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Abstract: For designing silicon micro-gyroscopes and optimizing their structures, the effects of intrin-
sic frequency and modal of a silicon micro-gyroscope on its performance were researched. On the basis
of energy theorem, a theoretical formula of the intrinsic frequency was established, and the lowest
{frequency mode of the dual-mass vibrating silicon micro-gyroscope was analyzed. Then the analytical
results were validated by the Finite Element Method (FEM) simulation and the experiment. Analysis
results show that the largest analytical errors with respect to simulation and experiment are 8. 6% and

10. 6%, respectively. Moreover, the Allan Variance analysis was used to conduct a static performance

experiment, and the results demonstrate that the Angle Random Walk (ARW) is 0. 057 8(0)/hr% and
the measured bias instability is 0. 459(") /hr. As compared with the traditional modal ordering method
depending on the FEM, the proposed theoretical model avoids complex structure parameter adjust-
ment processing, complements modal ordering of the silicon micro-gyroscope and can be used in the

structure optimization of the silicon micro-gyroscope.
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Fig. 2 Displacement nephogram of y-axis rotational mode
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Fig. 4 Displacement nephogram of z-axis mode
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Fig. 8 Displacement nephogram of drive mode
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Tab. 4 Designed parameters of gyroscope
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Fig. 21  Output results of dynamic signal analyzer

(W Fiw ., FEE 19 H.d Fl d, 430 A 3K 3 e A Al
IR ARG HL AR . s T s O 25 Sl R I H AR L Vo 2
C/V 4 vy B% 00 % o o . o £ B0 08 T AR ZE 3K 3
AT, i 3 & (5 5 50 B AL (Agilent
35670 A) MM Vo, &b W HL R AR 55, 5256 2R dn &
20Ca) 7R o AR HE AR S B in B, 0 SR P R 27 ) —
A Wkop A5 I AR B B X AT Bk . BT AR

R 32 Jik o A5 2 P R I Vi AR B B R AR 5 AL
TRERRARE S R AR Bl B A5 5 0
S5 2 Vo, Ak TR A5 5 B BS54 1A 21 it
Zi

P 21 v, W RLA - Fir X 17 1) 930 25 B Oy i B
R AT AR LA AR A B e A 45 2R 5 SR
ZERAYXS L INER 6 R . IR ZETE T HEZIE RN,
UG UE 1 e Aol R T A 0 R B Ve A R ) T

x6 BREREXLHLERMITILE

Tab. 6 Comparison of theoretical and experimental values
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