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Study on the design and cleaning efficiency optimization of ultrasonic silicon wafer cleaning machine
Wu Kun
Zhejiang Aike Semiconductor Equipment Co., LTD.

[Abstract] In response to the challenges in designing and optimizing ultrasonic silicon wafer cleaning machines,
this paper proposes an optimization strategy for a cleaning machine system based on ultrasonic technology. The
analysis focuses on how ultrasonic frequency, power, and the physicochemical properties of the cleaning solution
affect cleaning efficiency. A mathematical model of cleaning efficiency is established, and genetic algorithms and
particle swarm optimization algorithms are used to optimize key parameters. After optimization, the system
maintains cleaning efficiency while significantly reducing energy consumption and enhancing equipment
performance. The optimized cleaning machine can efficiently remove tiny particles from the surface of silicon
wafers, reduce unnecessary energy waste, and extend the service life of the equipment. This study provides new
ideas and solutions for the optimal design of ultrasonic cleaning devices.
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