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Design and System Modeling of a
Tri-Axial Microaccelerometer Using
Piezoelectric Thin Films

Chiaokai Chang', Chungda Lee' and Jyh-Cheng Yu®

'Mechanical and Automation Engineering Dept.,
I-Shou University
*Mechanical and Automation Engineering Dept.,
National Kaohsiung First University of Science and

Technology

Abstract
This study presents the system modeling of a
tri-axial microaccelerometer that consists of a
quadri-beam suspension, a seismic mass, and

displacement transducers using piezoelectric thin films.
Both ends of the seismic mass are supported by two
suspension beams. Therefore, the out-of-plane
acceleration will result in a symmetric bend, and
in-plane accelerations will produce asymmetric bend
and torsion. The electrodes are configured and
interconnected to measure one out-of-plane acceleration
and two in-plane acceleration selectively. Resonant
frequency and sensor sensitivities to triaxial acceleration
are investigated using FEM analysis. Sensitivity study
of major dimensional parameters are presented for
sensor design.

Keywords: Microsensor, Piezoelectric Accelerometer,
Tri-axial, Thin film



