ot=228kst3|X| MB37H MI1E pp. 46~52 (2018)
The Journal of the Acoustical Society of Korea Vol.37, No.1 (2018)
https://doi.org/10.7776/ASK.2018.37.1.046

pISSN : 1225-4428
eISSN : 2287-3775

ol

0%

g QmEA HEw|

HU

= 0I8¢t

OFFl TN KI=X10| HI=S2 HIO]

Clamped capacitance control of a piezoelectric single crystal
vibrator using a generalized impedance converter circuit
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ABSTRACT: The piezoelectric single crystals used in piezoelectric transformers have a problem that power
transfer capacity is comparatively low due to their high input impedance. In this study, we suggest a method to
improve the power transfer capacity by reducing the high input impedance of the piezoelectric single crystal
vibrator by connecting a capacitance increasing circuit to the electrical terminals of the piezoelectric single crystal
vibrator where the circuit is a GIC (Generalized Impedance Converter) circuit using operational amplifiers. The
result of measuring driving characteristics after applying the designed capacitance increasing circuit to the 128°
rotated Y-cut LiNbOs crystal vibrator confirmed that the input impedance decreased by 25 %, electromechanical
coupling factor increased by 30 %, and the power transfer capacity increased by about 17 to 30 times in voltage
conversion characteristics.

Keywords: Single crystal piezoelectric vibrator, Clamped capacitance, Input impedance, GIC (Generalized

Impedance Converter) circuit, Power transfer capacity
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Fig. 4. Piezoelectric single crystal vibrator with divided
electrodes.
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Fig. 5. Electronic capacitor with the GIC circuit. (a) circuit
diagram (b) photograph of the GIC circuit.
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Fig. 6. Experimental setup for input admittance mea-
surement.
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Fig. 7. Experimental setup for power transfer cha-
racteristic measurement.
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Table 1. Electrical and mechanical characteristics of
the piezoelectric single crystal vibrator.

Quality factor Q 934.04

Resonant frequency (kHz) 47.635
Motional resistance R,, (Q) 305.6
Motional inductance Z,, (mH) 953.8
Motional capacitance C,, (nF) 11.7
Clamped capacitance C, (nF) 0.108
Electro-mechanical coupling factor £; 0.313

Table 2. Electrical and mechanical characteristics
with additional electronic capacitance.

Quality factor Q 5279.5

Resonant frequency (kHz) 47512
Motional resistance R, (Q) 43.75

Motional inductance L,, (mH) 773.75
Motional capacitance C,, (nF) 14.5

Clamped capacitance C, (nF) 1.2617
Electro-mechanical coupling factor £, 0.403
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