Z7IHd =HAsSE Qe HdH=x o clZutob WX
ol ZoflojlE{e] MA,K6 H=F U AlY 49C-9-1

Design, Fabrication and Test of Piezoelectric Multi-Layer
Cantilever Microactuators for Optical Signal Modulation

& HE-EH kK"
(Myeong Jin Kim * Young-Ho Cho)

Abstract ~ This paper presents a method to minimize the initial deflection of a multi-layer piezoelectric microactuator
without loosing its piezoelectric deflection performance required for light modulating micromirror devices. The
multi-layer piezoelectric actuator, composed of PZT, silicon nitride and platinum layers, deflects or buckles due to the
gradient of residual stress. Based on the structural analysis results and relationship between process conditions and
mechanical properties, we have modified the fabrication process and the thickness of thin film layers to reduce the initial
residual stress deflection without decreasing its piezoelectric deflection performance. The modified designs, fabricated by
surface-micromachining process, achieved the 77% reduction of the initial deflection compared with that of the
conventional designs, while maintaining equivalent piezoelectric deflection performance. The present design and process
modification method, based on the measured micromechanical material properties, is applicable to the design refinement
of multi-layer MEMS devices and micromechanical structures.
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