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Motivation 

Koike, et.al. 
25μm  long 
and 2.4 m m  wide 

Ta2O7 (6nm) : K=27 EOT=0.9nm EOT+1.8nm = 2.7nm ~2nm 
tailing 

N-Semi. 
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D S 

Get Around 
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Not Get Around 
Speed down 

S D 



X: Target Y: Receptor 

Sense it!! 
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Limit Of Detection (LOD) 
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X + Y ⇆ XY 

M. A. Reed, IEDM2013-208 

K: dissociation Const. 

Macroscopic 



Independent Sense, ε ≔ ฀ � 
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Independent Sense, ε ≔ ฀ � 

Gate Width (GW) = .฀݉  ݉   
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ε = ฀.฀%; 
 ݉  = ฀฀ 

= ฀฀K 

40 “/A’s detect the signal change.   
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Line / Space by 30nm Tech. 

L=30nm 
S=30nm 
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Sliming 
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݉  ܶ = ݉  ݏݎ  ݐ݉    ฀݉    ݉ ݉  ݎ  ݉  ݒ݉݁ 
฀.ͺ  ݉    

−݉   ฀฀฀ / +  ݉ ฀฀฀/ X 

N-type 

B
L - D

e
co

d
e

r 

 ݉  =  ݉  + ฀฀฀ �   �   � ฀ ݉     

|݉  ݉  | 
ln 

݉     
 ݉ � + 

݉     
 ݉ � 

 

+ ฀ 

8/13/2014 (San Antonio, TX) Hiroshi Watanabe, NCTU 



−݉   ฀฀฀ / 

Modeling for Device Simulation 
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Electrically Floating Island 
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Electrically Floating Island 

DBL ≅ �฀฀ 

Know the potential without 

͞Capacitance͟. 
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Electrically Floating Island 

H. Watanabe, et. al., IEEE TED vol. 61, pp. 1145-1152, 2014. 
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Sim. Results 
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On fabrication Tolerance 
Before exposed to solution 

Error Correction is easy. 
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program 
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program 
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By Thinking Exp. & Device Simulation 

1. Independent Sense System 

2. Powerful Error Correction 

3. Optimization of bio-FETs 
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