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Self-temperature compensation for high
quality factor micro-machined gyroscope
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Abstract: A temperature compensation system was build by using the drive-mode natural frequency as
a virtual temperature sensor to achieve high-precision temperature compensation for the scale factor
and zero bias of a micro-machined gyroscope. The temperature characteristics of the drive-mode natu-
ral frequency were explore, and its coefficient (—26.942.03) X 10 °°C was obtained. The frequency
stability was translated to temperature precision to be 0. 075 ‘C at 1 s average and 0. 004 °C at 20 s av-
erage. On the basis of analysis of the temperature characteristics of scale factor and zero bias, a sec-
ond-order temperature compensation scheme was proposed, and the principle and block-diagram of
compensation algorithm were given. Finally, the scale factor and zero bias were compensated using
the drive-mode natural frequency. The experiment results show that the maximum relative change of
scale factor is reduced from 2.1% to 0. 05% and that of zero bias is reduced from 8. 9% to 0. 1% at

—40 C to 60 °C. The zero bias experiment at room temperature for 2 hours shows that the bias non-
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stability is reduced from 4. 1(*)/h to 0.42(°)/h after compensation. These results satisfy the demand

of micro-machined gyroscopes for high-precision temperature compensation.

Key words: micro-machined gyroscope; temperature compensation; natural frequency;scale factor;zero bias
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