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Characteristics of Step—Down Transformer in PZT Piezoelectric Ceramics

A Az s R, -
e, &ES7 o/, 235", d'Y", =4E

(O0-Su Kim', Joon-Ho Sohn™, Joon-Hyung Lee’, Jeong-Ho Sohn™, Hyo-Duk Nam™, Sang-Hee Cho’)

Abstract

Ring/dot-type step-down piezoelectric transformer was manufactured by using
Pbl(Mn1/3Sbes)eosZrosrs Tiears)Os 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. Volfage 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
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system, fired at 1200C for 2h.

111126

Sum

a8 4. 1200TCoA 2413 AZ¥
Pbl(Mn3Sb2slosZroars Tioars]Os A=
29 "AFZE,

Fig. 4. Microstructure of Pb{(MnysSbzs)ocs

Zro4rsTio4s]0s system, fired at 1200°C
for 2h,

zt g £ v F3471 100 HzAl M9 Ad&A
FE 16000017, el e #FH4d¢E 13000
Ak A, o] 249 AAY YHEHoZA g,
£ 059919, Qne 1600% T ol4de Az e
Pbl(Mny3SbeslocsZroarsTioaslOs 274 i Ax
E4& ® 19 JEhugio



J. KIEEME Vol. 14, No. 11, November 2001.

20000
- 0.1 kHz
: 1 kHz ~
= 15000 s 10 kHz Y
z v 100 kHz Y
3 o 500 kHz 'f\:,
2] %
‘3 woooL 2: h
& b
2 2
o &
5000 | /
D . A
Y00 400 500 600
0.20
o
0.15 o,
2 RN
_O_ 3
4 o
k] . "
E os0) N
8 Lo
] T
a o~ L
0.05 } s, 7
o "
"v' o
2 }g?‘;*"‘
0.00 :
300 400 500 600
T [K]
38 5 1200CA 2417 AZE  Pbl(Mnys

Atz F

2 FAEd9Y

Sbas)owZros Tioas]Os
Go e
<5 &4
Fig. 5. Temperature dependence of dielectric
constant and dielectric loss at various
frequencies of Pb[(MnisSbaslsZroqrs
Tio4s]0s system, fired at 12007C for 2h.

o ]
TI"@E‘

E: 3 1. Pb{(MnySbeslowsZroasTioansliOs  AlerH
29 B4,
Table 1. Properties of Pb{{MnysSbesdoss Zroams

Tioas]03 ceramics.
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Table 2. Designated values at input and output
terminals of step-down piezoelectric
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Properties Symbol Unit  Value
Bulk density o g/em’ 770
Dielectric constant Er 1300
Dielectric loss tan d 0.002
Electromechanical
coupling factor ko % 59

k3t % 36

Mechanical quality
factor On 1600
Curie Temperature Tc °C 320

transformer.
Input Output

Item terminal  terminal
Capacitance at 1 kHz (pF) 157 820
Resonant frequency (kHz) 205.3 205.3
Effective coupling factor
k' (%) 182 234
Effective mechanical 1887 1827

quality factor @n’
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