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Contact point

Upper wall

Blade spring

Quartz crystal
resonator

Casing

Outer casing

Ball bearing

Preloading bolt

7 mm x 11 mm

Stainless steel

Phosphor bronze

Requirements
○High sensitivity
○Wide range
○Small size

Quartz Crystal Resonator
(QCR)

QCR

Vcc

Power Supply
Noise Filter 

High-
Frequency 
Filter

Bypass Capacitor, 
Decoupling

Need to measure small load under the high-load condition

○ Improvement of sensitivity
⇒Change the shape of QCR

High force transmission efficiency

○ Miniaturization
⇒ Unification of holder

Additionally
・Wire relay point
・Preloading mechanism
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 Sensitivity: 573 Hz/N[1]
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Loading 2 kg then 1 g
Simultaneous measurement 

of pulse and breath

w/o preload

Loading 

Unloading 

Stage

QCR Sensor

Load cell
(for calibration)

Successfully detected 
pulse and breath signals simultaneouslyHigh sensitive and wide‐range measurement

 High linearity

Experimental
setup

f [MHz]
= 896 × 10-6 P + 16.491

Integration of 
oscillation circuit

Fabrication
process of QCR

53% (v/v%)

Fabrication

Experiment

１．Sensor sensitivity was increased from 574 Hz/N  [1] to 896 Hz/N
２．Sensor volume was reduced from 423mm3 to 226mm3 (Volume ratio 53%)
３．Pulse and breath signals were successfully detected simultaneously

Previous sensor  [1]

Background

Purpose

For the detection 
of biological signals

○ Increase sensitivity
○ Miniaturization

Result of FEM
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