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Abstract - In modern vehicles, relay systems are used to 

control different electrical components such as headlights, 
cooling fans, horns, and fuel pumps. Traditionally, these 
systems require a large amount of wiring, which can increase 
complexity and maintenance. This project focuses on designing 
and developing a Printed Circuit Board (PCB) for an 
automotive relay system to make the circuit more compact, 
organized, and reliable. The PCB was designed by selecting 
suitable components, creating the circuit layout, and testing the 
final board under different operating conditions. The developed 
system successfully controlled electrical loads through relays 
and showed stable performance. The project demonstrates how 
PCB technology can improve the efficiency, safety, and 
reliability of automotive electrical systems. 
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1. INTRODUCTION 

Automotive relay systems are widely used in modern vehicles 
to control electrical components such as headlights, cooling 
fans, horns, and fuel pumps. These systems allow high-current 
devices to be operated safely using low-current control signals, 
improving the safety and efficiency of the vehicle's electrical 
system. In traditional wiring systems, a large number of wires 
and connections are required, which can increase complexity 
and make maintenance difficult. To overcome these challenges, 
Printed Circuit Boards (PCBs) are used to provide a compact, 
organized, and reliable platform for connecting and controlling 
electrical components. This project focuses on the design and 
development of a PCB for an automotive relay system, 
including circuit design, component selection, PCB layout, 
fabrication, and testing. The developed PCB helps reduce 
wiring complexity, improves reliability, and provides efficient 
control of automotive electrical loads, making it suitable for 
modern vehicle applications. 

2. OBJECTIVES 

The main objective of this project is to design and develop a 
PCB for an automotive relay system that can control vehicle 
electrical loads efficiently and safely. The project aims to 
reduce wiring complexity, improve system reliability, and 
provide a compact solution for automotive electrical 
applications. Another objective is to ensure proper relay 
operation and stable performance under different operating 
conditions. 

3. LITERATURE REVIEW 

Automotive relay systems have been widely used in vehicles 
for many years to control high-current electrical devices. 
Previous studies show that using PCBs in automotive 
electronics helps reduce wiring, improve reliability, and 
simplify maintenance. Researchers have also highlighted the 
importance of proper PCB design, component selection, and 
circuit protection to achieve better performance and durability 
in automotive applications. 

4. METHODOLOGY 

The project began by studying the requirements of an 
automotive relay system and selecting suitable components for 
the circuit. A circuit schematic was designed using PCB design 
software, followed by the development of the PCB layout. 
After completing the design, the PCB was fabricated and 
assembled with the required components. Finally, the system 
was tested under different load conditions to verify proper relay 
operation and overall performance. 

5. HARDWARE AND SOFTWARE USED 

Hardware Used 

 Automotive Relay 

 Printed Circuit Board (PCB) 
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 Protection Diodes 

 Connectors 

 Fuse 

 Power Supply 

 Electrical Load (Lamp or Motor) 

Software Used 

 KiCad / Eagle PCB / Altium Designer 

 Proteus (for simulation, if used) 

6. PCB DESIGN AND DEVELOPMENT 

The PCB was designed by first creating a circuit schematic and 
selecting components according to the system requirements. 
Proper attention was given to component placement, track 
routing, and power distribution to ensure reliable operation. 
After completing the layout design, the PCB was fabricated and 
assembled. The final board was inspected and tested to confirm 
that it met the design requirements. 

7. RESULTS AND DISCUSSION 

The developed PCB successfully controlled electrical loads 
through automotive relays. During testing, the relay switching 
operation was smooth and reliable. The PCB showed stable 
performance with proper power distribution and minimal 
voltage loss. The results demonstrated that the designed system 
is suitable for automotive applications and can improve the 
efficiency of vehicle electrical systems. 

8. ADVANTAGES 

 Reduces wiring complexity. 

 Provides a compact and organized design. 

 Improves system reliability. 

 Easy to install and maintain. 

 Cost-effective solution. 

 Enhances electrical safety. 

9. APPLICATIONS 

The developed PCB can be used in various automotive 
applications such as headlight control systems, cooling fan 
control, fuel pump operation, horn circuits, power accessories, 
and other vehicle electrical systems that require relay-based 
switching. 

 10. FUTURE SCOPE 

In the future, the system can be enhanced by integrating 
microcontrollers and smart monitoring features. Additional 
protection circuits and communication interfaces can also be 
added for advanced vehicle control applications. The design 
can be further improved to support electric vehicles and modern 
automotive automation systems. 

11. CONCLUSION 

The design and development of the PCB for the automotive 
relay system was completed successfully. The developed PCB 
provided reliable relay control, reduced wiring complexity, and 
improved system organization. Testing confirmed that the 
system operates efficiently and safely under normal conditions. 
The project demonstrates the importance of PCB technology in 
modern automotive electronics and its potential for future 
applications. 

 

  

 


