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Resonant frequency tracking system for MEMS vibrational energy harvesters
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Automatic frequency tracking of MEMS vibrational energy harvester is
demonstrated for the first time using a phase-locked loop (PLL) type feedback control on the
electrostatic force acting on the power-generating electret electrodes. We developed an electret
vibrational energy harvester which is capable of monitoring phase state variables. Taking advantage
of the function, we compare the harvester’ s oscillation phase and that of the incoming vibrations
to synthesize a voltage to control the impedance in the automatic frequency tracking system. The
system controlled the resonance at a frequency ranging from 100.7 Hz to 102.0 Hz, thereby
maintaining the output power at its peak value of the resonance.
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