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Study on single-phase drive ultrasonic motor using breathing modes of
square plate resonator with high electromechanical coupling factor

Hideki TAMURA Y | Kentaro MASUDA ? | Takehiro TAKANO *

Abstract

To downsize vibrational devices, one of the problems is the driving efficiency. Small and
divided electrodes provide high input impedance and make the downsizing difficult. Additionally,
driving and control circuits must be compact. Therefore, we noticed that the breathing mode of
square plate resonator. The breathing mode has a high electromechanical coupling factor and
small input impedance value.

In this report, we proposed a single-phase drive ultrasonic motor using the breathing mode.
To rotate both the clockwise and counter-clockwise, two square plates are used connected by
crank link structures. Electrodes of one of the square part are applied by resonant frequency, and
electrodes of another passive part are opened electrically. As the result, the passive part does not
markedly vibrate; finally, the passive part operates to support the crank link, and the center of
link moves in slant direction to rotate the shaft. The device construction are decided using finite
element method analysis, and we measured fundamental characteristics of trial devices.
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