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Design, Fabrication and Test of Piezoelectric Actuator
Using U-Shape PZT Strips and Lever Structure for Lateral Stroke Amplification
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Abstract

We present lateral actuated piezoelectric actuator using U-shaped PZT strip and lever structure for the RF
switch application. In the previous study of RF switch, they used horizontal contact switch fabricated by
thin film metals. However, thin film metals could not generate large contact force due to low stiffness. In
this work, we suggest lateral contact switch which makes large contact force by increasing stiffness. In
addition, we use PZT actuator for the high force actuation. Generally actuator using thin film PZT moves to
the vertical direction due to the neutral axis shift. Therefore we need lateral motion generation mechanism
based on the thin film PZT actuator. In order to increase lateral motion of thin film PZT actuator, we use U-
shaped PZT actuator using residual stress control. Also, thin film PZT actuator can generate very small
lateral motion of 120x10"um/V for ds, mode, thus we suggest lever structure to increase stroke amplification.
From the experimental study, fabricated PZT actuator shows maximum lateral displacement of 1pm, and
break down voltage of the thin film PZT actuator is above 16V.
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Fig. 1 Conventional thin film PZT actuator

Fig. 2 Present U-shaped thin film PZT actuator
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Fig. 3 Ratio of horizontal force and vertical force in thin
film PZT actuator
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Fig. 6 ANSYS analysis of plain PZT actuator with lever
structure
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Fig. 8 SEM photography of the fabricated U-shape PZT
actuator with lever structure
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Fig. 9 Enlarged SEM photo of lever structure

Fig. 10 Schematic view of stroke amplification using
lever

Zg %’Aaﬂ Aza AHd
BRo AFES Ugun god, ARde B
Mol x = AAde dol [ B AA Apol9] Ag
I, o ngol oA AAol "t FAE Ade
I, 9 I, 7t 242} 25um 9} 370um £ FAHNLH,
oﬂ*&il—t— ZZ gL 158 vjo)t}.
& AP U-FAe] wuty pzr AFol
ZFold Texdg Yeta Aok
o2 o8 U-gHoE AFHASE 9T
o, FAWUYE & 10um H=o|v}h. Fig. 11
Az Q%OlIOlEH Agge) Be #3ut
27 Asolth, AgPoA sv ol A

Height [um]
X

o N &2 o o
N 3

7

e

\
5 0 50 100 150 200 250 300 350 400 450 500
Length [um]

Fig. 11 Profile of the fabricated U-shaped thin film PZT
actuator
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