EEL&3I5 Advanced MEMS (Spring 2003) .
m Instructor- Dr. Huikai Xie m MEMS Inertial Sensors
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a MEMS Inertial Sensors
a Coriclis Force

a Principle of Vibratory Gyroscope mmp MEMS incrtial sensors

Traditional applicaticns of inertlal senacra
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Inertial Sensors Inertial Sensors

" Accelerometers Gyroscopes — Angular rate sensors
— Single-zxis, dual-axis, 3-axis
— Types «Optical gyroscopes
— Capacitve » Floer-opilc gyroscope
- Fiezoresistive = Ring laser gyroscape
— Fiezoelectric
— Tunneklng *Machanical gyroscopes
— Optical - Spinning whael

- \flbrating fork, shall, plate

- Micromschioed wvibrstory gyoocecocpas
v  Commercial Products:

ADI, Motorola, Bosch, Honeywell, ST Microelectronics, .. == (Coriclis Acceleration
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Coriolis Force
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Vibratory Gyroscope - model

Gimbaled Symmetric Design
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Coriolis Acceleration
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Vibratory Gyroscope - EOM

Use Lagrange’s equation,
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m Vibratory Gyroscope - EOM

m Vibratory Gyroscope - EOM

L p-q: floed frame
¥-Z: rotabing freme
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Brownian Moise
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Vibratory Gyroscope

The sensing displacement
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Quadrature

d GQuadrature is the coupled motion due
to anisoelasticity of microstructures.

= Drive in z, but x motion may exist.
80 phace differencs
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