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General load sensors

Strain gauge

Piezo-electric
(quartz crystal)
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Casual sensing of biosignals NS Size $20x9.5mm 105 mm $6x23 mm
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J— 77_\7,,,111110 Measurement range 4x103 5x 104 5x10°
o Max. load/ 500 N/ 530 N/ 500 N/
Pu}se Respiration Body motion ﬁ]i,ght Resolution 125 mN 10 mN 1mN
Force [N} — — Response time
N] 1073 102 10! 1 10 102 103 104 (natural frequency) 44 khz 0312 20 kHz
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Measurement range : order (Electrical charge)
ethod Sensor size :2mm x 2 mm x 1.04 mm 88 Fabrication
Messurement range : 04 N0 800N ge#QEe® - -~ -- - - -~
[~ - i (e) Cr/Au sputtering
’ . (a) Cr/Au sputtering on hold layer
. %
R (b) Resist patterning (f) Cr/Au sputtering
p on QCR layer
i e
: > B Coomm—e— C ]
LA i \‘\\\./\ﬂ\ (c) Sand burstin (g) Atomuc diffusion
(VI \‘\\\\ : : D g bonding
Oscillation ﬂ“me .\\ o 3 (e L:‘J]L:JL:J
circuit R 1 nsor (d) Wet etching
! Output o oad senso (h) Atomic diffusion
(periodic voltage output) bonding

Quartz Crystal Resonator (QCR)

QCR load sensor
v high resolution
v'wide-range
v'long-term stability

O High stable periodic signal
OFrequency changes linearly
depending on stress.
O Quartz crystal has high
Young's modulus.

/ Holding layer
= QCR layer

Electrodes

FEM analysis
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Bonding plane

A 4
«  thickness: 41.7 pm

Buckling stress: 54 MPa 573 MPa

Buckling stress is 10 times higher

Experiment

Loading characteristics
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High stable output (0.15 Hz)

Jig integrated the sensor
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Detection of pulse, respiration, body motion

Multi-biosignal detection
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Conclusions

1. Measurement range of 10° was achieved.

2. Pulse, respiration and body motion were successfully detected by a fabricated sensors
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