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Temperature characteristics of quality factor of silicon micromachined
gyroscope under high-vacuum environment
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Abstract: The influence mechanism of temperature on the quality factor of a Silicon Micromachined
Gyroscope (SMG) under a high-vacuum environment was analyzed. The complex frequency model of
thermoelastic damping and the temperature characteristics of silicon were presented. Then, the theo-
retical model of temperature characteristic of quality factor was set up, and the the simulation analysis
and experimental verification were performed. The temperature coefficient of quality factor is —9. 76
X 10 ?/°C at a normal temperature with a theoretical calculation. The ANSYS was used to simulate
the temperature coefficient of quality factor, and the simulation result is —9. 96 X10 */°C. The tem-
perature experiment for quality factor was carried out, and the temperature coefficient of quality factor
is —9.02X107%/°C, which is different from the theoretical calculation by 8.20%. The analytical re-
sults demonstrate that the theoretical model of temperature characteristic of quality factor in the high-
vacuum environment provides theoretical basis for temperature compensation of the SMG and gives a

guidance for optimization design of the SMG.
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Fig. 3 Heat flow diagram of drive mode of

gyroscope
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