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Abstract: Silicon microgroscope is processed usually by microfabrication technology. It could lead to a
quadrature coupling error and influence the output of the silicon microgyroscope for the lower relative
accuracy from the fabrication processing. To optimize the structure of the silicon microgyroscope and
enhance its performance, a theoretical model of quadrature coupling coefficients for the microgyro-
scope was established. Firstly, energy theorem was used to infer the in-plane stiffness of driving beam
to set up the stiffness matrix of the microgyroscope. Then, the theoretical analysis model of quadra-
ture coupling coefficients was established. According to a dual-mass vibrating silicon microgyroscope
developed by our research group, the theoretical calculation shows that the direct coupling coefficient
and the second-order coupling coefficient are 4. 74 X 10" and 8. 44 X107, respectively, and the quad-
rature coupling coefficient of the developed microgyroscope is 4. 75X 10 °, 8. 7% different from the
simulation value. Meanwhile, the analysis indicates that the maximum value of quadrature coupling
coefficient is 2. 18 X 10 *, 7. 9% different from the simulation value. Finally, the calculating result is con-
firmed by an experiment test. It concludes that the theoretical model of quadrature coupling coefficients can pro-
vide the theory foundation and application direction for improving the properties of silicon microgyroscopes.
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Fig.1 Schematic of dual-mass vibrating silicon mi-

crogyroscope
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Fig. 3 Schematic of driving motion of silicon micro-

gyroscope
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Fig. 4 Dimension measurement results of driving beam
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Fig.5 Meshed model of silicon microgyroscope
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Tab. 3 Experimental results of quadrature coupling coeffi-
cients
B SR AR
621 623 626 627 630
U./mV 4.23 4.46 4.54 7.61 6.33
Ug/mV 7.57 6.72 8.10 4.50 5.66

y./X107" ym  1.46 1.49 1.51 2.54 2.11

yr/X107" pm 2.52 2.24 2.70 1.50 1.88

z/pm 1.35 1.35 1.35 1.35 1.35
ar/ X107 1.08 1.10 1.12 1.88 1.56
ag/ X 107" 1.87 1.66 2.00 1.11 1.39
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