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ABSTRACT
AlGaN channe(Eg>3.4 eV)is the most effective methofibr enhancingthe breakdown field of thegroup IlI-
nitride based HEMT4 his work demonstrates thpotential of AlIGaN double channel HEM@s Silicon carbide
substrate ThedeviceDC characteristics arénvestigatedusing numerical simulatorby using driftdiffusion
transport model The AlGaN double channel HEME&shanceghe total 2DEG densitylue todouble potential
well and showsbetter current driving capability (Iog of 0.714 A/mm transconductance (g) of 116 mS/mm
and low specific ONesistance(Ron) ‘~ yax|x AHhes AlGaN double channel HEMT on Silicon carbide
substrate exhibited 680 V blocking voltage €¥) and gate field plate HEMT shows32 V. The effective
reduction in electric fieldat the gate edgeis the major source for elevated breakdown voltagefield plate
HEMTsThe superioiDC characteristicéndicatesthe proposed wide bandgap channel HEMTsisitable device
for future portable power converters.
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1. INTRODUCTION

Group lll-nitride semiconductor materials are offering wide rangeof bandgaps (0.6 eV to 6.8V)
and widely used in high power switching applications and RFamplifications [1]. GaN channel
based heterostructure devices (AlGaN/GaNgre commercially availablein the market for power
switching and RFapplications [2-4]. The technological advantages AlGaN/GaN HEMTsiesults
in high critical electric field, high ONstate current, low switching loss, and high efficiencyGaN
HEMTSs are widely adopted in commerciadnd military applications such as DC/DC converter, and
DC/AC converters for automdive electronics, discrete power ICsin electronics appliances and
computing, photovoltaic inverter, motor drive control, and Uninterrupted power supply for
industry applications.

As the GaN channel based HEMT technology matunéiya-wide bandgap AlGaN channe(Ec>3.4
eV) based HEMTsare the choice of semiconductor researcherdor the next generation power
electronics [5 -15] becauseAlGaN channeHEMTsexhibits 4-5 times high breakdown field than
GaN channeHEMTs.Moreover, AIGaN channedlso exhibit ed high saturation velocity [7].

Takuma Nanjo et aldemonstrated the first operation of AlGaNchannelHEMTs in the year 2008
[8] and the device showed remarkable improvement in breakdown voltage A 1 pm gate length
Alo1sGagsN channel HEMT demonstrated higher breakdown voltage Ver (500 V) than

conventional GaN channel HEMTs [9A gradedn++ AlGaNohmic contact Ab7sGa.2sN channel
HEMT demonstrated 224 V breakdown voltage [10]The AlpssGa3ssN channel HEMT on AIN
buffer exhibited Vsr of 770 V. A hybrid Ohmic/Schottky drain contact AlIGaNchannel HEMT
showed the breakdown voltage 0500 Vfor Lg=3 pum, and lgp=6 pum [12].

The GaN capped AlGa.oN channelHEMTshowedVsr0f 408 V for Ls=1 pum and Lgp=5 pm [13].

Al-rich polarization doped (PolFETs)AIGaN(Al = 0.7 AD.85) channel HEMTdemonstrated more
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