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Investigation of the Effect of Electrostatic Actuation on the Electromechanical
Behavior of Capacitive Pressure Microsensors

M. Rahaeifard”

Assistant Professor, Department of Mechanical Engineering, Golpayegan University of Technology, Golpayegan, Iran.

Abstract

In this study, electromechanical behavior of the micro scaled capacitive pressure sensors is investigated and
the effect of electrostatic actuation on the performance of the device is analyzed. The sensor is considered as
a circular microplate with an initial distance from a fixed substrate. Due to electrostatic load and external
pressure, the plate deflects and the capacitance of the device changes. The external pressure can be estimated
by measuring this change of capacitance. Hence, in this research, the relation between the capacitance and
external pressure is studied. To this goal, the equation governing static deflection of the microplate is derived
in polar coordinates. This equation is converted to an algebraic equation using Galerkin approach and then
solved utilizing an iterative method. Finally, the effects of external pressure and applied voltage on the
capacitance and sensitivity of the device are investigated and the convergence of the proposed iterative
algorithm is analyzed.

Keywords: Pressure Sensor; Microplate; Galerkin Approach, Capacitance.
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