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Electrical Characteristics of Piezoelectric Transformer using
Low Temperature Sintering PCW-PMN-PZT Ceramics
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Abstract

In this study, piezoelectric transformer was manufactured at the sintering temperature of 950 C, and
then the feasibility of application to low temperature sintering piezoelectric transformers was
invesfigated by evaluating the electrical characteristics of it. The voltage ratio of piezoelectric
transformer showed the maximum value at the resonant frequency of input part, and increased
according to the increase of load resistance. The output power and efficiency of piezoelectric
transformer showed the superior properties when the output impedance of it coincides with the load
resistance. Piezoelectric transformer manufactured at the low temperature of 950 C showed the heat
generation less than 20 C at the output power of 30 W, and stable driving characteristics.
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Fig. 1. Structure of piezoelectric transformer.
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Fig. 2. Driving and measuring system for PT.
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Table 1. Comparison of physical properties
according to addition of additives(950 C).

Nf;;ggfg;’" 784 052 219 1182 276 360
+03wi%]Cu0 765 048 1869 1246 243 353
+03wt%IBi,0; 774 045 1707 1233 212 350
+02W%]LiCO; 790 057 1213 1623 376 340
+0.1[wt%IMnO, 775 057 1502 1503 356 337
E 2 HA¥YrY AHAER E B3 2AE,
Table 2. Piezoelectric properties and equivalent
circuit constant of piezoelectric trans-
former.
Input part Output part
PT1 | PT2 | PT3 | PT1 | PT2 | PT3
flk] | 72.12 | 72.46 | 72.78 | 71.87 | 71.53 | 71.15
falkk] | 76.48 | 76.43 | 76.22 | 76.51 | 76.44 | 76.23
RIQ1 | 482 1621 | 823 | 656 | 6.03 | 586
ColnF] | 245 | 217 | 1.94 | 153 | 1.84 | 2.12
ket [ 0331032030034 (035036
Qm’ | 1688 | 1612 | 1553 | 1877 | 1614 | 1398
Zoul 2] - 1448 | 1210 | 1056
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Fig. 3. Voltage ratio with driving frequency.
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Table 3. Regular properties of fluorescent lamp.

220 V|220 V
' AN N
FL “] 3o AR | AAR | AF | dFA | HEA
A A
(T5) V] V] |FimAl] Q] |H5d |HFF

el ol

28 Wi 357 167 170 |10 k| 162 | 0.75

32 Wi 270 137 265 (05 k| 1.22 | 062

35 W| 380 209 170 |15 k| 172 | 095

E 4 3AY] BE gaage s,
Table 4. Voltage ratio of PT according to load
resistance.

PT |05Kk® |10 k2|15 k2|20 k? [no load

PT1 1.02 1.45 1.75 2.02 5.30

PT2 0.98 1.27 1.42 1.62 4.87

PT3 0.81 0.96 1.03 1.16 423
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