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The Closed loop Driving Method of Microgyroscope

XIAO Ding bang, HOU Zhar- qiang, MAN Hat-ou, WU Xue zhong, LI Sheng yi
( College of Me dhatronics Engineering and Automation, National Univ. of Defense Technolbgy, Changsha 410073, China)

Abstract: In order to achieve high excitation efficiency, a resonance loop for microgymwscope is designed based on phase contmwol
technology to generate drive mode resonance. In order to improve the stability of microgyroscope, a PID coriroller with best ITAE
criterion is designed to keep the drive oscillation amplitude invariable. A closedloop drive circuit is fabricated and tested. The results
show that the oscillation frequency of the fabricated drive loop is very close to the drive mode frequency. With the adoption of PID
controller, the variance rate of the drive oscillation amplitude is merely 0. 1% in the temperature range of — 40°C~ 80°C.
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Fig. 1 Resonance loop based on phase control technology
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Fig.2 Relationship of @/ ®; and 6; under different Q,
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Fig. 3 Signal flow graph of the closed loop control
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Tab.1 Parameters of the microgyroscope’ s drive mode
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Fig.4 Block diagram of the cdosedloop drive circuit
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Fig.5 The designed closed loop drive circuit
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Fig. 6 Wavefom of the drive axis vbmation
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Fig. 7 The drive axis vibration amplitude of the microgyroscope at different temperatures
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