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Electrical Characteristics of the Piezoelectric Transformer as a Function of
Piezoelectric Properties and Load Variations
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Abstract

The piezoelectric transformers of 20X10X48 mm’® size were fabricated with PSN-PMN-PZT(T1)
and PNW-PMN-PZT(T2) composition ceramics. Effects of micro structural and piezoelectric properties

on the electrical characteristics of the

piezoelectric transformers were investigated. Under the fixed

output power of 6 W, temperature rise of T1 transformer at the optimum load was smaller than T2

one because of fine grain size effect. Voltage step—up ratio of Tl transformer showed higher value

than T2 one. T1 transformer

showed an excellent properties with voltage step-up ratio of 12.41,

efficiency of 95.23% and temperature rise of 7.2°C at 200 kQ load resistance. And also, T2 transformer
showed an excellent properties with voltage step up ratio of 9.81, efficiency of 95.51% and temperature

rise of 9C at 150 kQ load resistance.
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Table 1. Dielectric and piezoelectric properties of S1 and S2 compositions.
Dielectric Density kp Ec TelT] TCFr Grain size
Sample No. constant [a/on] Qm [kv/cm] [ppm/TCl fum)
31 1,228 7.82 0.555 1,214 12.06 322 84 1.79
52 1,680 7.68 0.523 1,814 9.15 272 88 4,09
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Table 2. Characteristics of piezoelectric transformer at small signal.
=5t Zout S, E .
=04 [kHe] GinlnF] Cout[pF] €] [x10-dme/N]] K am
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