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Creation of ultrahigh-performance piezoelectric micromachined ultrasonic
rangefinder and its application to robot system

Yoshida, Shinya
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The purpose of this study is to create a compact-size ultrasonic rangefinder

with a capability of long range finding for applications to a robot system although the device
utilizes a piezoelectric thin film and is driven by low driving volta?e such as <3.3 V. We developed
essential technologies and performed demonstration experiments as follows. (1) Fabrication of a
crack-free and ultrahigh-performance PZT-based monocrystalline thin film on Si, (2) Development of a
metallic epitaxial buffer layer structure for PZT, (3) Construction of theory for maximizing a
signal-to-noise ratio of piezoelectric micromachined ultrasonic transducer (pMUT), (4) Prototyping
of a pMUT rangefinder based on this PZT film and demonstration of its high-performance range-finding
ability.

As a ¥esu|t, we successfully verified that this pMUT rangefinder has the potency to realize a
small and cheap proximity sensor module and/or sonar system for safety operation of a robot.
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