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Comparison between di; and di; actuation characterization of the PZT micro-actuator
for RF MEMS switch

M. J. Shin*, Y. H. Seo, D-S. Choi, and K-H. Whang (KIMM, Nano-Mechanical System Research Center)

ABSTRACT

In this work, we present the comparison between d3;

and ds; mode characterization using the PZT

micro-actuator for large displacement. The PZT micro-actuator consisted of Si, PZT, and Pt layer on SOI wafer.

The electrode shapes were laminated and interdigitated for di; and di; mode, respectively. In order to characterize

the actuation mode, we measured the displacement using laser interferometer. The maximum displacement of d31

mode was 12.2um at 10V, the actuation characterization of d31 was better than that of d33 mode. We estimated

that displacement of d33 mode would be larger than that of d31 above 30V.
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1. 5i0; deposition & PH-PZT-Pt deposition
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Fig. 1 Fabrication process of the PZT actuator.
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Fig. 2 SEM image of the fabricated PZT actuator.
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Fig. 3 SEM of the fabricated actuator: (a) the parallel
electrode for ds; mode, and (b) the

interdigitated electrode for ds3 mode.

Table 1. Estimation of the resonant frequency.

Si Beam length (pm) 500
Elastic modulus (GPa) 160
Poisson ratio 0.28
Density (g/cm’) 2.3
Width (pm) 200
Thickness (pum) 4
Resonant frequency(kHz) 22
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Fig. 4 Measured resonant frequency of the PZT
actuator (L=500um).
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Fig. 5 Measured displacement for varying applied
voltage with 100Hz sinusoid.
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