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Electrical Properties of Multilayer Piezoelectric Transformer using

PMN-PZN-PZT Ceramics
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Dielectric and piezoelectric properties

Abstract

of PMN-PZT ceramics with a high mechanical quality

factor(Qm) and a low temperature sintering temperature were investigated as a function of PZN

substitution in order to develop multilayer piezoelectric transformer for AC-DC converter. Multilayer

piezoelectric transformers were subsequently manufactured using the PMN-PZN-PZT ceramic offering

the optimal behavior and then the electrical performance were invetigated. At the sintering temperature

of 940 C, density, electromechanical coupling factor(k,), mechanical quality factor(Qn) and dielectric
constant(e;) of 8 mol% PZN substituted specimen were 7.73 g/cw’, 0524, 1573 and 1455, respectively.

The PZN substitution caused a increase in the dielectric constant and the electromechnical coupling

factor. The voltage step-up ratio of multilayer piezoelectric transformer showed the maximum value at

near the resonant frequency of 7665 kHz and increased according to the increase of load resistance.

The multilayer piezoelectric transformer with the output impedance coincided with the load resistance

showed the temperature increase of less than 20 T at the output power of 10 W. Based on the

results, the manufactured multilayer transformer using the low temperature sintered PMN-PZN-PZT

ceramics can be stably driven for both step up and down transformers.

Key Words : PZN, Piezoelectric properties, Multilayer piezoelectric transformer, Qm
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Fig. 1. Multilayer piezoelectrictransformer.
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