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FABRICATION PLANNING AND STUDY
OF THE MICROACCELEROMETER
USING PIEZOELECTRIC THIN FILM

Hsing-Fong L ee and Jyh-Cheng Yu

Department of Mechanical Engineering
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Taipei, Taiwan 106, R.O.C.

Abstract

This paper addresses the planning and the
integration of the fabrication peocedures of the
microstructure of a microaccelerometer using
piezoelectric film. The microsensor adopts a
quadri-beam suspension to support the mesa-type
seismic mass. The study explores the parameter
settings of the related fabrication processes
including the film formation, surface and bulk
micromachinings. We deposit the Ti/TiN/Pt film
on the SizN4/Si structure and use the lift-off
process to fabricate the pattern of the lower
electrode. The LaysSrosMnO; ( LSMO ) and
PbZro5,Tip4803 ( PZT) films are coated using the
sol-gel techniques. The LSMO and the Pt films
form a double-layered electrode. The patterns of
the LSMO electrode and the PZT thin film are
chemically etched using HNO; and B.O.E. The
material system of the final thin films transducer
is consisted of Pt/TI/LSMO/PZT/LSMO/Pt/TiN/
Ti/SizN4/Si. The mesa microstructure is formed
using KOH etching. Finally we apply RIE to
obtain the quardri-beam suspension. This study
also explores pertinent coner compensation
techniques to reduce undercut. The experimental
results are compared with the simulation results
using IntelliSuite. The good corelation
demonstrates the potential application of
Intellisuit to the design of the masking layer for
convex structures. The study completes the
fabrication of the microstructure, and measures
the hysteresis characteristics of the piezoelectric
film. The dimensional errors of the structure are
also investigated for the future application of
robust design.

Keywords: Micromachining ~ LSMO -~ Corner
compensation -~ Sol-Gel ~ IntelliSuite
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