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Abstract

In this research, a MEMS capacitive pressure sensor is simulated with two materials, silicon and silicon
carbide. The purpose of simulating this sensor is to analyze and investigate the effect of various factors such
as diaphragm geometry, ambient temperature, manufacturing materials, and manufacturing tolerances on the
performance and reliability of the system. The simulations show that the increase in temperature and
manufacturing tolerances can change the reliability in the system. The sensor is simulated for two materials,
silicon and silicon carbide. Comparison of the simulation results shows that silicon carbide sensor with less
stress experience and higher reliability is a more suitable material for making a pressure sensor. Silicon carbide
shows 92% reliability and silicon 81% reliability, which means failure of 80 and 190 pieces out of every 1000
pieces, respectively. In the following, fatigue simulations are performed for the pressure sensor diaphragm,
and the effect of manufacturing tolerances, diaphragm area and thickness, working pressure, and the type of
circular and square diaphragms on the fatigue life is also investigated.
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