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SYSTEM MODELING AND ROBUST
DESIGN OF MICROACCEL EROMETER
USING PIEZOELECTRIC THIN FILM

Fu-Hsin Lai
Jyh-Cheng Yu

Department of Mechanical Engineering
National Taiwan University of Science and Technology
Taipei, Taiwan 106, R.O.C.

ABSTRACT

This paper addresses the system modeling
and robust design of piezoelectric thin film
microaccelerometer. The dynamic model of
the proposed microaccelerometer is presented
to illustrate the interaction of structure
variables, piezoelectric parameters, and circuit
design on the sensor’ s performance. Variations
in the manufacture of microsensors result in
deviations in design variables, which have
significant effects on the sensor's
accuracy. This paper conducts parameter
design and robustness analysis using Taguchi's
method. The proposed analytical model is used
in the performance assessment of sensor
design. The application of Taguchi's method
aims to improve the sensor quality by reducing
response sensitivity to the variations of the
structure dimensions, the material properties,
and the amplification circuit. The robust
design shows an increase of the output gain by
25%, and a reduction of the deviation of
frequency response by 20% compared with the
initial design. The frequency responses are
verified using the finite element analysis system
ANSYS. The good coincidence of the results
demonstrates the validity of the system
modeling and the merit of robust design.

Keywords. MEMS, Microsensor, Taguchi,
Piezoceramic, Dynamic modeling
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