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Effect of surface roughness of electrode on detecting capacitance
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Abstract: Parallel plate capacitor is a core mechanism in a Micro-mechanical-electrical ( MEMS) sensing de—
vice. As the surface roughness of an electrode has obviously impact on the space electric field when the dis—
tance between the electrodes is shortened in the capacitance detection this paper explores the effect of the sur—
face roughness of electrode on the performance of the parallel plate capacitor. A parallel plate capacitor model
with a single roughness electrode was established and then the finite element method was used to study the
effect of the surface roughness on the detecting capacitance. Based on increasing rough surface to enhance the
memory electric charge capability the formula for parallel plate capacitor with rough surface was corrcted. Fi-
nally the Atomic Force Microscopy( AFM) was used to describe the samples with different surface roughnes—
ses. Experiments and simulation results indicate that the surface roughness has a obviously effect on the detec—
ting capacitance. Increasing the surface roughness of an electrode and decreasing the distance between the e—
lectrodes can improve the detecting capacitance greatly. When the surface roughness of an electrode increases

from 0. 063 nm to 60 nm the detecting capacitance value grows by 9.0 percent. The result shows that increas—
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ing the surface roughnesses of electrodes can improve the sensitivity of MEMS devices.

Key words: detecting capacitance; surface roughness; electrode; Micro-electro-mechanical System( MEMS)
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Tab.1 Capacitance value at various surface roughnesses
/nm /pF /pF 10
1 0.063 264.00 42.75 nm 60 nm
2 1.79 269.75 43.50 9.0% .
3 8.88 277.01 55.75
4 25.8 277.75 56.50 . . MEMS
5 46.9 282.75 61.50
6 57.7 285.75 64.50
7 64.4 288.01 66.75
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