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Design of a Piezoelectric Transformer with Crescent-Shaped Input type

Sung-Su Jung, Tae-Gone Park

Changwon national Univ

Abstract

This paper present a new disk-type piezoelectric transformer. The input side of the
transformer has a crescent-shaped electrode and the output side has a focused poling

direction. The piezoelectric transformers operated
The electrodes and poling directions on commercially available

vibration mode.

in each transformer’'s resonance

piezoelectric ceramic disks were designed so that the planar or shear mode coupling
factor (kp, kis) becomes effective rather than the transverse moed coupling factor (ka).
A single layer prototype transformer, 26[mm] in diameter and 2.0[mm] thickness, was
fabricated, such as step-up ratio, power transformation efficiency and temperature were

measured.
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Fig.1 Structure of the transformer and its poling

direction.
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Table.l Dimensional specifications of piezoelectric

transformer.
PT1 PT2 PT3
a [mm] 4 4 4
b [mm] 3 12 16
¢ [mm] 13 13 13
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Table.2 Material constants of KPZ14
Properties Value
Dielectric constant | €33/€0 1180
Curie Point TclTC] 320
Piezoe}eptric da 333
coefficient dus 31

Mechanical quality

factor Qm 1750
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Fig.2 Poling Apparatus & Ceramic
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Fig.2 Input impedance spectra when output elec-
trode was open-circuited to the ground,
output impedance spectra when input
electrode were short-circuited to the ground.
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Fig.4 Measurement of Piezoelectric Transformer.
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Fig. 5 Output Voltage as a function of Freq
-uency
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Fig.6 Output Voltage as a function of Input
Voltage.
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