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TOM TAT

PLC la thiét bi diéu khién c6t 161 trong cong nghiép va tu ddong hda, do d6 dao tao
lap trinh PLC gitt vai tro0 quan trong trong cac co sé dao tao ky thuat va dao tao
nghé. Tuy nhién, chi phi dau tu cho PLC, mdy tinh 14p trinh va phan mém ban quyén
con cao, gay han ché trong cong tac giang day tai nhiéu co sé dao tao. OpenPLC
Editor la phdn mém ma ngudn mé c6 kha nang thay thé cac moéi truong 1ap trinh
PLC truyén thong nhu TIA Portal hay GX Works, cho phép trién khai chwong trinh
trén nhiéu nén tang phan cing chi phi thap nhu Arduino, Raspberry Pi va ESP32.
Nho dung lwgng nho, tinh linh hoat cao va khoéng yéu cau cdu hinh may tinh 16n,
OpenPLC ddc biét pht1 hop cho muc dich dao tao. Trong nghién cttu nay, nhom tac
gia da xay dung chuong trinh diéu khién bang ngon ngit Ladder, md phong trén
Proteus 8.13 va thuc nghiém trén Arduino UNO R3 va ESP32 véi bai toan diéu khién
den giao thong. Két qua cho thay giai phap dé xuat cé tinh kha thi va tiém nang tng

dung trong dao tao va nghién cttu PLC.

Tw khéa: OpenPLC Editor, PLC, Proteus 8.13, Vi diéu khién.

1. MO PAU

Lap trinh diéu khién PLC (Programmable Logic Controller) la mén hoc diéu
khién logic kha trinh duoc thiét ké dé€ giang day trong tat ca cac nganh “Khoa hoc ky
thuat” tr chwong trinh dao tao Pai hoc dén dao tao nghé. Trong bdi canh cac truong
dao tao thiéu thiét bi day hoc cing nhu phan mém ho tro vi gia thanh va ban quyén
thwong mai 16n cua cac thwong hiéu PLC nhu Siemens (Tia Portal), Mitsubishi (GX
Developer, GX WORK 2,3)...vi vay gay khé khan cho cac co s& dao tao dai hoc néi chung
va dao tao nghé noi riéng trong viéc dau tu thiét bi cing nhu hoc liéu d€ dao tao. Pac
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biét trong giai doan day manh gido duc nghé nghiép tir nam 2025 cuia B6 Gido duc va
Dao tao [1]. Vi vay, truong Cao Dang Cong nghiép Hué (Hueic) va S gido duc va dao
tao Quang Tri da hop tac vé dao tao trung cdp nghé bién Céng Nghiép cho hoc sinh
THPT tai mot s6 treong THPT ¢ Quang tri nhu treong THPT Nguyén Hru Than,
Truong THPT Darkrong... Khi trién khai dao tao tai day thi van dé vé thiét bi dao tao
mon hoc 1ap trinh PLC co ban gdp kho khan do khong thé chuyén thiét bi tir treong
CBCN Hu€ ra Quang Tri dugc. Vi vay nhom nghién cttu da thuc hién nghién ctu lap
trinh PLC trén mot s6 phan mém mo phong nhu PLC ladder simulator, mét app dung
trén dién thoai thong minh va cdc phan mém mo phong khac danh cho may tinh (PC)
nhu TIA PORTAL, GX WORK, PLC Training... Tuy nhién cac phan mém chi ¢ dang mo
phong trén mdy khong thu hat dwoc viéc hoc ctaia sinh vién. Vi vay chang toi st dung
phan mém OpenPLC Editor [2, 6-8] két hgp v6i Arduino d€ sinh vién thyc hanh truc
ti€p dong thoi moé phong trén phan mém Proteus 8. Sw két hop nay cé cac thuan loi sau:
thit nhat cac phan mém cé dung lwgng nho phu hop véi cau hinh may tinh 6 cac truong
THPT, thtt 2 hoc sinh 14p trinh PLC nhu 14p trinh trén cac phan mém chuyén dung khéc,
thtt 3 stt dung phan cting 1a Arduino nho gon, dé di chuyén dén trueong THPT va phu
hop véi kinh phi dao tao ¢ cac truong phé thong va cudi cung 1a thu hut duoc sy thuce
hanh ctia hoc sinh.

