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ABSTRACT 
AlGaN channel (Eg>3.4 eV) is the most effective method for enhancing the breakdown field of the group III-
nitride based HEMTs. This work demonstrates the potential of AlGaN double channel HEMTs on Silicon carbide 
substrate. The device DC characteristics are investigated using numerical simulator by using drift-diffusion 
transport model. The AlGaN double channel HEMTs enhances the total 2DEG density due to double potential 
well and shows better current driving capability (IDS) of 0.714 A/mm, transconductance (gm) of 116 mS/mm, 
and low specific ON-resistance (Ron) �‘�ˆ�� �y�ä�x�|�x�� �Ä�ä�•�•�ä The AlGaN double channel HEMT on Silicon carbide 
substrate exhibited 680 V blocking voltage (VBR) and gate field plate HEMT shows 532 V. The effective 
reduction in electric field at the gate edge is the major source for elevated breakdown voltage in field plate 
HEMTs. The superior DC characteristics indicates the proposed wide bandgap channel HEMT is suitable device 
for future portable power converters.   
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1. INTRODUCTION 
 
Group III-nitride  semiconductor materials are offering wide range of bandgaps (0.6 eV to 6.2 eV) 
and widely used in high power switching applications and RF amplifications [1]. GaN channel 
based heterostructure devices (AlGaN/GaN) are commercially available in the market for power 
switching and RF applications [2-4]. The technological advantages of AlGaN/GaN HEMTs, results 
in high critical electric field, high ON-state current, low switching loss, and high efficiency. GaN-
HEMTs are widely adopted in commercial and military applications such as DC/DC converter, and 
DC/AC converters for automotive electronics, discrete power ICs in electronics appliances and 
computing, photovoltaic inverter, motor drive control, and Uninterrupted power supply for 
industry applications.   
 
As the GaN channel based HEMT technology mature, ultra -wide bandgap AlGaN channel (EG>3.4 
eV) based HEMTs are the choice of semiconductor researchers for the next generation power 
electronics [5 -15] because AlGaN channel HEMTs exhibits 4-5 times high breakdown field than 
GaN channel HEMTs. Moreover, AlGaN channel also exhibit ed high saturation velocity [7].  
 
Takuma Nanjo et al. demonstrated the first operation of AlGaN channel HEMTs in the year 2008 
[8]  and the device showed remarkable improvement in breakdown voltage. A 1 µm gate length 
Al0.15Ga0.85N channel HEMT demonstrated higher breakdown voltage VBR (500 V) than 
conventional GaN channel HEMTs [9]. A graded n++ AlGaN ohmic contact Al0.75Ga0.25N channel 
HEMT demonstrated 224 V breakdown voltage [10]. The Al0.65Ga0.35N channel HEMT on AlN 
buffer exhibited VBR of 770 V. A hybrid Ohmic/Schottky drain contact AlGaN channel HEMT 
showed the breakdown voltage of 500 V for LG = 3 µm, and LGD = 6 µm [12].  
The GaN capped Al0.1Ga0.9N channel HEMT showed VBR of 408 V for LG = 1 µm and LGD = 5 µm [13] . 
Al-rich polarization doped (PolFETs) AlGaN (Al = 0.7�Æ0.85) channel HEMT demonstrated more 
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