CmpApp
+ {} CmpEventMgr
For questi onsf eolrt ecaomeded D@ f @an 25
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Online operatixn result of FUN
Pi@®29
8 F_Minmum @] PLC_sample x
Expression Type Value
@ Inputl INT 8
& Input2 INT 3
@ Input3 INT 12
@ Minlnput INT 3
<
AW
1
F_Minmum
Inputl Inputl ——MinInput [ 3 |
Input2 II}— Input2
Input3 Input3
FB
FB is to seal repeatedly used program for convenient c

Select any inner | ogBcfbanfGBagadotubsEGCHMLIRYRBDCck interfac
Pi@30

Add PoU X F_Minmum PLc_PRG [E] FB_Maximum X -
@ Create a new POU (Pragram Organization Unit) 1 FUNCTION BLOCK Dsittiar lgomi ]! ~
2| VRR_INPUT
Name: 3 Biput sirerfagd deaapadionao bcajar_gmt%l
[ro.taxamum \ 2| EwD vam
Tyee = [ VAR _OUTPUT
O Program £ — Mistpun isiterfageldeccapadonaca ch craljncpan plgaml
(® Function Block 7
Clextende: 2| wvar
[ implements: 5 . .. .
CJFnal [ abstract | ——— —» Jema yajiabte deprigiatiofp ereabe arjiclip bogim
Access specifer: 11 — 100 % -
e -
Method implementation language: 1
Function Block Diagram (FBD)
O Function
Retumtype: | == | Y 4ymmmmsmsemse==- \
( .
Implementation language: X Ambc ?pc!
Structured Text (ST) v \
——._emm———- 7/
cancel 100 % | (&)

Notx ce
X Address variable wiltK)fissheodi|l @ddrods (el ipkaee t%al variabl e

reply on hardware and assignment can be used for calli

) Instantiate FB before calliDgffehéwcwth defidndd eir esit arftri
suggested one FB is called repeatedly in one project
) FB supports adding Method, Extend, Il mpl ement and ot her

Di fference between expression of FUN and FB
Pi@31

FU N FB
Memory all|Not appointed Al all ocated
I/ O variabOnly one outputNo | imitation
Calling recCamwcalFUN, not FECacabhdt h FUN and FB
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ExampelxéAccording to above instruction, define a FB to re
al gorithm. Make output flat through adjusoéoéhnfgb ckemind t T |
is sampling collectingcycle /e f i |l t eri ng ti mg+ s ganp lek tceooel fhfgcedliennt O
User can set | ow pass filtering gain factor and time con:
algorithm gre as bel ow

s Bigger time constant, smaller filtering.coefficient,
s Small er time constant, bigger filter coefficient, hi
FB stagement
Pi @32
[5] FB_PT1Filter x
1 FUNCTION BLOCK FB_PT1Filter
5 2 VAR _INPUT
3 rInput:REAL:=0.0;
rK:REAL:=1.0;
5 tT:TIME; /7
€ tPLCCycletime: TIME;
7 END VAR
I VAR OUTPUT
rOutput:REAL:=0.0; Ou
END VAR
B 11 VAR
12 _rT:REAL;
13 _rPreQutput:REAL; //The data 1is for the previous cycle
14 END VAR
- &
1 Simple first-order hysteresis filtering function
B 2| IF _rT=0.0 THEN
3 rOutput :=rInput; Ot data initialization
4| END_IF
5 _rT:=(TIME_TO REAL(tT)+TIME_TO REAL(tPLCCycletime))/TIME TO REAL(tPLCCycletime);
B IF ABS(rOutput-rInput)<lE-¢ THEN
7 rQutput:=rlnput;
B ELSIF _rT>0.0 THEN
5 rOutput :=(rK/_rT) *rInput+(l.0-(1.0/_xT))*_rPreQutput;
=] 1 ELSE
11 rOutput :=rInput;
2| END_IF
13 _rPreQutput :=rfutput;
Caild®gB i n pxrogram
Choose FBD as pr ogaadalligt d mtniauthagGeFaBr.aBo,x drag t o
edit area and fill according to I/O interface.
Pi @33
/i F_Minmum [f] PLC_sample x T AR
- ' /Function Block - General
= AALLBLC LU LA
. . . = Network
1a FB PtlFilter 0:FB FT1Filter; o
11 rEp:REAL:=1; i
FF Box with ENJENO
1z tIn:TIME:=T#1000M5; )
-uak Assignment
13 tPLCCycletime s TIME:=T#4M5;
] -+ Jump
14 riutput:REAL; w1 Return
- e - 3 Input
3 FB PtiFilter 0 [... | = Branch
FB PT1Filter W Exeate
fPeakValue rInput rQutput routpy + Boolean Operators
TKp rK + Math operators
Tn T + Other Operators
+ Function blocks
tPLCCyclet Input Assistant + POUs
Textsearch Categories
[rerces @) 4 Name
For questi onsf et eceomadddrOt@as f @an 27
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Mo d e |

