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Abstract

The driving of DC geared motors plays a pivotal role in industrial automation, directly determin-
ing the stability and accuracy of equipment operation. Leveraging Al-enabled knowledge acquisi-
tion, this paper presents a systematic study on DC geared motor drive circuits. First, the objectives
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and technical requirements of the drive circuit are thoroughly analyzed to establish a detailed
design scheme. Next, an embedded-system-based drive circuit is constructed and iteratively de-
bugged through multiple experimental rounds to verify its performance and reliability. During
experimentation, an Al learning companion is employed to explore design ideas and continuously
optimize the circuit, ultimately achieving efficient driving and stable operation of the DC geared
motor. This research not only applies knowledge of circuit analysis to practical engineering but
also fully utilizes Al to expand ideas, effectively enhancing practical operation and problem-solv-
ing abilities.
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Figure 1. Human-machine collaborative circuit design flowchart
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Figure 2. Improved question-answering effect diagram
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Figure 3. Al-empowered core component selection diagram
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Figure 5. Initial simulation circuit
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Figure 6. Circuit optimization under Al assistance
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Figure 7. Drive circuit with added protection circuit
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1 void Motor_Init(void)
R
3 GPIO_InitTypeDef GPIO_InitStructure;
4 RCC_APB2PeriphClockCmd(RCC_APB2Periph_GPIOA | RCC_APB2Periph_GPIOB, ENABLE);
6 GPIO_InitStructure.GPIO_Pin = GPIO_Pin_4;
7 GPIO_InitStructure.GPIO_Mode = GPIO_Mode_Out_PP;
8 GPIO_InitStructure.GPIO_Speed = GPIO_Speed_5@MHz;
9 GPIO_Init(GPIOA, &GPIO_InitStructure);
1 GPIO_InitStructure.GPIO_Pin = GPIO_Pin_9;
12 GPIO_Init(GPIOB, &GPIO_InitStructure);
i o iy
14 GPIO_InitStructure.GPIO_Pin = GPIO_Pin_7;
15 GPIO_Init(GPIOB, &GPIO_InitStructure);
16 PP PWM PB8 *
17 GPIO_InitStructure.GPIO_Pin = GPIO_Pin_8;
18 GPIO_Init(GPIOB, &GPIO_InitStructure);
o e
20 GPIO_ResetBits(GPIOA, GPIO_Pin_4);
21 GPIO_ResetBits(GPIOB, GPIO_Pin_7 | GPIO_Pin_8 | GPIO_Pin_9);
22 }
23 e
24 * 100 us ?222:??
25 ==== */
26 void Motor_Task_1@eus(void)
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Figure 8. Al-empowered code design
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Figure 9. Al-empowered code optimization
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