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Electrical Properties of High Power Step Down Multilayer Piezoelectric
Transformer using Low Temperature Sintering PMN-PNN-PZT Ceramics
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Abstract

In this study, multilayer piezoelectric transformer was manufactured using the PMN-PNN-PZT

ceramic and then the electrical characteristics were investigated according to the wvariations of

frequency and load resistance. The voltage step—up ratio of multilayer piezoelectric transformer showed

the maximum value at the vicinity of 75 K and increased according to the increase of load resistance.

When the output impedance coincided with the load resistance, the multilayer piezoelectric transformer

showed the temperature rise of less than 20 C at the output power of 20 W. As the results, the

multilayer piezoelectric transformer manufactured at low co-firing temperature of 940 T using

PMN-PNN-PZT ceramics could be stably driven as the step—down transformers.
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Table 1. Piezoelectric properties of specimens.

Sintering Density  Dielectric

Temp[T] [g/em’] Qu

constant|e,] ds3[pC/N]

940 7.89 1423 0.59 1384 363
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Fig. 1. Multilayer piezoelectric transformer.
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Fig. 2. Impedance characteristic = curve of

multilayer piezoelectric transformer.
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Fig. 3. Voltage step-up ratio according to
frequency and load resistance.
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Fig. 4. Efficiency according to load resistance.
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and load resistance.
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