Operation xesult of FB
To better visualize t-bedaeptalsesv ffiilltteerri negf,f eacdtda loaf
pul se waveform
Pi @34
= ‘ F_Minmum )’. PLC_: le x
F_Minmum }/@ FLC_sample FB_Peak XL -
1 FUNCTION BLOCK FEBE_Peak 5 //Function Block
2 VAR_INFUT 10 FB_PtlFilter_0:FB_PT1Filter;
3 END VAR 11 rEp:REAL:=1;
- 4 VAR__OUTP’U‘I' 12 tTn:TIME:=T#1000M5;
g fPeak:REAL; 13 tPLCCycletime : TIME:=T£4M3;
€ END VAR 14 rOutput:REAL;
= 7 \"AR_ 15
1€ H H ‘foreat eak
a cnential :REAL: € FB_Peak 0: FB_Peak //creat peak
- fExp 17 fPeakValue: REAL;
3 fvalue:real; L L
10 n:INT:=1; \
2 FE_Peak 0
11 END VAR = —
- - \ FB Peak
- fPeak [— fPeakValue
= 1 FOR n:=1 TO L0 DO
= 2 IF fvalus<l000 THEN
3 fExponential :=EXP({{0.0023%Evalue]); 3 -
4 fvalue:=fvalues+l; FB_PTiFilter
= g ELSE fPeakValue —|rInput rQutput
€ fvalus:i=- THp —|TK
7 END IF tTn —tT
5 END PCIR_ tPLCCycletime —tPLCCycletime
s| £Peak:-fExponential-s;
Pi @35
[0] PLC_sampler x |[5] FBPesk 5] F.Minmum |
Expression Type Value Prepared value Address Comment
+ @ FB_PTIFilter_0 FB_PT IFilter Function Block
# Kp REAL 1
® tn TIME T#1s
@ tPLCCydetime TIME T#4ms
@ rOutput REAL -4,1819253
@ fPeakvalue REAL 0262467861
* @ FB_Peak_0 FB_Peak creat peak
r—

rOut put

Pi@36

FB_PT1Filter 0

fPeakValue rInput
e S
tTn[ Te1s  eT

tPLCCycletime tPLCCycletime

FB_PT1Filter

rOutput [— rOutput

FE_Peak 0
FB Peak
fPeak —— fPeakValue

output

wavefor m:
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) ___j\\.\___j\ \JA\WJA\ I PLC_zamplefPeakValue

- +—| mm PLC_sample.rOutput

Program

As core of a task, partial varharbdwar gl mabmpdi varadadr ess)

be defined in program. A program may contains configurati
of PLC physical address. Address configuration can only
be fillefloamabel ow

bVa A P6l X O.INTY

Assign direct express variaple as below in program edi
%Q0 X &T RUE

Program organibézaiisal Uaddtthceranpr ogaapmso.grGnm ywi I | be
executed.

Cail fgr ogram will be formatx as below if ST is selected
PRGamgllg
Cail fgr ogram will be formatx as below if LD is selected
Pi®37
Input Assistant X
PLC PRG | —p lisj@mwall j
Textsearch Categories
._,?._1 I:]o Function blocks a  Name Type Origin
1 EN  ENO—— Keywords i
227 — =222 Conversion Operators
22?2 —
@m‘a e i T +-{} sM3_Basic bra M3 Ba:
= g +-{} smM3_cne SM3 NG, 4.4.0.
+{} SM3_Error [
ExampBIlx&rite a program to control | evel. Discharge water
charge water when | ower than 100.

