Journal of the Korean Institute of Electrical and Electronic Material Engineers, Vol. 20, No. 11, p. 948, November 2007.

224 (Pb,Ca,Sr)(Ti,Mn,Sb)O; M2t AE o] 88t
M

(
SHESRE HE oM wesle MM 5

Electrical Properties of Thickness—Vibration—-Mode Multilayer Piezoelectric
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Abstract

In this study, a low temperature sintering multilayer piezoelectric transformer for a DC-DC
converter was manufactured using (Pb,Ca,Sr)(TiMn,Sb)Oz ceramics. Its electrical properties were
investigated according to the variation in frequency and load resistance. The voltage step—up ratio of
the multilayer piezoelectric transformer showed a maximum value at a resonant frequency of input part
and increased with an increase of load resistance. The efficiency of the multilayer piezoelectric
transformer showed the highest value at a load resistance of 17 Q. The output power was increased
with increasing input voltage. Temperature increase of the multilayer piezoelectric transformer was
increased with the increase of output power. At the load resistance of 17 Q, the multilayer
piezoelectric transformer showed the temperature rises of about 20 C at the output power of 18 W,
and stable driving characteristics.
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Fig. 1. Structure of multilayer piezoelectric
transformer.
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Fig. 2. X-ray diffraction pattern of specimens.
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Fig. 3. Microstructure of specimens.
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Table 1. Piezoelectric properties of specimens.

Sintering Density
Temp.[C] [g/em’]

Dielectric d;;  Relative
constant [pC/N] density| %]
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Fig. 4. Voltage step-up ratioc as a function of
frequency and load resistance.
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Fig. 6. Output power as a function of input
voltage and load resistance.
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Fig. 7. Heat generation as a function of output
power.
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Table 2. Piezoelectric and driving properties of

multilayer piezoelectric transformer.

f[MHz] f,[Mhz] RIQ] CofuF] Ci[0F] kst Que Zow[Q]
Input 1441 1.601 125 35 35 049 604
Output 1462 1.612 47 82 246 047 519 135

faMHz} Vie[V] Vou[V] lu[mA] LulmA] PulW] Pou{W] n[%] AT[T]
1.444 45 33 445 645 1837 18 969 204
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