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Device control and structure design for hi?h conversion efficiency of MEMS
vibratory energy harvesters with high Q-value in a wide band
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Device control and structure design were investigated on piezoelectric MEMS
(micro-electro-mechanical systems) vibratory structures for high efficiency of
mechanical-to-electrical energy conversion. A static buckling deflection was introduced in the
piezoelectric vibratory structures for high conversion efficiency owning to its nonlinear strain,
and converse piezoelectric effect was used to dynamically change the resonant frequency of the
vibrators to follow the environmental vibration. Preparation condition of piezoelectric PZT thin
films in sol-gel process was optimized form the viewpoints of residual stress dominating the
buckling, and piezoelectric property. Converse piezoelectric stress was applied to the buckled
structure and vibration behavior was elucidated in its vibration modes and natural frequencies.
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(i) Vibration spectra at the center
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(ii) buckling profiles (iii) major vibration modes
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(ii) Buckling profiles (iii) Major vibration modes
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