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Design and Manufacture of Step—down Piezoelectric Transformers
Multi-layered by Ceramic Sheets

HeS, ol A, AU, SMY, etef 2

(Hyonho Chong, Wonjae Lee’, Insung Kim', Jaesung Song’, Taegone Park)

Abstract

The output characteristics of step—down piezoelectric transformer is changed by a structure of layers.
In this paper, we simulated output characteristics of multi-layer piezoelectric transformers with
variation of output layers. Also, fabricated piezoelectric transformers were compared with simulated
data. From simulated piezoelectric transformers, the output voltage decreased with increasing number of
layers. From these results, piezoelectric transformers were made and the output electrical power of the
transformers was measured at resonance frequency and at other frequency. The electrical power of
transformers was measured on each transformer’s resonance mode. However, measured value of
12-layed transformer’'s output power was smaller than that of 6-layered transformer’s one. It is
supposed that internal capacitance and reactance of the piezoelectric transformer’'s were effected in this
result. Therefore we need to connect other road resistance and capacitance in output circuit, in order to

increase electrical power of transformers.
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Fig. 1 Structure of piezoelectric transformer.
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Table 1. Material constant of ceramics

5|

AEAF Z4X
Dielectric constant( 3/€,) 11000
Qurie temprature T, (C) 320

Density(p) 7.72%10° kg/m’

66 {10'°N/m’]
226 [10%m'/V]

Elastic constant (Y%)

Piezoelectric constant( dz)
coupling factor(k33) 0.67
Mechanical quality factor (Qm) 1600

2 Ayl gdEgrel Az A8 AR &

HAAetee] 2A845E Table 1o Yehd o &
AGelr e FYHo| oz =9 ¢RI 7}
ata, Wl £85740] oyl A3 QmatH
A (A k)7t & ARE AHEEFT

OQutput
Part

Output
Part

Input
Part

ry
Displacement{Ux)

~

Stress{Txx)

Fig. 2 Mechanical displacement and stress
distribution for transverse vibration
mode.

2.2 Simulation
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Fig. 3 Output voltage by increasing
number of output layers.
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Fig. 4  Structure of
piezoelectric transformer.
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Fig. 5 Measured output voltage of piezoelectric
transformers(out layers=6).
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Fig. 6 Measured electrical output of piezoelectric
transformer(output layer=6).
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Fig. 7 Measured output voltage of

piezoelectric transformers(out layers=12).
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(a) Output voltage

Fig. 8 Measured electrical output of piezoelectric
transformer{output layer=12).
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