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Development of a PLC and its extensions using OPEN PLC on
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Abstract

This research presents the development and construction of a Programmable Logic Controller (PLC)
using an Arduino Mega 2560 board as the main processor. This serves as a low-cost PLC prototype for
learning and application in small-scale industrial systems. The control program is designed and written using
OpenPLC Editor software, with the ladder logic programmed into the board. The program is then uploaded
to the board to control the system's inputs and outputs. The system is designed to control a small robotic
arm using an Arduino Uno, allowing users to control the robot's operation. Variables in the PLC are redefined
on OpenPLC according to the IEC 61131-3 standard to receive and send data from the Arduino Uno. Testing
showed the system functioned correctly within the designed limits. The PLC has 54 digital input/output
pins and 16 analog input/output pins. Ladder logic programming is possible, with a stability level suitable
for educational and experimental applications. The basic program has an input read/process/output time
of approximately 59.6 ps, increasing when processing the developed ladder extensions for robotic arm
control. This research represents a promising approach for developing low-cost automated control systems.

And it can be further developed for use in small-scale industries or in education in the future.
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2.1. Programmable Logic Controller (PLC)
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2.2 lulasnaulnsaiaas wag Arduino Mega 2560

A 1 Arduino Mega 2560
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1o Arduino UNO Arduino Mega 2560
lulaspoulnsaaes ATmega328P ATmega2560
Digital I/O 14 2 54 9
Analog Input 6 U 16 91
UART (Serial) 1 %99 4 g3
neAudn (Flash) 32 KB 256 KB
SRAM 2 KB 8 KB
AN319ft 3 N133995UFUUT PLC Tu OpenPLC
Usztnnaauys Arduino UNO Arduino Mega 2560

%IX (Digital Input)

se95uan (14)

sp95uu1N (54)

9%QX (Digital Output)

s935UAn (14)

s895UN1N (54)

sasfusuiuilay (6)

s995ULn (16 UlY)

%IW (Word Input)

%QW (Word Output) Dehie sossulennnan

31NAITNN 2 AUAINITARIUBITARITUAZNITIBISUTEUU PLC aunsaaguladn Arduino Mega 2560
Anuwngadlunsihunlgwaun PLC 11nn71 Arduino UNO 11a9anniidnuiu 1/0 Milgane sassusnuusiussuu
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