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In order to improve the performance of vibrating MEMS devices, a dynamically
tunable resonance frequency mechanism was introduced in piezoelectric MEMS devices, and the
resonance behavior was investigated from theoretical and experimental perspectives. The impulse
response analysis method using scanning laser Doppler vibrometer was established and the resonance
behavior of the devices were clarified. A method for analyzing the natural frequency of a buckling
structure was established. This analysis method was applied to the vibration of circular diaphragms,
and it was confirmed that the change in natural frequency and resonance behavior agreed well with
the actual measurement. As an application to ultrasonic array sensors, the control method for
changing the natural frequency by a factor of two was established, and the possibility of using this
method for ultrasonic measurement technology with ultra-high resolution that exceeds the
conventional theoretical limit was confirmed.
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