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Abstract: In order to remove the flicker noise introduced by phase-sensitive demodulation and realize a
digitized silicon microgyroscope, a phase-sensitive demodulation Application Specific Integrated
Circuit (ASIC) was designed. First, a low flicker noise digitized phase-sensitive demodulation scheme
was proposed, and the system level analysis model of a third-order Cascade-Resonator-Feedforward
(CRFF) sigma-delta ADC was defined. Then, the circuit level realization method of the sigma-delta
ADC was detailed; the low noise switched-cap integrator, the adder and the 1-bit quantizer were
designed using Cadence IC design kits. Finally, the proposed phase sensitive demodulation system
design was taped out in the AMS 0. 35 pum process. The experimental results indicate that the
proposed ADC has a third-order noise shaping characteristic and its quantization noise floor at 6. 4 kHz
is below 200 nV/Hz"?, which corresponds to 12 bits equivalent accuracy. The digitized silicon
microgyroscope has an 0. 012(°)/h"? angular random rate and a 0. 34 (°) /h bias instability, with 1¢

bias stability of 0. 94(°) /h, which satisfies the requirement of high accuracy digitization and improves
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the integration level of the gyroscope.

Key words: silicon microgyroscope; Application Specific Integrated Circuit(ASIC) ; sigma-delta ADC;

phase sensitive demodulation; flicker noise
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Fig. 2 Silicon gyroscope sensing element in LCC package
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