






demonstrated in Fig.7. It was found that the tunnel current 

decreases when the AGNR width is reduced. This happens 

because reducing the AGNR width will have the same effect 

with elevating the height of the potential barrier. If the 

height of the potential barrier is higher than before, electrons 

require more energy to tunnel the potential barrier.  

 

 
 Figure 7. Simulation of tunnel current in AGNR p-n junction with 

parameters T=300 K, F=1 MV/cm, and Wac= 3 nm. 

 

   

4.  Conclusions 

 We have studied step by step how to obtain the tunnel 

current in an AGNR-based p-n junction diode. In the first 

step, we gave how to find the bandgap using the tight 

binding method. After that, we applied the bandgap to the p-

n junction diode to obtain a potential barrier and electron 

transmittance though the potential barrier was calculated by 

using Airy wavefunctions. In the last step, we employed 

Gaussian quadrature method to obtain tunnel current in the 

p-n junction diode. All steps are visualized by using the 

graphical user interface of Matlab. 
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