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Gas sensor made of carbon nanotubes 
In order to implement the final model of gas 
sensor made of CNT, we combine models of 
nanotube and back-gate CNFET. From (4)  and 
(9) 

.
g

semi

g

g

I
I

I
I

R
R

S ===           (11) 

Therefore, the current ( GI ) for given charge 
concentration ratio and gate, source, drain bias 
will be 

.
S

I
I semi

G =                     (12) 

 Results and Discussion 

Fig.4 Sensitivity vs radiuses ratio 

Fig.4 shows the sensitivity of nanotube due to 
inner and outer radiuses ratio change (

1.00 =nnA ). The maximum resistive change 
of nanotube due to gas medium is about 5.7% 
for this case. 

 

 
Fig.5 Sentivity vs charge densities ratio 

 

Fig.5 shows the sensitivity of nanotube due to 
charge densities ratio change ( 9.0=rrC ). 
The maximum resistive change of nanotube due 
to gas medium is about 5.8% for this case. 

 
Fig.6 The change of I-V characteristic of gas sensor 
due to gas medium 

Fig.6 shows the I-V characteristic change of gas 
sensor made of back-gate CNFET due to gas 
medium.  

Conclusion 
We present a mathematical model of gas sensor 
made of back-gate CNFET. In order to 
implement this model we carried out two 
models: nanotube model and back-gate CNFET. 
The resistive sensitivity of nanotube due to 
charge concentration change and physical 
structure of nanotube was considered. The 
change of I-V characteristic of gas sensors due 
to gas medium was considered. In result, we get 
a change of resistive sensitivity till 30%, which is 
appropriate for gas sensors. 
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