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Resonant behavior control through ferroelectric polarization and its applications to
vibratory MEMS devices with improved functionality
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Functionalities of vibratory MEMS (micro-electro-mechanical systems) devices have
been improved using piezoelectricity with ferroelectric polarization of the ferroelectric material in the
device. Resonant frequency control has firstly been investigated through converse-piezoelectric stress by
applying external voltage, and it has been clarified that the frequency controllability by the stress and
the effect of the shape of the vibrating plate to the controllability. The effects of the applied voltage
to the performance of MEMS sensors have next been revealed through static deformation of the device plate
due to the converse-piezoelectric stress and improvement of piezoelectric properties through alignment of
ferroelectric polarization. We have finally dealt with ultrasonic array sensor and its array as iInstances
of the vibratory MEMS device to apply the results of the investigation and proposed an improvement method
of their sensitivity and measurement technique with super-resolution.
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