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Developement of a Tactile Interface Using an Ultrasonic Vibration

(2nd Report: Development of a Small Piezoelectric Vibrator Using Resonance of a Pin-Array)
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Yohei Motoki, Hiroshi Yamada, Masashi Konyo, Satoshi Tadokoro (Tohoku Univ.) and
Takashi Maeno(Keio Univ.)

Abstract—We developed a small piezoelectric vibrator using an ultrasonic resonance of a pin-array. The ultra-
sonic vibrator consists of a single piezoelectric ceramics and a elastic metal. Tactile stimulation is generated by
amplitude modulations of an ultrasonic vibration. In order to make large generative force and vibration ampli-
tude, the ultrasonic vibrator was designed by finite element analysis. The theory of dynamic damper was applied
between a pin-array and a bottom plate of vibrator, could get the large vibration amplitude and arranged the
vibratory distribution of a pin-array. Finally, we made a prototype of an ultrasonic vibrator and evaluate it.
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Ultrasonic Vibrator

Fig.1 An ultrasonic vibrator attached to game con-
toller.
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Frequency components of amplutude modulations

| MNHWM L

Ultrasonic vibration

Fig.2 Generation of frequency components using ampli-
tude modurations of an ultrasonic vivration.
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Fig.3 Structure of an ultrasonic vibrator.
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Fig.4 Effect of dynamic damper by eigenfrequency of
pin.
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Fig.5 Arranged vibratory distribution of pins by the
theory of daynamic damper.
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Fig.6 Frequency characteristics of vibration amplitude.
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