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Abstract

The objective of this work is to study capacitance in electrostatic comb-drive actuators. The
proposed work is carried out by selecting the electrostatic physics domain in COMSOL
Multiphysics software. In the electrostatic physics domain, select terminals option to give
voltage and ground to the movable comb fingers and fixed comb fingers respectively. Due to
the applied voltage and ground, capacitance is established between the comb fingers. Further to
enhance the capacitance and power handling capacity, increase in the number of comb fingers
from 1 to 150. Capacitance values are obtained from the simulated results. The range of the
capacitance value obtained is 3.0524×10-14 F to 6.1674×10-12 F as the comb fingers increased
from 1 to 150. Multiple numbers of comb fingers are modeled and simulated using copy option
in the geometry. In this way, COMSOL Multiphysics helps to compute the capacitance between
comb fingers. These capacitance values are compared with the theoretical values. Fringe
capacitance is accounted in the theoretical calculation using the Palmer formula. This type of
MEMS-based electrostatic comb drive actuators are used in micro switches and micro grippers.
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Figures used in the abstract

Figure 1: Geometry of MEMS Comb-Drive Actuator

Figure 2: Electric Potential Distributions in the Model



Figure 3: Comb-Drive Actuator with 5 Comb Fingers

Figure 4: Comparision of the Simulated and Theoretical Capacitance Values


