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Abstract: This paper explores the use of the Arduino Uno microcontroller as a cost-effective and flexible alternative to traditional 

Programmable Logic Controllers (PLCs) for small-scale industrial automation. It outlines the core concepts of PLCs and 

examines the Arduino Uno's suitability, emphasizing its digital and analog I/O capabilities, communication interfaces, and 

interrupt handling. The study demonstrates programming the Arduino Uno with PLC-like functions using the Arduino IDE and 

custom libraries. Practical examples, such as motor control and sensor integration, are provided. Performance and scalability 

are evaluated, showing the Arduino Uno as a viable PLC solution for education, prototyping, and small-scale automation. The 

paper concludes with potential enhancements and future applications for the Arduino-based PLC.  
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I. INTRODUCTION 

In the ever-evolving field of industrial automation, the integration of innovative technologies is crucial for optimizing control 

systems and enhancing operational efficiency. The project, titled "PLC using Arduino Uno," explores the potential synergy between 

traditional Programmable Logic Controllers (PLCs) and the versatile Arduino Uno platform. This initiative aims to combine the 

robustness and reliability of PLCs, well-regarded in industrial environments, with the flexibility and programmability of the 

Arduino Uno. The objective is to create an integrated system that leverages the strengths of both technologies, offering a solution 

adaptable to various automation needs. By undertaking this project, we aim to bridge the gap between conventional industrial 

control systems and the dynamic field of embedded electronics, contributing to the development of smarter and more efficient 

automation solutions. In a time marked by rapid technological progress, the "PLC using Arduino Uno" project stands as a blend of 

advanced automation technologies. This endeavor combines the dependable nature of PLCs with the adaptability of the Arduino 

Uno microcontroller, envisioning a union of reliability and flexibility. The backdrop of this project is the ongoing demand for 

automation systems that adhere to industry standards while being agile enough to meet the diverse and changing needs of modern 

applications. This project explores how the traditional capabilities of PLCs can be enhanced by the innovation found in the Arduino 

Uno, fostering a significant shift in industrial control and automation. This introduction sets the stage for a thorough examination of 

the project's objectives, methodologies, and outcomes, highlighting its potential impact on embedded systems and industrial 

automation. Additionally, it considers the cost-effectiveness and scalability of this integrated approach, aiming to provide insights 

into practical implementations and future advancements in the automation industry. 

II. BACKGROUND  

Programmable Logic Controllers (PLCs) have been pivotal in transforming industrial automation, revolutionizing control system 

operations. Emerging from the need for adaptable and flexible control in manufacturing, PLCs have evolved into sophisticated 

devices that streamline various automation tasks. Their history dates back to the late 1960s, and since then, PLCs have become 

integral to industrial applications, offering unmatched reliability and efficiency. This section examines the historical development 

and evolution of PLCs, emphasizing their transformative impact on industries and setting the stage for exploring a modern 

application: integrating a PLC with the versatile Arduino Uno platform. A Programmable Logic Controller (PLC) is a specialized 

digital computer used in industrial control systems to automate processes. Designed to withstand harsh environments, PLCs are 

programmed to execute a wide range of tasks, including controlling machinery, processes, and other automated systems. They are 

known for their robustness, flexibility, and ability to handle complex control functions reliably. 
 

A. Historical Overview of PLC Technology  

The development of PLC technology began in the late 1960s, driven by the need for automated control in industrial settings and the 

limitations of traditional relay-based systems. Before PLCs, industries relied on complex relay systems for automation, which were 

cumbersome and difficult to modify. The introduction of the first PLC by Bedford Associates in 1969 marked a significant 

milestone. This innovation provided a more flexible and programmable solution, replacing hard-wired relay systems with software-

based control. 
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Over the years, PLCs have undergone substantial advancements in size, functionality, and integration capabilities. Early PLCs were 

relatively large and limited in functionality compared to modern versions. Today's PLCs are compact, powerful, and capable of 

integrating with a wide range of sensors and actuators. They support advanced communication protocols, enabling seamless 

integration into complex industrial networks. The evolution of PLCs has also seen improvements in programming languages and 

user interfaces, making them more accessible and easier to use. 

The continuous development of PLC technology has expanded its application across various industries, from manufacturing and 

processing to energy management and infrastructure. Modern PLCs offer enhanced processing power, increased memory, and 

greater connectivity, supporting the demands of Industry 4.0 and the Internet of Things (IoT). 

