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Abstract

Micro-Electro-Mechanical System (MEMS) is a technology platform based on
the planar fabrication processes in the IC industry. Because most of the materials and
processes are similar to those used in IC fabrication, the goal of MEMS actuators,
sensors, and micro systems development is the integration with circuits to form a
smart module or system. When micro systems become more mature, various smart
networks employing micro sensors or transducers have been proposed. In these
applications, every node may have the need of an independent power supply. Recent
advances in the low power VLSI design and CMOS technology have reduce the
power consumption of the micro system nodes, to tens to hundreds of microwatts.
Therefore, to scavenge and transform the energy in the environment into electricity
becomes feasible power source;

This thesis presents an electfostatic vibration-to-electric energy converter based
on the MEMS technology. The device contains a vibration driven variable capacitor
that can produce an AC current output from a DC voltage source. The core of the
converter is the variable capacitor formed by comb fingers fabricated in an SOI
wafer by the deep etching process. For a 3.3 V supply voltage and lcm? chip size
constraints, optimal design parameters were found from theoretical calculation and
Simulink simulation. In the current design, the calculated output power is 32.34uW
(power density 29.6uW/cm®). The fabricated device has a size of 0.7x1.2x1.3 cnr’.
Measurement results show that the parasitic resistance influences the characteristics
of the converter, and thus the power output measurement could not be conducted.

However, the mechanical characteristics were measured and discussed.
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