Pi@38
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F_Minmum PLC_PRG X FB_PTiFilter FE_Peak
1 PROGRAM PLC ERG
= I VAR
3 rlevel: REAL:=350;
1 Portliopen: BOOL;
5 rLiguid Speed: REAL:=10;
€ PortBopen: BOOL;
7 END VAR
1 ELC l=();
~ —sampéf:{_ Gl Qrpsarispchb Rcvr
= 2 IF rlewvel>500 THEN N
3 PortAopen:=TRUE; &! heccsbegoe rdm ter thb pragiam olgectc |
4 rlevel:=rLevel-0.5*%rLiquid Speed:
= s| ELSIF rlevel<l00 THEN
£ PortBopen:=TRUE;
7 rlevel:=rLevel+0.5*%rLiquid Speed;
5| Ewp_IF
5
3.3.4 Data Unit Type
|t is also calll custom DUT, including Enumeration, str
Single riRght i @énidc éss@ldelc tod jrelt@ts el ect and name needed DUT
Open to create.
Pi@39
Add DUT X
OQ Create a new data unit type
Name:
Devices v 3 X pUT}
= 3 Untteed2 b Type:
= () pevice (HCQ1-1300-D) (@ Structure
'%ﬂ ':;C:)::m A Alarm configuration... [ &xtends:
i) Lo & Cut £ Application... () Enumeration
B n B ‘fopy @ s Group..
= (@ Ta Paste @ Cam table...
-@" Delete & CNC program. O Alias
Refactoring » |8 CNC settings.. Base type:
2 LocalDevics (= properies... B®  Data Sources Manager... O Union
3 softiotion - I!Q‘: DUT... ‘
‘J Add(Object b|§] External File...
_j‘j hd_d Fo\-der.., @ Global Variable List...
BB & Image Pool..
Edit Object With... w0 Interface...
& Login @ Network Variable List (Receiver)...
Delete application from device @ Network Variable List (Sender)... .
Li ke FB, Structure of DUT al so supports Extends, whi ch
through one existed and defined Structure.
I ntroduction of three types
Structure
Consisted of a seprddd featat wittylpesamet is a kind of ct
Integration of different types of data is sometimes i mpo
factory, rated voltagehoutattherda kceu.r rlemrte ranrde lwaittihomsi thet we e
variables in form of separate variabl e, which is reason
Statement xas bel ow
For questi onsf et eceomadddrOt@as f @an 30
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Pi@40
OI;Huturx
1 TYFE
e STRUCT
e
S —> cbg
£| END STRUCT
7 END TYPE
[ Examplel]: State Motor as
current and with/without
protection | evel

Statement
Pi@41

stxructure

ahdt hetedr tor gue

Qrupisia nasip c

r gqrpsars

structure

brake.

Mot or

n

Extend

DUT, i ncl

structure

amdprcadgr am.

oﬁ r - i ) Alarm conmgurauon...
Q*DUT(SI'R-* Cut o Application...
-E Library M} Copy & Axis Group... Add DUT X
[ pLc_pra Paste @ Camtable..
= (@ TaskCon{ X Delete @& CNC program.. @¢  Create a new data unit type
= & Mainl Refactoring » @8 CNC settings..
e Properties... Data Sogges Manager Name:
LocalDevice : |°t: DUT... | |Moto( o
sofmahnnGener"fﬂ Add Object 4 ‘5 External File...
© Add Folder... @ Global Variable List... Type:
j‘ Edit Object ] Image Pool... @3'“““
[] Extends
ﬁ; Motor x (O Enumeration
1 TYPE Motor :
2 STRUCT
O Alias
= 2
B pe: >
a Product_ID:DWORD; S
5 Vendor: STRING (20) ; () Union
€ Nominal Voltage:REAL;
7 Nominal Current:BEAL;
8 Poles:INT:
5 Brake:BOOL:
1a
11 END_STRUCT Add Cancel
12 END_TYFE
13
Extended strhcgfare Motor _
For questi onsf et eceomadddrOt@as f @an 31
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Pi®@a?2
Input Assistant
Add DUT X
Text search Categories
°|: Create a new data unit type a Name Type
= OApphcmon Applicz
Name: 42 pur

== |
Type: /
©S‘";‘“': = ¢ Motor ®¢ Motor_hcfa % |[5] PLC_PRG
ends: |motor
F‘ | 1 TYPE Motor hcfa EXTENDS Motor :
() Enumeration -
2 STRUCT
3
O Alas 4 Ingress Protection: STRING({20);
Base type: > -
5 Rated Torgue:REAL;
() Union ~ -
c
7 END_STRUCT
2 END _TYPE
3
Add Cancel
Call WKWecfiar prygram
Li ke FB, instantiate the structure first
vari abl e canfidbe call ed through
Pi @43
[5] pLc_PrG x
1 PROGRAM PLC_PRG
B 2 VAR
3 motor_l:Motor_hcfa;
4 END_VAR
-
1 motor 1.
vpoke ]
# Ingress_Protection
# Nominal_Current
# Nominal_Voltage
# Poles
# Product_ID
# Vendor
Cabhhd assign el ement qf structure one by
qguesti onsf eofrt eceomadddrOtias f @an 32
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Pi®@44

