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Table 1  Width of the top and bottom surface for the micro beam under the etching error
-2° -1.5° -1.2° -1.1° -1° -0.5° 0° 0.5° 1° 1.5° 2°
Top width 2 2 2 2 2 2 2 2 2 2 2
Bottom width 1.58 1.685 1.748 1.769 1.79 1.895 2 2.105 2.21 2.315 2.42
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CHARACTERISTIC ANALYSIS OF ETCHING ERROR
ON MICRO MECHANICAL GYROSCOPE*

Hao Shuying'” Qi Chengkun'” Luo Xiliu> Feng Jingjing'® Gao Fen'” Zhang Qichang’
(1. The Complex System Control Theory and Application of Key Laboratory in Tianjin, Tianjin 300384 ,China)
(2. Tianjin University of Technology School of Mechanical Engineering, Tianjin, 300384, China)

(3. Beijing Institution of Astronautical Systems Engineering, Betjing, 100076, China)

(4. Tianjin Key Laboratory of Nonlinear Dynamics and Chaos Control, Tianjin, 300072, China)

Abstract Corrosion grooves or corrosion cavity in the structure of micro gyroscope can be obtained by deep reac-
tive ion etching technology. The etching error in the processing has an important influence on the natural frequen-
¢y, output accuracy and stability of the micro gyroscope. A finite element model of comb micromechanical gyro-
scope was established by using finite element analysis software ANSYS. The influence of the micro beam over
etching induced by the machining error on inherent frequencies of the driving mode and the sensitive mode was
studied by finite element analysis, the influence on the bandwidth and sensitivity of micro gyroscope was also ex-
amined by analytical method. The results show that micro beam stiffness and inherent frequency of micro gyro-
scope increase with the increase of the over etching angle. When the maximum over etching angle is +2°, the
change rates of inherent frequencies for the driving mode and sensitive mode are more than 14% . Moreover,
etching error can reduce the work mode of micro gyroscope and make the interferential mode occur between driv-
ing mode and sensitive mode. Meanwhile, the frequency of interferential mode and driving mode are nearly e-
qual , which affects the output precision of micro gyroscope. In addition, bandwidth decreases with the increase of
over etching angle. Sensitivity varies erratically with the change of over etching angle. When the etching angle is

between 0° and 1.5°, the sensitivity of micro gyroscope is higher than that without etching error case.

Key words silicon micro gyroscope, etching error, inherent frequency, bandwidth, sensitivity
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