In this context, the integration of PLCs with the Arduino Uno platform represents a forward-looking approach to industrial 

automation. Combining the robustness of traditional PLCs with the flexibility and programmability of Arduino, this project aims to 

create a versatile and cost-effective solution for contemporary automation challenges. By exploring this integration, we aim to 

bridge the gap between conventional industrial control systems and the innovative capabilities of embedded electronics, fostering 

the development of smarter and more efficient automation solutions. 

 

III. METHODOLOGY 

The methodology for developing a Programmable Logic Controller (PLC) using the Arduino Uno involves several key steps, each 

designed to leverage the unique capabilities of both technologies. The process is divided into hardware setup, software development, 

and testing phases to ensure a comprehensive and robust solution. 

 

A. Hardware Setup 

1) Component Selection: Begin by selecting the necessary hardware components, Arduino Uno will serve as the central processing 

unit. Select appropriate input devices such as switches, sensors, and push buttons, along with output devices like relays, motors, 

and LEDs. Choose a suitable power supply to ensure all components receive the required voltage and current.  

 

Here are the specifications of the Arduino Uno    

 

Microcontroller ATmega328 

Clock Speed 16MHz 

Operating Voltage 5V 

Maximum supply Voltage   20V 

Supply Voltage  7-12V 

Analog Input Pins 6 

Digital Input/Output Pins 14 

DC Current per Input/Output Pin 40mA 

DC Current in 3.3V Pin 50mA 

SRAM 2KB 

EEPROM 1 KB 

Flash Memory 32KB  
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2) Wiring and Assembly: The circuit diagram demonstrates the schematic interconnections that need to be established between the 

various hardware components of the PLC system described above, in order to implement the required load switching 

functionality.Connect the input devices (such as switches and sensors) and output devices (such as relays, motors, and LEDs) to 

the Arduino Uno. Ensure proper power supply connections and secure all components on a stable platform, such as a 

breadboard or custom PCB. 

 

 

 

 
Circuit diagram of PLC 

 

B. Software Development 

1) Programming Environment 

Use the Arduino Integrated Development Environment (IDE) for coding the Arduino Uno. The IDE is intuitive and facilitates 

writing, compiling, and uploading programs to the microcontroller. It supports numerous libraries that are crucial for implementing 

PLC functions, such as handling I/O operations, timing, and communication protocols. The IDE's straightforward interface and 

extensive documentation make it accessible for both beginners and experienced developers, streamlining the development process 

and ensuring efficient code management for the PLC system. Here`s the code for the PLC Using Arduino Uno consisting 4 Inputs 

and 4 Outputs 

 

PLC Using Arduino Uno 4-Inputs And 4-Outputs 

int pbuttonPin1 = 2; // connect output to push button 1        int pbuttonPin2 = 3; // connect output to push button 2       int  

pbuttonPin3 = 4; // connect output to push button 3             int  pbuttonPin4   =  6;  // connect output  to  push   button  4 

int relayPin1 = 7; // Connected to relay 1 (LED)                  int relayPin2 = 8; // Connected to relay 2 (LED)                 int relayPin3 =  

9; // Connected to relay 3 (LED)                 int    relayPin4   = 10;   //   Connected   to      relay 4   (LED)                 

int val1 = 0; // push value from pin 2                                    int val2 = 0; // push value from pin 3                                    int val3 = 0; //  

push value from pin 4                                    int      val4      =     0; /       / push     value      from    pin      6 

int lightON1 = 0; // light 1 status                                          int lightON2 = 0; // light 2 status                                          int lightON3 =  

0; // light 3 status                                          int        lightON4       =        0;       //       light       4       status                                                   

int pushed1 = 0; // push 1 status                                                            int pushed2 = 0; // push 2 status                                              int 

pushed3 = 0; // push 3 status                                            int        pushed4       =        0;       //        push       4        status                 

void setup() {  

Serial.begin(9600); pinMode(pbuttonPin1,INPUT_PULLUP); pinMode(pbuttonPin2,INPUT_PULLUP); 

pinMode(pbuttonPin3,INPUT_PULLUP); pinMode(pbuttonPin4,INPUT_PULLUP);  
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pinMode(relayPin1,OUTPUT);  

pinMode(relayPin2,OUTPUT); 

pinMode(relayPin3,OUTPUT); 

pinMode(relayPin4, OUTPUT);  

