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Development of Three-Axis Gyroscope (Motion Sensor) for Consumer Applications

2 A W B O W H N %W
Takeshi Sasaki Tsuyoshi Fujii Shigehiro Yoshiuchi
oA o oA o g g Kk

Katsuya Morinaka Hiroyuki Nakamura Toshio Yamazaki

ZE §

AR, A~ — N7 4 JAE3EIEE v, BT S RNA T, B3R LY L BIR S R
Twh, AL, BEBRINTWAMMmEEL v HiL, -2 a YRIBZTE2300, 7 X5 OFENHA
FICHIETEDL /A AL RNVICIRFEL TW ARV, 22 TARRETIE, PIRWAIE WIS T & 2 /N304 5#E v
YH ORI OWT, O/MNUKEAL - BREIHRE) T O L kic & 2/ FEF3RIbE T OR%E, BIXO7 ) v
T v 7 (FC) EEEZHAVIZAY v 7 HiEORT, O/ 4 b L CIRIBHPAS LR R E— Y 3 VR LK
A ADPELEIND FIRNMIESISOW T 2 FEHT 2087 » THRIEY ) B2 EEEZER L7212 v ofs, o2
HIZoOWTHIET 5.

Abstract

In recent years, three-axis gyroscopes (motion sensors) have started to be used in smartphones in addition to three-axis
accelerometers and electronic compasses. Existing motion sensors in smartphones have sufficiently low noise levels for detection of
human motion but do not reach the level required for Image Stabilization (IS) for cameras. Therefore, in this study, we report the
development of a small motion sensor with noise levels that meet IS requirements through (1) Size reduction: Development of a
sensor element that could detect angular velocity in all three axes using one resonator and the development of a package with stack
structure using flip-chip mounting technology, (2) Reduction of noise: Development of a sensor with a function to select current
consumption of the first stage of the detection circuits. This sensor has the low noise performance required by IS and a wide dynamic

range for motion sensing.
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Fig. 1 Principle of gyro sensor
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Fig. 3 Principle of synchronized detection
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Fig. 4 Sensing element
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Fig. 5 Driving vibration and sensing vibration
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Fig. 6 Cross-sectional view of conventional structure of motion sensor
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