] PLC_PRG X ¢ Motor

Device Application.PLC_PRG

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

1 motor_l.Product_ID[ 2234  |:=2234
Z|© motor_l.Vendor[ HCFA  |:='H :

3 motor_l.Ingress Protection] _ IPes  |:='IPE5';
4| motor_l.Nominal_Voltage[ 240 |:
g motor_l.Nominal Current[ 05  |:=0.5:
€|© motor_l.Poles[ & |:=4;
motor_l .Brakem:sfF-"E H

40;

Enumer ati on

Enuewr atiisoran named integration of integer constant
with sever al cpaorms shiebldee fvieieadtl sSackre traffic | ights with
bl ue.

Statementx of Enum
Pi@45

¢ Traffic_Light x

TYPH Traffic Light : Cilusikretprragiml

{
Ienummenber =0 I\DCI sikcipn degrml k
) UINT;
e B batrtyper

END_TYPE
. Basic data type is INT or can .be appointed,
X If not assigned, it will increase form 0 as

I nteger can éruemapiieodh t o a

B

shown

Notice E Build p roperty 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, in cluding value of constant. User can delete
property compile if not needed.

Or build p roperty 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'

k.
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Example 1: tUseaeiesmpdmy seven days of a week as Sun, Mo n ,
change once a task cycle.
St at exment
Pi @46 Add DUT X
o A - _| - Lm Alarmcunngurauon... N
. !
G:DUT(STR % cut o Application.. ' Create a new data unit type
.ﬂLbWY’M Copy Q Axis Group... Name:
5] rc_pre| B Paste @ Camtable. \Weekdevo
={ Task Cont X Delete & CNC program... e
= & Man Refactoring v [# CONC settings.. O Structere
@p Propertes.. B®  Data Sources Manager... ' ==
LocalDevice |¢U DUT... | (® Enumeration
So\‘tMohonGma‘@ Add Object » | &) External File.. A [ Textlistsupport
D Add Folder... @ Global Variable List.. O Alias
[ Edit Object E] Image Pool... Base type: >
() Union
@ Weekday X
1 @ Weekday X -
- Member Value =
, TYPE Weekday : |Sun |g (] frn
=] 2 ( 4 Mon
S Sun:= 0, Tue
:.' Mon, Wed
‘I‘:Z' Thu Qs nentmyp rencdimp crpredrbicp ¢
’ Fri < N .
t c I s
Thu, Sat iripbdes h-y g- g _ I
10 Fri,
11 Sat
12 ):
13|  END_TYPE
Cabkhuem atoifonWeekday xin program
Pi@47
We; );d;y_l :Weekday;
E = 2w
10 E
i1 (*Wee 7 1:=
8 z IF weekday_ 1
13 Weekday_l1:=0;
=] 14 ELSE
15 Weekday l:=Weekday 1+1;
1€ END_IF
Login and checkxrunning as below
Pi@48
(*Weekday 1:=test: *)
IF weekday 1  Sst S THEN
Weekday 1 Ss  J:=0;
ELSE
Weekday 1 Sat  J:=Weekday 1 sa  }i;
END_IF
Al i as
I'n brief, provide another name for a basic type dat a,
variable of statement For exampl e, to define a characte
I P address, user cannttakenalainas mhdi féeasaitémndiostil P addres
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St at exment
Pi@49