2. PHUONG PHAP NGHIEN CUU
2.1. Phian mém OpenPLC Editor

Phan mém OpenPLC Editor 1a mt phan mém mo co thé tai chwong trinh vao
PLC cling nhu cac loai vi diéu khién nhu Arduino, ESP32, Raspberry Pi..., [3] giao dién
OpenPLC Editor dugc mé ta nhu hinh 1, ctra s0 soan thao nhuw hinh 2. Cac du an cua
OpenPLC dua theo tiéu chudn IEC 61131-3 [4] nén c6 thé lap trinh nhw PLC truyén
thong.
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<> OpenPLC Editor - ~BT2~
File Edit Display Help

JBBEe e Aot A0e o B Ti=o

e TR x v
Project = ) Library Debugger
ERCTTR— D:scnphnn:| ‘ClissFlh:er: All Vi = “f Q search
" :ﬂ # | Name | Class ‘ Type ‘ Location Initial Value Option C|fffl &-Stendard function blocks
BB Res0 - Additional function blocks
1 START Local BOOL - Arduino
2 STOP Local BOOL - Microver
3 OUPUT Local BOOL - Communication
- P1AM Modules
- MQTT
[ Sequent Microsystems Modules
(- Jaguar
< > - SL-RP4
~ (- Type conversion
I SITAP‘.II ISTOPI OUEU\T I (- Numerical
/ { Arithy
7? Config0.Res.instance « &,/ C!UPU'IE 1 I N7 Eﬁ:’:emmc
5
it-shi
&) START (800L) — |_| }J o Bt ohift
«| sTOP (BOOL) P \
o Thu vién
#| OUPUT (BOOL) P < 5
Search Console PLC Log
|
\ . IUN .
Hinh 1. Giao dién OpenPLC Editor
A > Xy A R
M6 phéng, download PLC va vi diéu khién
<> OpenPLC Editor - ~8T2- - o x
File Edt Display Help
H % : & =x
BT Y MR T O ) 2
e E . sinstanced x v
Project Library Debugger
Mol : a 5
o o Description: Class Fiter: raoin BB <o B
::‘F # | Name Class Type Location Initial Value Option cfl . 5
e
1 START Local soot Tick: 1455 Configd Res.instanced.” +285100m
2 stop Local 80OL
3 ouput Local B0OL ST T
00 Tarse
1410 1420 1430 1440 1450
< >
ART .SXOF QUPUT I
o A ¢ 2 e -
§ Contgetimsanc o i | Kiém tra g& roi chwong trinh

&/ START (800L)

| STOP (8OOL)

& OUPUT (BOOL)

o < >

Search Console PLC Log
Al o) [Q search ol 4
+14 +1h +im s 13/06/38 04:12 -1s ~im -1 -1d A

£.522000000 &8 Python extensions started
2.580000000 B8 P starced

Hinh 2. Ctra s0 soan thao cua OpenPLC Editor
2.2. Thu vién OpenPLC Editor

Phan mém OpenPLC Editor c6 day du thw vién nhu cac phan mém PLC truyén
thong khac dwoc mé ta nhw hinh 3.
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Library Debugger

Library Debugger

Library Debugger Q, Search Q, Search
Q scarc
:E E édd;;znal function blocks
& Addrt_lonal function blocks | SEMA | INTEGRAL
- Archiino R_TRIG . DERIVATIVE
- Microver _E_TRIG . .PID
- Communication U . RAMP
- P1AM Modules . CTU_DINT . . HYSTERESIS
- MQTT CTU_LINT =- Arduino
.1 Sequent Microsystems Modules L. CTU_UDINT . .DS12B20
- Jaguar .. CTU_ULINT .. DS18B20_2_OUT
4 SL-RP4 _.CTD ..DS18820 3 OUT
@ Type conversion - CTD_DINT - DS18B20_4_OUT
% Numerical - CTD_LINT - DS18820_5_OUT
4. Arithmetic - CTD_UDINT - CLOUD_ADD_BOOL
i - CTD_ULINT .. CLOUD_ADD_DINT
- Time i -
| ne s .CTUD .. CLOUD_ADD_REAL
g Be-shif . CTUD_DINT . CLOUD_BEGIN
@- Bitwise ~ CTUD_LINT . PWM_CONTROLLER
- Selection . CTUD_UDINT . ARDUINOCAN_CONF
- Comparison . CTUD_ULINT . ARDUINOCAN_WRITE
- Character string TP . ARDUINOCAN_WRITE_WORD
- Native POUs . TON . .. ARDUINOCAN_READ
- User-defined POUs . LTOF & Microver
@ Additional function blocks - Communication

