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o ABSTRACT O

Capacitive pressure sensors have been among the most promising MEMS
technology in recent years due to their low energy consumption, high reliability. A
complete analysis of the sensor membrane is necessary to determine the effect of the
amount of aberration on the sensor. In this paper, the modeling and mathematical
simulation of the fixed-edges square-shaped membrane of the MEMS-based
capacitive pressure sensor was performed. The detailed study of plate deflection
theory and mathematical modeling of plate curvature was done using finite element
method (FEM). Three types of membrane materials were considered:
Polydimethylsiloxane, Zinc sulfide and silicon rubber and studied the effect of
different dimensions of membrane and membrane material on the amount of
deflection.

the Simulation results with MATLAB and FEM CAD tool showed that the
deflection of the membrane increased with the increase in its dimensions. Among the
three materials studied, the polydimethylsiloxane film showed higher deflection
when compared to the silicone rubber and Zinc sulfide films. Simulation results
obtained with MATLAB also show close agreement with the results of the standard
FEM instrument.
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