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1. Starting material 

SOI wafer:
  Device layer: 80 m
  Box layer: 0.5-1 m
  Substrate: 420 m

<100>

<011><011>

5. Wiring (interconnection) 

- Al evaporation
- Wire patterning
- Al etching 
- Annealing

Wire (W x T)
   5 x 0.5 m2

2. Oxidization 

SiO2 : 0.3 m - Thermal oxidization

6. Crossbeam formation 

- Al evaporating
- Backside DRIE
- Buried SiO2 removing
- Frontside DRIE 

3. p-type piezoresistor formation 
      (boron ion diffusion) 

- Photoresist spincoating 
- Piezoresistor patterning
- SiO2 etching
- Boron ion diffusion
- B2O3 removing
- Drive in

 Piezoresistor
 3 x 30 m2

7. Glass bonding

- Photoresist spincoating on glass
- Overload protection hole patterning

- SiO  etching
- Anodic Bonding

4. Contact hole opening

- Photoresist spincoating
- Contact holes patterning
- SiO2 etching

Contact hole:
 2 x 2 m2
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FMS1 Fz’ Fx’(Fy’)

5V

a=2mm h=1.6mm )(5 VVin

SF’(mV/mN) Fingertip-sensor
SFz’ SFx’, SFy’ 

FMS-1P 0.21 1.02
FMS-2P 0.24 1.18
FMS-3P 0.04 0.21

(1)FR4 ( Printed circuit board)

(2) (Au wire)
FMS-1P FMS-1 Mx My Fz Mz

FMS-2P 3P FMS-2 3 Mx My Fz
(3) (Case)

(Transmission pillar)

(4)Alignment spacer spacer
Soft hemisphere
(5)
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FMS-1P FMS-2P FMS-3P
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FMS-1P = /2

-5
FMS-1 3P FMS-1 3P

FMS-1 3P )(2 VVin

Fingertip-sensor SF'(mV/mN) SM'(mV/N m)
SFz' SFx' SFy' SMz' 

FMS-1P 0.085 0.039 0.039 0.004 
FMS-2P 0.095 0.031 0.030  
FMS-3P 0.013 0.015 0.016  

FMS-1 3P )(2 VVin

Fingertip-sensor
maxFz (%) maxFz (%) maxFz (%) maxFz (%)

FMS-1P 3.2
FMS-2P 6.8 2.4 2.4  

FMS-3P 5.6 9.7 3.8  

-6

)(2 VVin FMS-1

3

100)/1( AnalysisMeasure SS  (%)
Fingertip-sensor  

Fz' Fx' Fy' 
FMS-1P 9.57 9.67 9.49
FMS-2P 10.57 6.64 6.33
FMS-3P 8.33 17.84 18.28
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