Hinh 3. Cac thu vién chttc ndng trong OpenPLC

2.3. Giao tiép OpenPLC véi cac loai vi diéu khién

OpenPLC c6 thé giao tiép vdi vi diéu khién nhw Arduino, ESP32, Raspberry Pi...
dua trén cac dia chi vat ly dwgc biéu dién nhw Hinh 4 [5].
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Uno, Leonardo, Nano, Micro, Zero
Digital In 2,3,4,56 %I1X0.0 - %I1X0.4
Digital Out | 7,8,12,13 %QX0.0 - %QX0.3
Analog In A0, Al, A2, A3, A4, A5 %IWO - %IW5
Analog Out |9, 10, 11 %QWO - %QW2
Esp 32
Digital In 17,18, 19, 21, 22, 23, 27, 32, 33 9%1X0.0 - %I1X0.7, %IX1.0
Digital Out |01, 02, 03, 04, 05, 12, 13, 14, 15, 16 9%QX0.0 - %QX0.3
Analog In 34, 35, 36, 39 %IWO0 - %IW5
Analog Out | 25, 26 %QWO0 - %QW2
Raspberry Pi
Digital In 03, 05, 07, 11, 13, 15, 19, 21 %1X0.0 - %IX0.7

23,29, 31, 33, 35, 37 %I1X1.0 - %IX1.5
Digital Out | 08, 10, 16, 18, 22, 24, 26, 32, %QX0.0 - %QX0.7

36, 38,40 %QX1.0 - %QX1.2
Analog In - -
Analog Out | 12 %QWO0 (PWM)

Hinh 4. Dia chi vat ly ctia cac loai vi diéu khién

3.KET QUA VA THAO LUAN
3.1 M6 phéng v6i phan mém Proteus 8

Chuong trinh PLC Ladder dugc soan thao trén phan mém OpenPLC duoc chay
th trén phan mém Proteus 8.13. Dau tién khai bao dia chi vat ly chay dich chuwong trinh
nhu hinh 5

BB e BBl A0 KO Si=E

Chen vi didu khién (Arduino Uno)

a"‘l:' ‘ # Name Class Type Log Board Type
e

O compont | indard Serial over Bluetooth link (COMJ) (COMA)

[ Compile Only

Compilation output
.‘,.:.i\

Choncng két néi

Chuyén sang PLC —>

Hinh 5. Dang ky dia chi vat ly va dich chwong trinh
Thtt hai copy doan dia chi file HEX nhw hinh 6
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Board Type Arduino Uno [1.8.6]
COM Port Standard Serial over Bluetooth link (COMA) (COM4) -]
[ Compile Only
& Compilation output
S
hange-warnings -
section-1ma .eeprom
AB3E99B787CBIDD!
Transfer ketches\\AAB3E99
ers)\
r \ Appﬁz?a“ \Loacall " \arduino\
rs\\LaptopH2\\AppData\\Local\\Temp\\arduino
ing library src in folde LaptopH2\OpenPLC_Editor\editor\arduino\sre (legacy)
Using library AVR_PWM at versi .2.0 in folder: C:\Users\LaptopH2\OneDrive - Hue Industrial College\Documents
\Arduino\libra - P
§ ) duino15\\packages\\ardui
1/0 Config Local\\Temp

Sketch uses 2482 bytes (7%) of program storage spa
use 315 bytes (15%) of dynamic memo

Global variables
bytes.

g‘

Communications

Used library Version Path
src c:
AVR_PWM

Used platform Version Path
arduino:avr 1.8.6

$ -0

\LaptopH2

LaptopH2\\AppData\
aremetal.ino.elf"

Maximum is
y, leaving 17

256 bytes.

penPLC_Editor\editor\arduino\src

neDriy

Hue Industrial Colleg

C:\Users\LaptopH2\AppData\Local\Arduino15\packag:

Transfer to PLC

Hinh 6. Chuwong trinh dich da hoan thanh

Tiép theo dan dia chi vao Arduino trén Proteus 8 nhu Hinh 7

h C

4

SIMULINO UNO

URL:

1 Edit Component

Part Reference:
Part Value:

Element

Pragram File

Clock Frequence
Initial Contents Of Data EEPROM:
NAME:

VERSION.

