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Closed-Loop Topologies for Electrostatic Drive Resonant Pressure Sensor

WANG Yuzhao ,YUAN Weizheng ™ ,REN Sen ,(QIAO Dayong

(Micro and Nano Electromechanical System Laboratory , Northwestern Polytechnical University ,Xi’ an 710072 , China)

Abstract ; Closed-loop topology plays an important role in sustaining reliable oscillation for resonant pressure sensor. A
hybrid model of a typical MEMS resonant pressure sensor, which is driven by electrostatic force and sensed by
capacitance changes,was constructed to research the influence of closed loop topology. Four closed-loop topologies
including self-oscillation, automatic gain controller, Phase-Locked Loop and self-oscillation with automatic gain
controller, were employed in the hybrid model. Using a mixed signal simulation platform, performance simulation and
comparison among different topologies was implemented in terms of startup capability, automatic frequency tracking
performance ,shock immunity and frequency stability. The results show that PLL loop has the best overall performance.
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