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ABSTRACT

In this paper, assumed mode method on Euler beam theory is employed and signal distortion is
considered to obtain the performances of a MEMS accelerometer which are a sensitivity and meas-
urable frequency range(MFR). Not only the sensitivities and MFR but also the variations of dynamic
responses and natural frequencies of the MEMS accelerometer are investigated for several sets of
beam properties such as length, width, thickness and Young’s modulus. It is stated that the variations
of beam properties significantly influence the performances of the MEMS accelerometer and the rela-
tionship between sensitivities and MFR is inversely proportional to each other.
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Fig.1 The schematic view of a capacitive accel-
erometer
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Table 1 Initial data for simulation

Description Numerical data
P Mass per unit length 4.194x10"" kg/pm
E Young’s modulus 190 GPa
L Beam length 600 (m
A Area moment of inertia 1.35x10° £m
M Tip mass 2.33x10° kg

Table 2 Comparison of the natural frequencies

ANSYS(Hz) Present(Hz) Error(%)
Ist 1424.30 1424.28 0.00
2nd 75082.00 75174.62 0.12
3rd 242920.00 243152.97 0.10
4th 506310.00 507072.67 0.15
5th 864910.00 866963.56 0.24
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