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Development of Piezoelectric Transformer Using

The Single Crystal of Li7a0O,
Sung-Phil Hwang', Moo-Joon Kim™,
Kang-Lyeol Ha", Gab—Joong Kang™

2 o
£ aTodE Lol G2 PHEe] ol A LiTa0; (v 112 y) HARE
U A 2 S BN A LiTa0, WA Wkl S e
2e3b7] 818l Lame'-modes o] &3l ZHolo} Z2f n|7} 2:1

S olgaie] AF BE A4, QAL BE 2HALEE U AEEEELL eamsit
A QpAustylE Aolwel A 23 mEw Fuiel Fwbage] J|ETAFAE AR
290.83(KL)o) A U= Aske] g HejEHAske] vehton oF 10w AR S E Qg
% sigieh,

Abstract
The single crystal of LiTaO; (x—112° y) has very stable thermal characteristics in a piezoe-
lectric transformer. In this paper, a piezoelectric transformer made of the crystal is newly designed
and its operating characteristics are analyzed. The length of the transformer is determined as twice as
its width for Lame’-mode because the single crystal of LiTzQ; has low electro-acoustic efficiency.

The electric and vibrational characteristics of the transformer is simulated by the PSpice program, and
its results are compared to experimental ones. As the results, the ratio of output voltage to input
shows large than 10 at 290.83[illz], which is the frequency coupled the 2nd harmonic for length and
the fundamental for width of the Lame’-mode transformer.
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Fig. 1. LiTaO;(x—112° y) single crystal.
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Table 1. Compliance values of LiTaO; single
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Fig. 2. Change of s'% and s'fz by rotated
according to the angle 8.
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Fig. 3. Construction of piezoelectric transformer
made of LiTaOs single crystal.
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Table 2. Material

transformer made of LiTaO;.

constants of the piezoelectric

Items Values

Density % 10° [ kg/m®] ©0=746
Length [ mm] 1=20
Width [ mm] b=10
Thickness [ mm] t=04
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Fig. 4. Pspice model of the piezoelectric
transformer.
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