Qther Properties:

[sm1 |
[smutino uno

Hidden

Mew

[1B8157323C0F /Baremetalino hex| Jli Hide Al

Fromrt fl Hide Al
[ [=] | Hide A
SIMULING UNO Hide All
blogembarcado blogspof Hide All
40 Hide Al

| Hidden:

[C]Exclude from Simulation
[C]Exclude from PCB Layout
Exclude from Current Variant

[[] Atiach hierarchy module
Hide common pins
[C]Editall properties as text

Hidden Pins
Edit Firmware

Cancel

Hinh 7. Copy file Hex vao Arduino

Cudi cung kiém tra két qua nhw hinh 8 va hinh 9
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Project 2
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Search Console PLC Log
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13/0€/28 05:00
N b 3 N
Hinh 8. Khoi dong chuwong trinh
! — R - s :
3 Schemac Capure X JamBEEg aA AT Qe dOIRD
| Hee T e sOinstanced X =
Project GlG
1 = Class Fiter: Al ~
& ¢ Unnamed : Ran
= & = # Name Class Type Location Initial Value e
ICES B Resd
1 START Local BOOL %x00 T
2 swop Local BoOL X1
No 3 OURUT  Local BOOL %ax02 1 E
4 0
u
< ’ o«
H Debug: Cunfl.gtﬂdg.resﬂ.lnstagxﬁgg OUBUT - o
/1 I
I L
? Config0.Res0.instance « g~ uRE
#| START (BOOL) .
v
&) STOP (BOOL) o % > <>
+] oUPuT (BOOL) .
Search Console PLCLog
A Al v || Q Search [~ u'!
1a 1n +1m s 0s-2s -1m -1n -1a A
31.121000000 B9 Python extensions started
B | D svessaceis) | ANMATING 0003:32 450000 (CPU load 73%) 32.129000000 [l PLC weazend RO,
N N N
Hinh 9. Ditng chwong trinh
i Ne e .
3.2 Két ndi voi Arduino Uno
| B Traffic_ight x
Project =
i 3 Al !
= THuwrems Description: | Class e
: & Name Class Type Location nitial Value Option Documentation
1 TR Local ToF
2 Den_do Local BooL %QN0.0 Chinss 7
3 Den_vang Local BOOL %QX0.1 Chansé 8
4 Den_xanh Local BooL *Qu0.2 Chin 5612
5 Khoi_tao Local BOOL %QX0.3 True Chan 56 13 (Bat trong 1 chu ky d3u)
ey
| __ ]
= 3
. =
- [t ]
? Configd.ResO.instanced v|ew
B ToF0 (ToF) [on e i
4o 8000 o o
R “ll = B
] Den_vang (BOOL) . = e [} — Inal —
@] Den_xanh (800L) o [orommm bl
#] Khei_tso (BOOL) P TR e
= ror
1B F_TRIGD (F_TRIG) = o L)
B oF1 (106) ] no
B F_TRIGI (F_TRIG)
@ 1or2 (1071 Immmn,d.-u. j
B F_TRIG2 (F_TRIG)
= e

Hinh 10. Chwong trinh dén giao thong voi FBD
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Dé€ thuc hién két ndi véi Arduino nhém tac gia thue hién thém mot bai tap do 1a
lap trinh den giao thong don gian nhw hinh 10 vdi ngon ngtt FBD (Function Block
Diagram)

Sau khi kiém tra d6 chinh xac ctia chuong trinh bang cach chay mo6 phong va

kiém tra hoat dong cua chwong trinh.

Budc tiép theo Download chwong trinh vao Arduino nhw hinh 11

<> OpenPLC Editor - ~BT7~
File Edit Display Help

& i & S&E & o Bl aili® ¢ k ™
A RO QI A0 K OE= e
Bg=Tafic ight Download chuong trinh xuong Vi diéu khién
Description: Class Filter: |All
{ Transfer Program to PLC %

i Board Type

Arduino Zero (native USB port) [NOT INSTALLED)
Arduino Zero (programming port) [NOT INSTALLED)
rial Programmer) [NOT INSTALLED]

Blackpill S

1 AT Blackpill S

{ Blackpill §
(DFU STM32 Bootloader) [NOT INSTALLED]

Transfer Bluepill ST (HID Bootloader 2.2) [NOT INSTALLED] I
OT INSTALLED]
Serial Programmer) [NOT INSTALLED]
| Automation [NOT INSTALLED)

- 2o X 3
411CE (DFU STM32 Bootloader) [NOT INSTALLED] Ch(-)n VI dleu khlen
(HID Bootloader 2.2) [NOT INSTALLED]

