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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
Pb[(Mny/3Sbz3)o0sZr0475 Tlo 475103 with mechanical quality factor of 1600, electromechanical coupling coefficient
59 %, and piezoelectric constant d33 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
resonant frequency, Qm, kp according to the different input/output electrode area. efficiency and power as a
function of load resistance was also investigated. The sample APT showed some spurious mode and BPT
showed better frequency property. Taking all properties which are admittance, effective electromechanical
coupling coefficient and mechanical quality factor most suitable for piezoelectric transformer is BPT which
has 12 mm diameter electrode and the condition of 15 Vrms, 30 & made the maximum efficiency of 93.7 %
and maximum power is 6W with 50 Vrms,.
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X [mm] 8 10 12 14

Y [mm] 10 12 14 16

Cin | APT || 404 537 750 966
[pF] | BPT || 302 457 624 853
Cow | APT| 311 257 2.44 2.12
(n] | BPT | 270 251 2.24 2.024
area ratio 10.69 6.40 4.08 2.69
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a8 1. 923y gAdgr).
Fig. 1. Disk-type piezoelectric transformer.
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Fig. 2. Block diagram of piezoelectric transformer
driving circuit.
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Fig. 3. Input part impedance curve of piezoelectric

transformer with no load resistance
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7. Output power and efficiency of the transformer
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