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Effects of Nb2Os Addition on Microstructure and Piezoelectric Characteristics
of PNW-PMN-PZT Ceramics for Piezoelectric Transformer Driving PDA CCFL
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Abstract

PNW-PMN-PZT ceramics were fabricated with the variations of Nb2Os addition and their
microstructural and piezoelectric characteristics were investigated. When the amount of NbOs
increased, grain size decreased gradually. At 0.3wt% Nb20Os which is the same weight percent with
Fes0s, maximum tetragonality(c/a) and density were shown due to the complexed doping effects. Also,
this composition that showed Qm of 2,041, kp of 0.55, grain size of 25um and er of 1704 were proper
for high power application. Using this composition, Rosen-type piezoelectric transformer was fabricated
as the size of 1x16X5mm"® and its electrical characteristics were investigated with the variations of
load resistance and driving frequency. At the resistance of 200k, maximum step-up ratio of 13.68 was
shown. After driving PDA CCFL for 25 min using the inverter circuit, at driving frequency of
214.4kHz, input voltage of 31.78 V and input current of 21.lmA were measured at the input part of
piezoelectric transformer. And then, output voltage of 293.2 V and output current of 2.2mA were shown
at the output part of piezoelectric transformer. At the same time, efficiency of 96.2% and temperature
rise of 3.6°C were appeared at the piezoelectric transformer.
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Fig. 3. Density as a function of Nb2Os addition.
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Table 1. Physical and piezoelectric properties as
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Nb,O, Density Dielectric
[%] [g/ar’]  constant

Grainsize Tetra-

QM ual ponality

0 7.68 1680 0.52 1814 4.09 1.0128

03 7.71 1704 0.55 2041 2.50 10161

0.5 7.66 1674 0.54 1651 185 1.0150

0.7 7.65 1621 0.53 1533 149 1.0139

1 7.56 1499 0.49 1488 11 1.0139

13 748 1459 0.46 1383 0.94 1.0128
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