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  3   .  Conclusion 

 In conclusion, we have demonstrated a reverse-biased gra-

phene/Si heterojunction diode based sensor with ultra-high 

sensitivity and extremely low operating power, which are 

orders of magnitude better than conventional chemiresistor 

type sensors. The ultra-high sensitivity of these sensors 

arises out of the exponential dependence of heterojunction 

reverse current on the SBH, while the reverse bias opera-

tion drastically reduces their operating power requirement. 

The reverse bias operation also enables modulation of the 

graphene Fermi level, which depends on the magnitude of 

the reverse bias; enabling both the response time and the 

sensitivity of the sensors to be tuned as desired. Our results 

indicate that these 2D material based sensors, unlike their 

counterparts made of 3D materials, can have their sensing 

response saturated through alignment of the Fermi level 

and the adsorbent induced defect states. With careful selec-

tion of the 2D material and semiconductor forming the 

heterojunction, optimized detection of specifi c analyte 

is possible, with additional control of the sensor response 

enabled through appropriate reverse bias and SBH at the 

heterointerface.  
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