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Abstract: The efficient control of Direct Current (DC) motors is vital in industrial automation, 

enabling precise manipulation of motor speed and direction to optimize production processes and 

ensure safety. Traditional microcontroller-based control systems, while effective, often introduce 

design and implementation complexities. This project proposes an innovative, microcontroller-less 

four-quadrant DC motor control system leveraging advanced electronic components and control 

algorithms. Key features include instantaneous braking through a 555 timer IC-generated reverse 

voltage pulse and user-friendly push-button controls for seamless operation. The system's modular 

hardware design ensures scalability and adaptability, while real-time monitoring enhances 

operational efficiency and maintenance. This advanced DC motor control solution addresses the 

evolving demands of modern industrial automation, offering enhanced functionality, reliability, and 

cost-effectiveness. 
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