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Abstract

Abstract

Micromachined gyroscope has become an important development direction of the
gyroscope because of its advantages such as small size, low cost, long lifetime.
Currently the research focus home and abroad are concentrated in the development of
capacitive micromachined gyroscope. Due to the errors in fabrication process and the
design of the structural, capacitive micromachined gyroscope is vulnerable to the
mechanical coupling and the axial acceleration. The detection capacitance is not good
enough and the sensitivity is low too. Regard of these factors, a differential capacitive
silicon micromachined gyroscope is presented in this thesis. An interface circuit is
designed and simulated too. The thesis follows in the guidelines:

1) A differential capacitive silicon micromachined gyroscope is designed. Its
drive and sense comb capacitance and beam are analyzed. What’s more, the drive and
sense modes are analyzed through finite element simulation.

2) The fabrication of the gyroscope was accomplished. Group experiments on
the ICP etching process of comb structural were carried out. In the experiments, the
relations between etching conditions and CD loss of the comb are focally discussed.
The CD loss of the comb is finally reduced from 3.47um to 1.34pum.

3) Open-loop vibration test for the gyroscope was operated. And the
amplitude-frequency characteristic curve was obtained. From the curves, we
calculated the resonant frequencies and corresponding Q factors.

4) Finite element simulation and theoretical analysis were carried to obtain the
relationship between the resonant frequencies and the beam cross-section angle. The
analysis above can provide parameters basis for the structural design and optimization
in fabrication process.

5) An AC automatic gain control circuit (AGC) for the closed-loop control and
angular rate signal detection circuit based on phase demodulation were designed.
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Abstract

Simulation and experiment were implemented to definite key parameters in the circuit.

These work can be basis for the realization and feasibility of the circuits’ validation.

Key Words: capacitive gyroscope; differential detection; high aspect ratio etching;

automatic gain control circuit
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