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Fabrication and Characteristics of Ring-Dot type Piezoelectric Transformer
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Abstract

Voltage step-down characteristics in Ring/Dot type piezoelectric transformer were examined as a

function of the area of input electrode when the area of output electrode is fixed. The effects of

driving frequency and load resistance on the voltage step-down characteristics were also examined.

Voltage gain was greatly dependent on the driving frequency and load resistance, and showed a

maximum gain at resonance frequency of the step-down transformer. The frequency where the

maximum output voltage appears increased about 0.2% as the load resistance increased from 10 to

150 Q. As the area of input electrode increased, the voltage gain and the efficiency of the

transformer increased. Frequency dependence of efficiency of the step-down transformer revealed a

similar tendency with the voltage gain curves. The maximum efficiency remarked 94% when the

input voltage and the load resistance were 20 Vep and 120 Q, respectively.
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Fig. 1. Schematic diagram of step-down
piezoelectric transformer.
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Table 1. Designated values at input/output
terminals of step-down piezoelectric transformer.
Item PT-1|PT-2|PT-3
input (owr| 132 | 176 | 264
output|mrf | 346 | 346 | 346
input |pF| 290 | 317 | 530
output|pF | 2660 | 2000 | 1340

Area of electrode

Capacitance, C

Resonant K |329.40|324.55|311.98
frequency, fr
Anti-resonant iz [339.901336.65(338.71

frequency, fa
Effective coupl-
ing factor, kp

Effective quality 1750 | 1720 | 1740
factor, Quw

% | 247 | 266 | 389
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Fig. 2. Output voltage of step-down transformer
as functions of drive frequency and load
resistance.
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Fig. 3. Voltage gain as a function of load
resistance.
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Fig. 4. Relationship between input and output
voltage.
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Fig. 5. Efficiency of the transformer as
functions of (a) output current and (b) load
resistance.
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