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Study and development of low-noise MEMS

acoustic sensors

Important considerations for air damping and process stability
Tadashi Inoue, Yuki Uchida, Koichi Ishimoto and Yasuhiro Horimoto

Acoustic sensing technology like speech recognition or noise cancellation has attracted a lot of attention
recently. These new application stimulates the demand for smaller and lower noise MEMS (micro electro-
mechanical system) acoustic sensors. Micro-scale sensors are susceptible to self-noise caused by air damping.
Therefore, understanding and controlling air damping is crucial for designing low noise sensors.

In this paper, we report a novel design of MEMS acoustic sensors that achieves SNR (signal-to-noise ratio) over
68 dB. We simulated dominant noise sources based on equivalent circuit analysis and introduced original
structures that significantly reduce squeeze air film damping. This new design has been successfully
commercialized due to matured process stability techniques of thin-film. The acoustic sensors we developed can
be widely used in applications that require small-scale and precise acoustic sensing.
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