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Miniaturaized Inertial Sensing device for Harsh environment
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We designed, prototyped, and evaluated a miniaturized guartz gyroscope using
the thickness-shear vibration mode as the reference vibration for detection of angular velocity.
The device with thickness-shear mode as the reference vibration can be realized by bulk-shaped
elements, which have resistance to the harsh environment. This resolves the problems of current MEMS
gyroscopes, such as inoperability or destruction under strong acceleration / vibration or shock. We
performed the establishment of design theory for triangular prism shaped quartz-gyros, theoretical
solution of the data conversion from raw signals to the cartesian coordinate system, clarification
of the effect of the device cramping method to sensing characteristics, realization of analog

frontend circuitry with very high input impedance. Finally, we confirmed the angular velocity output
signals from example devices.
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