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The Study on Sinusoidal High Stability Drive Technology of Cupped Wave Gyro

XIE Di,WU Xuezhong ™ ,SU Jianbin ,TAO Yi,ZHOU Zelong ,LI Hao

( College of Mechanical Engineering and Automation , National University of Defense Technology ,Changsha 410073, China)

Abstract ; Cupped wave gyro has a very high Q factor which ranges from 20000 to 100000 generally. Consequently ,only
0.3%o of the drive signal frequency error causes the gyro mechanical sensitivity reduced by 99% . To solve this problem a
high-performance sine signal generation algorithm based on direct digital frequency synthesizer is proposed. Then the root
causes of frequency jitter are estimated and analyzed from statistical domains,and a kind of jitter separation method for
the design of frequency source is presented. This method provides a theoretical guidance and basis for reducing the
blindness of the frequency source correction and optimization. After optimized by jitter separation method ,the short-term
stability of frequency source improves about 20% from Allan variance. Finally, the test of time domain and frequency
domain demonstrates that the final drive signal frequency stability maintains at a level of 1 mHz.

Key words: cupped wave gyro; high stability sine signal; jitter separation; direct digital frequency synthesize;
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