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With the thickness-shear effect of piezoelectric elements, the micro

ultrasonic motor succeeded in improving its torque to over 40 micro-Nm and an efficiency to over 2%.
Furthermore, the motor with a 2 mm-cubic stator generated a torque of 0.15 mNm. The micro wheeled
mobile robot driven by the micro ultrasonic motor and micro gears demonstrated the movement on the
vertical and inverted surfaces by employing appropriate adhesives. The feedback system incorporating
a tiny angle sensor enabled the control of the micro ultrasonic motor. As another application
example, a two-link mechanism, in which the length of link is approximately 5 mm, is controlled by a
visual feedback system using a high-speed camera. Experiments on semiconductor integration
tec?nologies showed a possibility that miniaturizes the motor driver circuits into a few millimeter
scale.
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