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Electric Characteristics of Disk-type Piezoelectric Transformer
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Abstract

In this study, a step-down piezoelectric transformer was fabricated to utilize as an adapter for
charging batteries of mobile electronic appliances. The ceramic part of the transformer is -
Pbl(Mn13Sb2s)oosZroams TioaslOs  with mechanical quality factor of 1600, electromechanical coupling
coefficient 59 95, and piezoelectric constant dxz 1300, which can be utilized as a piezoelectric
transformer. A simply fabricated disk-typed test pattern of diameter 28 mm and thickness 2 mm was
used to characterize output voltage, step—down ratio as a function of electrode area with the input
remained constant, and power, efficiency as a function of input voltage, and temperature-dependent
electric characteristics were evaluated. The sample APT1 showed the best properties. The highest
admittance, effective electromechanical coupling coefficient and an appropriate mechanical quality factor
were obtained at the sample with the input/output area ratio of 1:1.5 at the common electrode, and the
condition of 20 Vs, 50 @ made the maximum efficiency of 95 %. The temperature was increased by
147 C as the input voltage was increased for 50 Vims, 50 Q.
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Table 1. Properties of Piezoelectric ceramic

Properties Value

Input Capacitance [C] 1.18 of
Bulk density [p] 7.7 g/cm®

Dielectric Constant [&] 1300

coupling factor [kp) 59 %

Vet |

E 2 93 Wirg Af
Table 2. Dimensional specification and Capacitance

2 ARG

of piezoelectric transformers.

APT1 | APT2 BPT1 BPT2
X [mml] 20 22 20 22
2 & [mml] 16
Cin [nF] 1.18 1.04
Cou_[nF] 1.86 1.52 1.56 1.27
area ratio 15 1.17 15 1.17
28rnm >
1
APT TT 2rmm
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Fig. 1. Disk-type piezoelectric transformer.
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Fig. 2. Block diagram of piezoelectric trans-

former driving circuit.
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Fig. 3. Impedance curve of piezoelectric trans-

former with no load resistance.
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Fig. 5. Admittance curve of  piezoelectric

transformer with variable input voltage.
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