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The Investigation and Realization of Micromachined
Vibrating Ring Gyroscope
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Abstract

This study proposes to analyze the dynamic
mechanism of vibrating ring gyroscope. The analysis of
the structure emphasize on the shape, geometric
symmetry, size effect, modal analysis, impedance
matching of the structure, acceleration effect, and
temperature compensation - It offers the optimum of
the design parameters. With the micromaching
technique, both the minimization of the structure and
the electrocircuits supporting the operation of
gyroscope can be designed and fabricated simply and
systematically. The diagnostic testing platform would
be established and providing testing calibration right
after the realization of ring gyroscope. Though
gyroscope has been widely, extensively used in inertial
guidance, it contains great potential of application for
common used and commercial electronics. For the
complication and high-cost, conventional spinning
gyroscope seldom is the application for common
purposes. Most low-cost, medium-performance
gyroscopes are vibrating gyroscopes. Thevibrating ring
gyroscope, supposed to be analyzed in this study, is
superior to the vibrating gyroscope for it's more
robustious to the disturbance from environment. The
vibrating gyroscope operates with the resonant
frequency, which is used to drive the structure; and it
would directly effect the efficiency. Therefore, the
mode shape for the resonant frequency should be
carefully analyzed. Moreover, with the analysis about
the effect form the acceleration, the vibrating ring
gyroscope operates attitude sensing and acceleration
sensing. Vibrating gyroscopes have no ratating parts
that required bearing, they can be easily miniaturized
and batch fabricated using micromachining to produce
low-cost, hundred-micrometer-size device. |naccuracy
always happens in any manufacturing process. A
diagnostic error method to figure out the manufacture
inaccuracy would be derived.

Keywords: gyroscope, micromaching techique
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