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Peripheral nerve electrical stimulation system based on STM32
ZHU Boting, LI Yujia, YU Wenjie, ZHAO Zhiyuan, SONG Chengli, ZHOU Yu

(School of Health Science and Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: This study aims to address the issues of significant side effects and high costs associated with conventional drug and
surgical treatments for essential tremor by designing a non—invasive peripheral nerve electrical stimulator to suppress essential tremor
and improve the quality of life for patients. The research employs an STM32 microcontroller as the main controller, and through
communication between the upper computer and the main control, could dynamically adjust multiple key parameters such as the
amplitude, frequency, pulse width, and duration of the stimulation in real time, thereby achieving multi—parameter regulation of
peripheral nerve electrical stimulation. Through tests of pulse amplitude, frequency and width, as well as experiments on the sciatic
nerve of bullfrogs, the performance of the electrical stimulator and its impact on neural responses are evaluated. Experimental
verification shows that the electrical stimulator system has reliable stability and can effectively enhance the response of neural signals
within a certain range as the stimulation parameters increase, laying the foundation for subsequent clinical trials and related scientific
research, and providing a new treatment option for patients with essential tremor.
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Fig. 1 Block diagram of the system
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Fig. 2 Physical diagram of electrical stimulator hardware
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Fig. 3 Flow chart of the software
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Fig. 4 Human-machine interaction interface design drawing
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Fig. 5 Error analysis
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Table 1 Analysis of relative error of stimulus frequency

AR/ He FBME/ % FrifE2E/ %
50 0.94 0.07
60 0.84 0.08
70 0. 65 0.06
80 0.46 0.07
90 0.30 0.07
100 0.08 0.03
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Table 2 Analysis of relative error of stimulus pulse width

K&/ s FEIE % PRHEZE/ %
200 2.61 0.30
250 1.98 0.24
300 1.53 0.18
350 0.91 0.11
400 0.38 0.07
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Fig. 6 Electrical stimulation of bullfrog sciatic nerve
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Fig. 7 Changes of EMG value in gastrocnemius muscle of bullfrog
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