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Abstract

In response to the normalization ofhousehold hygiene protection and
environmental disinfection in the post-pandemic era, an intelligent toothbrush
disinfection system based gh an STM32miefocontroller was developed. Given the
chemical residue issues of traditionalidisinfection and the safety risks associated
with ultraviolet (UV)radiation, this research aims to address human safety
protection and envir@hmental adaptability in UV sterilization through embedded
technology. The System utiljizes the STM32F103C8T6 as the central control core,
integrating an"HC-SR501 infrared pyroelectric sensor for human motion detection
and a DHT21 temperatureand humidity sensor for real-time environmental
monitoring. Theough a modular hardware design, optocoupler isolation and power
MOSFETs are empleyed to drive the UV lamps. Furthermore, a dual-stage voltage
stabilization power'supply system based on the LM2596 and AMS1117 was
constructed télenthance anti-interference capabilities in high-humidity
environments. Experimental results demonstrate that the system achieves
millisecond-level safety responses, characterized by the "light off when people
arrive, light on when people leave" logic, and automatically adjusts disinfection
parameters based on environmental humidity. This effectively improves
disinfection efficiency and safety within specific spaces such as bathrooms. The
significance of this study lies in providing a low-cost, highly reliable, and
environment-aware intelligent solution for smart home disinfection equipment,
offering practical value for preventing cross-infection and enhancing public health
standards.
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