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A Development of Ultra-Compact Angular Rate Sensors
for Multi-Sensor Modules Employing Surface Acoustic Wave Resonaotors.
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Aiming for constructing a multiple sensor bank module using surface acoustic wave (SAW)
sensors, a SAW based micro angular rate sensor was newly proposed in this study. Our gyroscope
was simply constructed by an oscillator using a single SAW resonator as a frequency reference.
It was not integrated with nano-scale scattering pattern or comlocate unidirectional SAW
IDTs conventionally used in SAW gyroscopes. Angular rate was acquired from the shift of the
oscillation frequency. In this study, it was shown based on a theoretical calculation that gyro
effect can be detected from the resonant frequency shift in the conventional SAW resonator with
bidirectional wave propagation. We fabricated oscillator chips employing the LiNbOs; Reyleigh-
SAW resonator as a frequency reference and demonstrated the angular rate detection using the
fabricated oscillator. As a result, sensitivity of 7.83x 103 Hz/deges™! was achieved with 9.7 MHz
SAW resonator. The SAW gyroscopes can only acquire the angular rate as the rotation axis was
parallel to the SAW propagation direction. In contrast, the output was strongly suppressed when
the rotation axis was orthogonal. These trends agreed well with theoretical predictions. This
is the first report of the angular rate detection employing a single SAW resonator in the world.
This result can provide the strong solutions for the development of ultra-compact gyroscope

and implementation of multiple SAW sensor modules.
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