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Abstract:
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Intracranial pressure monitoring has important clinical value in the diagnosis and treatment of

Neurosurgery, but the existing sensors have problems such as a lack of miniaturization and poor long-term

stability. In this paper, a micro piezoresistive pressure-sensitive chip based on MEMS technology is pro-

posed. Through the optimal design of the sensitive film structure, the intracranial pressure monitoring sen-

sor with high stability and high overload resistance is realized. Through theoretical modeling and finite ele-

ment simulation, the collaborative optimization model of film thickness and side length is established to

improve the structural linearity. The sensitive film was formed by the combination of SOI material and a

deep silicon etching process to prepare the sensor chip. The test results show that the sensitivity of the
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chip is up to 0.34 mV/kPa in the working environment, and the hysteresis, repeatability and nonlinear
error are better than 0.13% FS, 0.011% FS and 0.19% FS respectively. This study provides an

expandable technical path for micro biomedical sensors.

Key words: pressure sensor; micro-electro-mechanical system (MEMS) ; intracranial pressure; piezoresis-

tive effect
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