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Thickness

“— | Quartz Crystal Resonator(QCR) sensor

Mechanical
characteristics

<)

Features of QCR sensor

O High rigidity & high sensitivity
O Highly stable resonant frequency

f._? O Stress-dependent resonant frequency
400 l.llll Jlleasurement Relase I
L
Features Requirements AT = S < AP e b
»High-throughput - Low-rigidity of force sensor | S, = i o< (1 67) e e ity
-Closed space -Complicated system 1 W T
- Stable environment W- Width

Concept

Experiment

_ Calibration of QCR sensor Calibration of Jig + QCR sensor
Motorized Z stage

38.330 _ _
. f [MHz]= 2038 x 106 P + 38.296 f [MHz]= 83205 x 106 P +.87.944
N 2— — _ '.
£ 38.320 R2=0.9998 N 37. R2=0.9995
Oscillation circuit =
5'38.310
QCR sensor S o =
338.300 — Iinearization — linearization
Probe o ¢ experiment * experiment
Cell 38.290 .
e 0.0 0.5 1.0 1.5 0 0.02 0.04 0.06
® Load [N] Load [N]
_ O High linearity O High linearity
Microscope j\ R2=0.99961 [ > R2=(0.9998 R2=0.9998 [ > R2=0.9995
O Sensitivity O Sensitivity
1,458 Hz/NW > 20,378 Hz/N 1,458 Hz/NW > 83,205 Hz/N
Resolution: 4.91 uN (estimated) Resolution: 1.21 uN (estimated)

Experimental result

Fabrication process

150

We succeeded in measuring cellular reactive force

(@) Sputtering of Cr/Au (d) Liit off of OFPR Materials 23_ Using High-resolution & High-rigidity force sensor ;
(b) Pattering of OFPR (e) Dicin = L-..w.._..____, \"N—\\'“"J\*J
d d = Cr/Au S o I~ Sy
e —__—__m— —
i S B OFPR 50
(c) Etching of Cr/Au  (f) Assembling . ER)%SZ%hOV 0 5 10 15 20 25 30

— — M— ;—“ B Glass

O Improvement the sensitivity
v’ T,:40 um— 20 um
v W,,H;:1.3 um,2.5 um— 600 um,600 um
v W,,H,:500 um,500 pum H,
O Sensitivity (theoretically)
1,458 Hz/NH [ > 157,464 HzIN
+Jig j> 708,588 Hz/N
Resolution: 0.1 uN (estimated)

Reference [1] Yuichi Murozaki, et al, "Miniaturized load sensor using quartz crystal resonator constructed through microfabrication and
bonding." ROBOMECH Journal 1.1 (2014): 1-7.
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