¢ DUT x

AL

2ljagnalge |

.- END TYPE

PE

@ sqecita byper arrar, wnie Mbecidpgohiion * b
ExamplRefdiine a string(15) with NetlD to store | P address
St at exment
Pi®50 Add DUT X
OApplicatia:' - |[[\§ Alarm conmnguranon..
:}'DUT(STR& Cut O Application... @¢  Create a new data unit type
Ll -
mLihrafy Copy & Axis Group...
Elplc prg| B Paste @ Camtable.. Name:
= E Task Con ¥ Delete @ CNC program... |NetID 0
= M Refactoring » |@ CNCsettings.. Tvpe:
@p | B Data Sources Manager... O Structwe
Properties... motor
LocalDevice ‘at,’ DUT.. a ‘
Sofh"'lotionGener"ﬂ Add Object g ",‘3’] External File... (O Enumeration
O Add Folder.. @ Global Variable List...
[0 Edit Object U Image Pool.. @) Alias
Base type: STRING(15) >
“¢ NetID x O union
1 TYPE NetID : STRING(15); END TYPE
Calahd assign NetlID in program, FB, function and other
enough to modify | ength of Netl D
Pi@51
g SiAlias
3 IFAddr:NetID;
10 END VAR
17 J/Alias
13 IPRdAdr:="1%2.162.1.1";
14
Uni on
Al so called shared, it can store different types of v
BYTE variable and DWORD type. Shown as bel ow
Pi @52
16#0 0 0 16#0 0 1 16#0 0 2 16#0 0 3
INT
BYTE
DWORD
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St at exment
Pi @53
g rcrre "¢ union1 x|
1 TYPE |Unicnl |:
z|  uUNION > Amlogmp tHgisk
3
4|  END UNION
s| END TYFE
ExamplRefli ne BESVRNiitohn mul ti members. Assign one el ement
St at exment
Pi@54
00 lication 1 - I AIarm conngurauon.. Add DUT .
o[:wr(mf}é Cut © Application..
merayM Copy ;5}; Rods Group... “1; Create a new data unit type
B rcre 2 Paste @ Camtable. -
= @Taskton X Delete 6 CNC program... [resT
= & main) Refactoring » | @ CNCsettings.. gpe: —
@p | . &®  Data Sources Manager...
Properties... Dot
LocalDevice ‘Gg DUT... | OE
SoﬁMohonGener“@ Add Object a b ‘ External File...
QO Add Folder.. @ Global Variable List.. O Atas
j‘ EditObject B Image Pool.. Basetype: |DNT >
[E] PLc_PRG ‘g TEST x (® Union
1 TXPE TEST :
2 UNTION
: varl: STRING (=) 7
s wvarZ: STRING(Z) -
. END_UNION
2 IEND*TYPE Cancel
CalTEST in program and assign el ementy var 1, then var
Pi®55
Device Application.POU
Expression Type Value
10 //Union @ varl STRING(8) ‘hefa’
11 Testl:TEST; & var2 STRING(S) ‘hefa™
12 END VAR + @ Testl TEST
13 //Union i 1 //Union
20 Testl.varl:="hcfa'; 2 Testl.varl[ hefd  |:="hcfa';[RETURN]
21
El ement data type can also be different n union.
Exampgllése union to integrate variable of two bytes i
Sttae mgnt
Pi @56
PLCPRG |2 TEST /%2 union_Word X
1 TYPE Union_Word :
- 2 UNION
3 nWord: WORD;
4 nByte:ABRAY [0..1] OF BYTE;
= END UNION
€  END TYPE
CalUhi on_Word in progran and compile as below
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Pi@57
1z 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;

Logi nStamrdAssi gned value of array nBiyd ealcam wrei tftoaamddue/

unixon
Pi@58
Expression Type Value
= & Un_Word Union_Word
% nWord WORD 1651234
= # nByte ARRAY [0..1] OF BYTE
& nByte[0] BYTE 16%34
@ nByte[1] BYTE 16#12
@ nByte_Low BYTE 1612
& nByte_High BYTE 16%34
1 Un_Word.nByte [0][16534 |:=nByte_High[ 1634 |;
2 Un_Word.nByte [1][18#12 |: =nByte_Low| 1612 |; RETURN]|
Address mapping of Uxion_Word is as below
Pi@®59
Vari abl e High 8 bit Low i bit
nWord 15 ~ 8 0~7
nBy® k[ 15~ 8
nBytlk] 0~ 7
nByite[ow 8 bit of @WbtdhaBdbhnByoe[nWord, which makes tw
respond to elements of array and integrate two Byte val
variabl e in uniodan tshteatseament sdroad amgpe of each data should be

3. 3Re i M&nager
Reci ps array for providing information of production atl

for bmeddiding wheat flour, €egg, butter, white granul ate
par ameReacisppen be used for setting and monitoring control
through PLC, download from file or generate file.

Appl i cratgihotn,c | ifddkd t odl jfReedctergeen agteor add manager.
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Pi @60
Devices v 2 x | [5 PcPrG [Z) PLC_PRGL X
= ) Untitied? -|f 1

=@ Device (HCQ1-1300-D) 2
=0 pLC Logic :

:

3 LocaDevice % Cut
"2 softMotion General Axis P Copy
& Paste Alarm configuration...
X Delete Application...
Refactoring » Axis Group...
Cam table...