}  

void loop() {  

val1 = digitalRead(pbuttonPin1); // read push button 1 value val2 = digitalRead(pbuttonPin2); // read push button 2 value val3 = 

digitalRead(pbuttonPin3); // read push button 3 value val4 = digitalRead(pbuttonPin4); // read push button 4 value  

// Start of Relay 1  

if (val1 == HIGH && lightON1 == LOW) {  

 pushed1 = 1 - pushed1; 

 delay(10);  

} 

lightON1 = val1;  

if (pushed1 == HIGH) {  

 Serial.println("Relay 1 ON");  

 digitalWrite(relayPin1, LOW);  

} else {  

 Serial.println("Relay 1 OFF");  

 digitalWrite(relayPin1, HIGH);  

 } 

 // End of Relay 1  

// Start of Relay 2 

 

if (val2 == HIGH && lightON2 == LOW) {  

 pushed2 = 1 - pushed2; 

  delay(10);  

}  

lightON2 = val2;  

if (pushed2 == HIGH) {  

 Serial.println("Relay 2 ON");  

 digitalWrite(relayPin2,LOW);  

} else {  

 Serial.println("Relay 2 OFF");  

 digitalWrite(relayPin2, HIGH);  

}  

 // End of Relay 2 

 // Start of Relay 3 

 

if (val3 == HIGH && lightON3 == LOW) {  

 pushed3 = 1 - pushed3;  

 delay(10);  

}  

lightON3 = val3;  

if (pushed3 == HIGH) {  

 Serial.println("Relay 3 ON");  

 digitalWrite(relayPin3, LOW);  

} else {  

 Serial.println("Relay 3 OFF");  

 digitalWrite(relayPin3, HIGH);  
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} 

 // End of Relay 3 

// Start of Relay 4  

 

if (val4 == HIGH && lightON4 == LOW) {  

 pushed4 = 1 - pushed4;  

 delay(10);  

}  

lightON4 = val4;  

if (pushed4 == HIGH) {  

 Serial.println("Relay 4 ON");  

 digitalWrite(relayPin4, LOW);  

} else {  

 Serial.println("Relay 4 OFF");  

 digitalWrite(relayPin4, HIGH);  

 delay(10); 

 }  

} 

 // End of Relay 4 

 

IV. TESTING & RESULTS 

Once the hardware connections are completed and Arduino program is uploaded, thorough testing needs to be performed to verify 

the correct working of the PLC system.  

The PLC system developed using the Arduino Uno is expected to demonstrate reliable and efficient control over various industrial 

automation tasks. It should effectively handle inputs from sensors and switches, process these inputs according to programmed 

logic, and control outputs such as motors, relays, and actuators with precision. The system should exhibit robust performance in 

real-time scenarios, maintaining stable operations even in demanding industrial environments. Additionally, the Arduino-based PLC 

should offer flexibility in reprogramming and customization, allowing for easy modifications to adapt to different automation needs. 

The user interface, whether via serial communication, LCD display, or web-based control, should provide clear, real-time feedback 

on system status and operational metrics.  Overall, the system is expected to be a cost-effective alternative to traditional PLCs, 

delivering comparable functionality with added versatility and ease of use. The successful implementation and testing of this PLC 

system should validate its practical applicability in small to medium-sized industrial automation projects. 

 

V. FUTURE WORK 

Future work on the Arduino Uno-based PLC system can focus on enhancing its capabilities and expanding its applications. One 

extension could involve integrating advanced communication protocols such as Modbus, CAN, or Ethernet to enable seamless 

connectivity with other industrial devices and systems, facilitating more complex and distributed automation tasks. Another area for 

improvement is increasing the system's I/O capacity by adding expansion modules, thus broadening its applicability to larger and 

more intricate automation projects. Additionally, developing a more sophisticated and user-friendly programming interface, possibly 

through graphical programming tools, can make the system more accessible to users with limited coding experience. Future work 

could also explore incorporating advanced features like real-time data logging, remote monitoring, and control via mobile apps or 

cloud platforms. 

Overall, these extensions aim to enhance the functionality, scalability, and usability of the Arduino-based PLC system, making it a 

more versatile and powerful solution for modern industrial automation challenges. 
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