ND Programmer) [NOT LLED]

CONTROLLINO M
CONTROLLIN
CONTROLLIN
CONTROLLIN

Si Generic ] N , ,
- - FSP WROOM 12.0.111 A A A
Transfer Program to PLC Chon cong ket noi
Board Type |Amuma Uno [1.856] /
) | COM Port [Iuse-sRia chs<0 comm (col ¥ [ e
4 TSR SeraT OveT BTUETGeT T TCOTHT TCOT]
! []Compile Only |Standard Serial over Bluetooth link (COMS) (COMS)
Tansfer Compilation output

Hinh 11. Download chuong trinh xudng Arduino

Download chuong trinh hoan tat nhu hinh 12

Transfer Program to PLC X
Board Type Arduine Unc

A COM Port USB-SERIAL CH340 (COM7) (COMT)

$ ile On Jse build cache

Transfer

1/0 Config

o

Communications

AppData\Local\Axr

Hinh 12. Download chwong trinh xudng Arduino hoan tat
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Két qua duoc biéu dién nhu hinh 13

EREE L T e — _:::ﬁ?%:: Eres seeen

e
¥ .

------

Hinh 13. Chuong trinh chay thuc té trén (a) Arduino (b) ESP 32

4. KET LUAN

Nghién cttu da mang dén mot giai phap hitu hiéu dé dao tao lap trinh PLC d6i
véi nhiing co s6 dao tao chua du diéu kién d€ trang bi cac loai PLC truyén thong voi gia
thanh PLC cao, phan mém ¢ dung lugong 16n nén doi hoi hé thong may tinh c6 cau hinh
cao. Vi vay giai gidp st dung phan mém mé OpenPLC Editor két n6i véi vi diéu khién
nhw Arduino, ESP32, Raspberry PI... dem lai nhitng vu diém cling nhu cac nhuoc diém
sau: thit nhat phan mém mao nén khoéng doi hoi ban quyén thuong mai, ¢6 dung luong
nho nén doi hoi may tinh khong yéu cau cdu hinh cao; thit 2 phan mém nay phu hop véi
dao tao PLC co ban cho hé trung hoc nghé (hé 9+) va cac nganh dao tao khong chuyén;
thit 3 phan mém c6 thé dwoc viét véi ngdn ngir Ladder, Block Function... trén céc loai
vi diéu khién; tht 4 phan mém cling c6 thé lap trinh diéu khién va giam sat SCADA va
c6 day du thu vién nhu PLC truyén thong. Tuy nhién véi miee d6 pho bién hién nay cua
phan mém OpenPLC Editor chi méi dung lai & nghién cttu va dao tao PLC co ban ma
chua thé tng rong rong rai trong cong nghiép. Nghién cttu va 4p dung phan mém
OpenPLC Editor voi cac vi diéu khién va PLC mitsubishi FX3U dé€ diéu khién dong co,
két ndi cam bién dong thoi két hop véi cdc phan mém thyece t€ ao khac nhuw Factory 10 sé
dwoc nhom tdc gia nghién cttu thuce hién.
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A STUDY ON THE USE OF OPENPLC EDITOR SOFTWARE
IN BASIC PLC INSTRUCTION

Hoang Than", Nguyen Minh Hai, Nguyen Thi Khanh Tinh,
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*Email: hthan@hueic.edu.vn
ABSTRACT

Programmable Logic Controllers (PLCs) are core control devices in industrial and
automation systems; therefore, PLC programming education plays a crucial role in
technical and vocational training institutions. However, the high investment costs
associated with PLC hardware, programming computers, and licensed software
pose significant challenges to teaching activities at many educational institutions.
OpenPLC Editor, an open-source software platform, provides an effective
alternative to traditional PLC programming environments such as TIA Portal and
GX Works, enabling program deployment on various low-cost hardware platforms
including Arduino, Raspberry Pi, and ESP32. Owing to its small footprint, high
flexibility, and low hardware requirements, OpenPLC is particularly suitable for
educational purposes. In this study, the authors developed a control program using
the Ladder language, performed simulations in Proteus 8.13, and conducted
experimental implementations on Arduino UNO R3 and ESP32 for a traffic light
control application. The results demonstrate that the proposed solution is feasible

and shows strong potential for application in PLC education and research.

Keywords: Microcontroller, OpenPLC Editor, PLC, Proteus 8.13.
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