:Development of MEMS Vibration Electret Energy Harvester with comb drives
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1. % (Summary)
A novel in-plane MEMS electret energy harvester

with combined electrodes of overlapping-area-
change and gap-closing types is proposed for large
output power both at low and high vibration
accelerations. An early prototype has been
successfully micro-fabricated with the single layer
silicon-on-insulator process. Soft-X-ray charging is
employed to establish uniform surface potential
around 60 V on vertical electrets on the sidewall of
the comb fingers. Up to 1.19 uW output power has
been obtained at 552 Hz and 2.15 g acceleration
oscillations, which corresponds to the effectiveness

as high as 27.2 %.

2. B (Experimental)
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The device was

fabricated through the
silicon-on-insulator (SOI) MEMS technology. The
process starts with a standard lithography on 4
inch SOI wafer using photo-resist. 70 pm-thick
device layer is etched with DRIE to form springs,
electrodes and etched holes. Then, the buried oxide
layer is etched with vapor HF for releasing the
structure through the etched holes on the seismic
mass. This is followed by a 1.5 pm-thick Parylene-C
deposition as the electret material. Finally, soft
X-ray charging using 9.5 keV acceleration voltages
1s applied with the bias voltage of 130 V for 150

seconds.

3. fit L= %2 (Results and Discussion)
The protyped device is shown in Fig. 1. As shown

in Fig. 2, up to 1.19 uyW output power has been
obtained at 552 Hz and 2.15 g acceleration
oscillations, which corresponds to the effectiveness

as high as 27.2 %.

Fig.1 Fabricated device.
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Fig. 2 Measurement results of output power.
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