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Abstract 
 

This work presents a simple yet effective traffic light control system using the 555 Timer IC. 
The system is designed to control traffic at intersections by seamlessly transitioning between 
red, yellow, and green lights, helping to manage traffic flow efficiently. The system is built 
using basic components like LEDs, capacitors, resistors, and the 555 Timer IC. While this 
version operates on a fixed timing cycle, future enhancements could include traffic sensors to 
adjust the light based on traffic conditions. This could even save energy by turning off the 
lights when no vehicles are present. The current setup uses two 555 Timer ICs and three LEDs, 
which give clear stop, wait, and go signals. Overall, it’s a practical and essential tool for traffic 
management. 

 
Introduction 

 

Traffic lights are crucial for keeping traffic flowing smoothly and safely at intersections. In this 
project, we focus on building a traffic light control system using the 555 Timer IC, a popular 
and widely used component since its release in 1971. Its reliability, low cost, and versatility 
make it a great choice for this kind of project. In this setup, the 555 Timer IC generates pulse 
signals that control when the lights change between red, yellow, and green. The system also 
includes other essential components like controllers, counters, and timers, all working 
together to keep traffic flowing smoothly. 

 

Methods 
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Fig 1: Circuit Diagram 
 

1. LEDs (Light Emitting Diodes): 
We use LEDs to represent the traffic lights—red, yellow, and green. LEDs are great 
because they are energy-efficient and last a long time. Each color has a specific meaning: 

 
• Red: Stop. 
• Red and Amber (Yellow): Get ready to go, but do not move yet. 
• Green: You can go if it’s safe. 
• Amber (Yellow): Prepare to stop unless it is unsafe to do so. 

 

2. Capacitors: 
Capacitors control the timing of the signals by storing and releasing electrical energy. They 
play a key role in ensuring smooth transitions between the lights. 

 
3. Resistors: 
Resistors help regulate the flow of electric current. They also help ensure that all the 
components in the system, like the LEDs and the 555 Timer IC, work properly and don't 
receive too much voltage reduces AC from the mains to the required DC voltage, ensuring 
safety by isolating the output. 

 

4. 555 Timer IC: 
The 555 Timer IC is at the heart of this project. It works in either monostable or astable modes, 

depending on what is needed to generate the timing signals that control the traffic light 

transitions. Here is a breakdown of what each pin on the 555 Timer IC does: 

• Pin 1 (Ground): Connects to the ground. 
• Pin 2 (Trigger): Detects voltage and gives a high output when Pin 6 is low. 
• Pin 3 (Output): Switches between high and low states, delivering up to 200 mA. 
• Pin 4 (Reset): Resets the chip. 
• Pin 5 (Control): Adjusts the timing circuit. 
• Pin 6 (Threshold): Detects voltage and gives a low output when Pin 2 is high. 
• Pin 7 (Discharge): Goes low when Pin 6 detects voltage. 
• Pin 8 (Supply): Connects to the positive power supply. 

 
5. Power Supply and Wiring: 
We power the system using a 9V battery, and the components are connected on a breadboard 
or printed circuit board (PCB) using jumper wires. The power supply reduces AC from the 
mains to the required DC voltage, ensuring safety by isolating the output. 
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 Fig 2: Experimental Setup 
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  Result:  
The traffic light circuit worked just as expected. The LEDs for red, yellow, and green lights 
switched at the right intervals, and the timing was consistent and reliable. This confirms that 
the 555 Timer IC is an effective component for building traffic control systems. 

 
Discussion: 

 

This project highlights the practical application of the 555 Timer IC in controlling traffic lights. 
Although the current design uses a fixed cycle for timing, adding sensors in the future could 
make the system more responsive to real-time traffic conditions. This could also reduce 
energy consumption by turning off the lights when no vehicles are present at an intersection. 

Here is a brief explanation of how the system operates: When powered on, the first 555 Timer 
IC outputs a low signal initially, preventing the red LED from lighting up right away. Instead, 
the second 555 Timer IC powers the green light. The red LED turns on when the output of 
the first IC goes to 0V, while the yellow LED lights up during the discharge phase of the 
second IC. The green LED illuminates when the second IC outputs a positive voltage. 

 
Conclusion: 
 
In conclusion, this traffic light controls system using the 555 Timer IC offers a simple and 
efficient way to manage traffic at intersections. It uses fundamental electronic components to 
achieve this, while leaving room for future improvements like adaptive control and energy-
saving features. By adjusting the resistors and capacitors, we can fine-tune the 555 Timer 
IC's performance. Additionally, a decade counter could be used to set the traffic light duration 
by triggering after a specific number of pulses. 
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