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Abstract

DC motors are widely applied in the mechanical industry. The research on their speed control systems
is of great significance for improving the level of industrial automation and meeting people’s daily
life needs. This design is based on the STC89C52 microcontroller and integrates modules such as
L298N, ADC0832, Hall sensor, and LCD1602 to achieve functions including PWM stepless speed reg-
ulation, forward and reverse rotation, start/stop control, speed measurement, and speed display of
DC motors. During the design process, the selection of each module was determined through scheme
demonstration, and the construction of the hardware circuit and the writing of the software
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program were completed. Software like Keil and Proteus were used for design and simulation de-
bugging. A physical prototype was fabricated and debugged to ensure its feasibility. The system has
high speed regulation accuracy and stable operation, and can meet the requirements of various ap-
plication scenarios.
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Figure 1. Overall block diagram of the system
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Figure 2. Pin diagram of STC89C52 Single-chip Microcomputer
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Figure 3. Speed control circuit
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Figure 6. Pin diagram of L298N
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Figure 7. Motor drive circuit
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Figure 11. The rotating forward motor
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Figure 13. Motor reversing
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Figure 14. Motor reverse waveform diagram
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