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Characteristics of Step—Down Transformer in PZT Piezoelectric Ceramics
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Abstract

Ring/dot-type step-down piezoelectric transformer was manufactured by using
Pbl(Mny/3Sbes)oesZrossTiosslOs ceramics, which have excellent high-power piezoelectric properties. The
characteristics of step~down piezoelectric transformer as a function of load resistance at output
terminal was examined. Voftage gain was greatly dependent on drive frequency and load resistance,
and showed maximum voltage gain at the resonance frequency. The output voltage was linearly
increased as the input voltage increased. Voltage gain of the step-down piezoelectric transformer with
respect to input voltage was very stable when the load resistance was in the range of 50-500 Q.
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Fig. 1. Schematic diagram of step-down
piezoelectric transformer.
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Fig. 2. Circuits for the measurements of
step—down piezoelectric transformer.
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Fig. 3. X-ray diffraction patterns of

Pb[(Mn;/3Sb2/3)0.05Z10.475Ti0.475]03
system, fired at 1200C for 2h.
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Fig. 4. Microstructure of Pbl(Mn1aSbes)oss

Zro4wTios]Oa system, fired at 1200°C
for 2h.
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Fig. 5.Temperature dependence of dielectric
constant and dielectric loss at various
frequencies of Pbl(MnysSbesdosZrosrs
Tioars]Os system, fired at 1200T for 2h.
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Table 1. Properties of Pbl(MnysSbas)oos Zrosrm
Tio4)O0s ceramics.

Properties Symbol Unit Value
Bulk density o g/em® 7.70
Dielectric constant Er 1300
Dielectric loss tand 0.002
Electromechanical
coupling factor ke % 59

ka3t % 36

Mechanical quality
factor Gn 1600
Curie Temperature Te °C 320
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Table 2. Designated values at input and output
terminals of step-down piezoelectric

transformer.
Input Output

Item terminal  terminal
Capacitance at 1 kHz (pF) 157 820
Resonant frequency (kHz) 205.3 205.3
Effective coupling factor
k' (%) 18.2 23.4
Effective mechanical 1887 1827

quality factor Qm’
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Fig. 6. Voltage gain of step~down transformer
as functions of drive frequency and
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