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Abstract 

A double quantum well (QW) based nitride HEMT has been conceptualized through 

numerical simulation of Schrödinger and Poisson’s equations for enhancement mode 

operation by introduction of a deeper secondary QW along with primary AlGaN/GaN 

triangular potential well. The carriers for drain current are populated in the shallower 

primary QW through energy band bending with positive VGS. Participation of the concerned 

QW in drain current conduction depends upon the magnitude of the band offsets and 

polarization effects of the materials. Effect of the gate bias on energy band delineates the 

modulation of 2DEG carriers in the shallow energy quantum well from 1.6 × 10
-3

 cm
-3 

to 

9.47 × 10
17

 cm
-3 

with gate bias from 0.5 V to 1.0 V to confirm the drain current conduction 

with Vth  > +0.5 V at typical depth of source and drain Ohmic contacts. 

 

1. Introduction 

Recently, there has been an enormous advancement of solid-state technology in 

high power as well as high-speed applications. Devices fabricated from wide band gap 

materials such as III-nitrides are more energy efficient than its silicon counterparts. The 

pyroelectric properties of  group  III-nitrides  open up  unique  possibilities  for  the  

realization  of  heterostructures with novel electronic characteristics and it is common to 

achieve normally ON or depletion mode device through spontaneous and piezoelectric 

polarization [1]. To make nitride devices applicable in complementary FET based high 

power digital logic and low power loss circuits, enhancement mode (E-mode) or normally 
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