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Abstract

In this thesis, the design considerations for capacitive-type accelerometer are
investigated. The normal type in-plane accelerometer on an SOI wafer is
implemented by way of device design, simulation and process development. The
typical measurement results are obtained by testing system. A novel capacitive-type
out-of-plane accelerometer is presented. This accelerometer contains special designed
gap-closing differential sensing electrodes. The present out-of-plane accelerometer
has: (1) proof-mass is increased by combining both device and handle silicon layers
of the SOI wafer, (2) the sensitivity is improved by gap-closing differential electrodes
design, (3) the electrical interconnection between the device and handle layers of the
SOI wafer is available by means of the metal-vias, and (4) the sensing gap thickness
is precisely defined by the buried-oxide layer of the SOI wafer. Furthermore,
according to design concept -of. the yout-of-plane accelerometer, the 3-axis
accelerometer with single proof-mass:is-presented. This 3-axis accelerometer contains
gap-closing differential sensing electrodes in all sensing direction. Except of the
merits in out-of-plane accelerometer, the present 3-axis accelerometer also has: (1)
the electrical interconnection between the device and handle layers of the SOI wafer
is available by means of the poly-Si refilled array instead of the metal-vias, and (2)
the gap-closing differential sensing electrodes are designed in all direction with single
proof-mass. Finally, the process for 3-axis accelerometer has batch fabrication
property, and typical measurement results demonstrate the feasibility of 3-axis

accelerometer.
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