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1. B % (Summary)

An improved in-plane electret energy harvester
with gap-closing comb drives has been developed with
a single-mask SOI process. By increasing the seismic
mass and reducing the parasitic capacitance, up to 5.3
uW output power, which is five times higher than our
previous prototype and reaches as high as 4 5% of the
VDRG limit, has been obtained at 503 Hz.

2. FZB (Experimental)
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The device was

fabricated  through the
silicon-on-insulator (SOI) MEMS technology (Fig. 1).
150 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 um-thick Parylene-C
deposition as the electret material. Finally, soft X-ray

charging using 9.5 keV acceleration voltages is

applied with the bias voltage of 130 V for 150 seconds.

3. f B # %% (Results and Discussion)

Fig. 2 shows output power versus vibration

frequency. Up to 5.3 uW output power, reaching as
high as 45 % of the VDRG limit, has been obtained at

503 Hz.
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Fig. 1 Fabricated device.

6.0 : . ‘ ‘
—_ L —p— Sweep up
E s0f | \ —4— Sweep down
= 40
§ 2ol \ R, = 2.53MQ
5 H Acceleration = 2.9g
o, 20
5 | N
O 10 \

0.0 = i .

500 550 600 650 700
Frequency [Hz]

Fig. 2 Output power versus vibration frequency.
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