2013 % ¢ fL31 28 % 731 € (GTEA) PEAE A% LY BB EpR-S
PEAR-FE-_&E£T ) - Legp < a%:GT3-007

TEAMAREFF T EL RV U

Design and Fabrication of Capacitive Micro Vibration-to-Electric Power

Generator
BERF A
Chi-Hsiang Pan ! Yong-Ren Wu?

PR B E P B A
! Department of Mechanical Engineering ,
National Chin-Yi University of Technology
E-mail : pancs@ncut.edu.tw

PR P E R R BRI
? Department of Mechanical Engineering ,
National Chin-Yi University of Technology
E-mail : k0184346@gmail.com

#&

ié%ﬂﬁ%?ﬁﬁ@%'”ﬁ%ummﬁmxmﬁ CRCAE RS o A W N B
FRRFESAE - B E T AR T IR V- A X T e AT RT IR ARP R
%m”“F’*?%%”%ﬁ@%ﬁmﬁﬁ“ﬁ’%ﬂﬁ%“ﬁ?“ﬁﬁﬁﬁﬁﬁaﬁiﬁi%“
BoONREFLFELRL > I VRFMAUF TP AL RFIFT LT G A2 F & 480 3
T2 ERERD SR 2 -2 8 ok > (PTG 247 2 @ % ANSYS § "TA &2 & 7 Wl A 47 -
ﬂﬁF’?“&Mw¥§ﬂiﬁ1ﬂw’uﬁﬁ$wf“l”ﬁoiﬁ%d*IMWmW%mﬁwm’
ERHERDRIFER BN TF S LT £ ¢ 2 7 F2 T F o7 MMA B 5 Sk & 230kHz P 5
Tum =# o
MEFF L3 82T % - mAlke ~ BEL -

Abstract

This thesis proposes a micro power generators capable of converting ambient vibration energy into
electrical energy based on electrostatic effect. The key element of the power generator is the energy harvester,
which is composed of variable capacitors, a proof mass and suspended structures. The variable capacitor of
the energy harvester is divided into two kinds of architectures: one is comb-like capacitor, and the other is
face to face plate-like capacitor. Both are moving in plane. In this project the special design is suspended
structures made of bi-stable structures, and is the main subject of this project. Using bi-stable structure is to
amplify the capacitance of the variable capacitors and to enhance the implementation of the energy
harvesting in non-resonant condition. Commonly when subjected to acceleration, the gap variation of the
capacitors is small in non-resonant state, thus the amount of harvesting energy is very low. However, large
amplitude motion of the bi-stable structures can improve the phenomenon. Two architectures of the bi-stable
structure are proposed, one is centrally-clamped parallel beam type, and the other is compliant-mechanism
type. Design, analysis, and fabrication of the harvesters are described in this project. Analytical approach and
finite element method (ANSYS) for the electro-mechanical analysis are employed. The devices are
fabricated by silicon-based micromachining technique that is compatible with IC processes. SOI wafer with
DRIE processes is included to increase the aspect ratio of the structures. The size of device is
1300um*700um*2um, and the max. capacitance change is about 1.7pF which the parasitic capacitance is
included. The displacement is7um in 230kHz frequency measured by MMA.
Keywords : Capacitive Power Generator, Micro Vibration, Bistable .
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