Properties...
(i Add Object N

CNC program...

CNC settings...
I-?‘ Add Folder... Data Sources Manager...
(1" Edit Object DUT...
Edit Object With... External File...
© Login Global Variable List...
Delete application from device Image Pool...
Interface...

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

POU...

FEEEEL L el LT Y YL

< > | watch 1 POU for implicit checks...
[ Pous | 3 Devices | | < Recipe Manager... |
Interface of adding manager in I@&faddead. interface of <c
Pi@61l
Add Recipe Manager * R Recipe Manager X
Storage  General
Q Create a Recipe Manager
Storage Type: ‘ v|

File Path: \ |

File Extension: [‘btU'ecpe |

Separator
O Tab (O Semicolon () Comma
() Space @ := Ol
Available Columns > Selected Columns
W1ye o5 | | P variable
'” Name 'b Current Value
'b Comment <
9 Minimal Value
9 Maximal Value <<
Save as default Up Down
I'n configuration interface, uadrerBicraaar xY,hoose Store type
Pi@6 2
Storage Type: |I230E] |v
Binar
File et | ——
Fi Pet h can be appointed in Storage options and choose

recnpee based on selected Sepap.adtedri,nearnexdiosiphbayn d3 | emet
and Separator wild/l only takeeeflpécmhithostoponhgensypeei dgi s
Avail able columns. Optional columns is on right and wil!|
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Creation of Simple PLC Project

After above sefRect niasag emingh ts #ddladbd kélc Reci pe Doefoi ni ti on
add new definition.

Pi @63
=) Application - Add Recipe Definition X
m Library Manager
[E] pLc_PrG (PrG
f_] _PRG (PRG) Q Create a new Recipe Definition
M, [Recipe Manager i
= E Task Configuration :
c
= @ MainTask B ~ =L S
&) pLc_PRG Da-l--'- ==
t
= "3 LocalDevice X elete
fj] GenerallO (Generall0) Browse 4
3 SoftMotion General Axis Pool Properties...
‘J Add Object » ‘ 3, Recipe Definition... H
) Add Folder...
[1" Edit Object
Edit Object With...

Shown as PRediowe uvisner can define di frfeecriepreta nvdalsuweist cfhor d
di splay of defandti ®hsphagvyadhcontentr eicimpealgemn aomonhgnt i
which, variabl e gh nstbaet eadd dear itlHls ...Jeu dan rdwshttom Name and Co

recdpeéinition, and |imit value that could be entered by
Pi @64
Devices v B X O Redpes X M
Demo ¥|| Variable | Type  Name  Comment Minimal Val.. Maximal Va.. Current Val.. recipel regipe2
(1] Deviee (HCQ1-13000) e
= &) pLc Logic /
=} Application

II]] Library Manager

5] pLc_prG (PRG)
E A Recipe Manager

e ©
= ﬂ Task Configuration

= @ MainTask
8 pLc_pre

Di ff & enpean be added t hReawigmhevshpptr iePi @65

can also deletecfpbad. or save 'Recipes]Build Online Debug
49  Insert Variable

Add child
p Add sibling

Cp Update structured variables
P Add a new recipe
-._3“ Remove recipe

g Load Recipe...

. L . & Save Recipe...
Except f orre cafgpidtel nign CODESYS inte  +awcey oo -« al so

provoiRleci pe Mamdgpe mempter ati ons of create, del ete, |l oad, se¢

For questi onsf et eceomadddrOt@as f @an 39


mailto:400@hcfa.cn

CODESYS Software

Mo d e |

Pi @6 6

= Regpe Management, 3.5. 13.0 (System)
+-) General Types
=12 Interfaces
+-= TPereistantRedpelistSupportsadd
+ =2 TRecipeDefinition2
@ Returnvalues

= RecipeManCommands
ﬁ?ﬂ CreateRedpe
ﬁ} CreateRecipeMoSave
ﬁ?ﬂ DeleteRedpe
E} DeleteRedpeFile
E:'ﬂ GetlastError
E} GetlastInfo
E:'ﬂ GetRecpeCount
E} GetRedpeMNames
E:'ﬂ GetRecdpeValues
E} GetRedpeVariableMames
[ LoadandwriteRecipe
E:'ﬂ LoadFromAndWriteRedpe
ﬁ;ﬁ LoadRedpe
ﬁ?ﬂ ReadAndSaveAs

[ R YR P - .

Embedded Visualization interReaccigpeahisoh pwiolvli dbe

detanil s

Pi®@67
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