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Abstract

Micro- machined tunneling gyroscope with cantilever is a kind of angular
rate sensor with high sensitivity and resolution, in which cantilever works as
transducer and electron tunneling effect is employed as sensor. It overcomes the
traditional one’s reduction in sensitivity when miniaturized. The fabrication
problem is the key issue impeding its commercialization. The cantilever is the
critical component of the gyroscope, which transduces the angular rate to the
displacement of itself. In order to acquire board response frequency and high
output, the thickness and the size of cantilever is demanding, which is a
challenge for fabrication. In this paper, UV-lithography in thick photoresist and
microelectroforming are used to fabricate the cantilever, the main works are as
follows:
® Anadyze the main obstacles in the fabrication basing on the working

principle of micro-machined tunneling gyroscope and the structure

specialty of cantilever. Refer literatures, compare the popular MEMS
fabrication technology of the 3-D structure and choose a technology used in
the cantilever fabrication.

® Design the fabrication flow of the device basing on the selected technology
for cantilever and the acquired parameters for micro-tip. Design the masks
for the fabrication flow. Bring out the experimental mask and do a large

mount experiments to trace out the parameters of the flow.

® Make out 2mm sacrificia layers with uniform surface by BP212 and

microelectroforming molds with vertical sidewall and satisfied thickness.

® Set up a set of microelectroforming equipments and analyze the effect of



electroforming solution specially the additives by experiments.
Experimentally analyze the issues affect microelectroforming and improve
the uniformity of electroformed layer by putting a stainless net close to
cathode and reducing the currert density. Attempt to improve the property

and the uniformity of electroformed layer by using pulse current in

electroforming.

Key word: micro-machined  tunneling  gyroscope,  cantilever,

microel ectroforming
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