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Abstract: A novel MEMS capacitive vibrating ring gyroscope was proposed in this paper based on the
advantageous of the ring gyroscope: symmetric resonator, identical mode parameters and excellent
anti-interference ability. The sensitive structure of silicon-based capacitive vibrating ring gyroscope
with S-shaped elastic supporting beams was designed, and the operating mode and amplitude-
frequency response characteristics of the gyroscope were simulated and analyzed. The
electromechanical interface and the silicon electrodes setting of the gyroscope were studied, and the
electrical parameter model of silicon-based electrodes and theoretical model of gyroscope angular

velocity detection were established according to its dynamic characteristics. A simple and feasible
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processing flow of the gyroscope was prepared by using DRIE technology., and the gyroscope
prototype was manufactured successfully. Test results show that the resonance frequency of the
gyroscope are 9 028. 86 Hz and 9 036. 15 Hz with Q-factors of 25 051 and 25 026 in vacuum packaged.
respectively, and the scale factor is 0. 589 7 mV/((*) * s '). The experimental results demonstrate the
validity and feasibility of the proposed method, which provides an approach to the high-performance
silicon-based MEMS gyroscope.

Key words: Micro-Electro-Mechanical System(MEMS) ; vibrating ring gyroscope; sensitive structure;

capacitor electrode; manufacturing process
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Fig. 1 Composition of MEMS vibrating ring gyroscope
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Fig. 2 Geometric structure of ring resonator
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Fig.3 Basic modes of vibrating ring gyroscope
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Fig. 4 Frequency response of drive mode
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Fig. 5 Frequency response of sense mode
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Fig. 6 Electrode setting of vibrating ring gyroscope
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Fig. 7 Capacitor electrodes of vibrating ring gyroscope
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Fig. 8 Fabrication process of vibrating ring gyroscope
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Fig. 10 Mode response test of vibrating ring gyroscope
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Fig. 12 Scale factor test curve of vibrating ring gyroscope
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