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Previous research: Robochip 

Features Requirements 

・High-throughput 

・Closed space 

・Stable environment 

・Low-rigidity of force sensor 

・Complicated system 

 Highly stable resonant frequency 

 Stress-dependent resonant frequency 

 High rigidity & high sensitivity 

Features of QCR sensor 
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Quartz Crystal Resonator(QCR) sensor 
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Observation of cell deformation  

50 mm 

Fabrication process 

(a) Sputtering of Cr/Au 

(b) Pattering of OFPR 

(c) Etching of Cr/Au 

(d) Lift off of OFPR 

(e) Dicing 
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Materials 
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3 cm 

Calibration of QCR sensor 

20,378 Hz/N 
 Sensitivity 

 High linearity 

1,458 Hz/N[1] 

R2=0.9998 R2=0.9996[1] 

83,205 Hz/N 
 Sensitivity 

 High linearity 

1,458 Hz/N[1] 

R2=0.9995 R2=0.9998 

We succeeded in measuring cellular reactive force 

Using High-resolution & High-rigidity force sensor 

Resolution: 4.91 mN (estimated) Resolution: 1.21 mN (estimated) 
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Calibration of Jig + QCR sensor 

Experimental result 

 Improvement the sensitivity 
 T2: 40 mm→ 20 mm 

200 mm 

 W1,H1:1.3 mm,2.5 mm→ 600 mm,600 mm 

 Sensitivity (theoretically) 
157,464 Hz/N 1,458 Hz/N[1] 

Resolution: 0.1 mN (estimated) 

+Jig   708,588 Hz/N 
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 W2,H2:500 mm,500 mm 

Electrode 


