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Analysis on Effects of Design Variable Uncertainty on the Performance of MEMS
Gyroscope Based on Sample Statistics
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ABSTRACT

Recently, a MEMS gyroscope has been broadly fabricated and used due to development of a micromachining. However,
there is a difference between the modeling design and the actual product and this difference can lead to the performance variation
of a MEMS gyroscope. A classical design method does not exactly estimate the performance of a MEMS gyroscope. Therefore a
design process considering the design variable uncertainty has to be employed to design MEMS gyroscope model. In this paper,
the equation of motion of a MEMS gyroscope model is obtained to analyze the performance of a MEMS gyroscope and the
effects of the design variables on the MEMS gyroscope performance are investigated. Finally the performance of MEMS
gyroscope is estimated through a statistical analysis based on sample statistics.
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Driving mode
Fig. 3 Schematic diagram of vibrating MEMS gyroscope
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Table 1 Specification of the MEMS gyroscope

Parameter Performance
Sensitivity 2nm/rad/s
Measurement range 10rad/s

Table 2 Numerical data of the MEMS gyroscope

Design Variables | Numerical Data(mean)
m, 38.94 g
m, 28.86 ug
) 1.112x10%kg /s
c, 4.788x10 kg s
k, 164.26N /m
k, 69.92N /'m
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Table 3 Numerical data of the MEMS gyroscope k, ~ N(164.26,0.16426%) 8)

_ 2
Design Variables | Numerical Data(mean) k, ~ N(71.51,0.07151%) ®)
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Table 4 Estimation results of performance
k, 164.26N | m P
k, 71.51N I'm Mean jtapdtgrd
Parameter StEeln
m; m, Min. [ Max. | Min. | Max.
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