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Abstract

Wide-Band-Gap (WBG) Gallium
Nitride channel lateral High Electron
Mobility  Transistor (HEMT) devices
emerged as one of the fop
contenders for high-voltage RF and
power conversion application areas.
This is due to the high mobility of the
2DEG channel, and most importantly a
large critical electric field  (Eciit)
allowing high voltage operation. Since
Ecit is related to the band-gap by
roughly square-law relafionship, the

Ultra-Wide-Band-Gap (UWBG)
Aluminium Gallium Nitride (AIGaN)
mafterials and devices hold the

promise to surpass the performance of
the WBG materials in the high voltage
application arena [1].

High critical field enables either higher
voltage and power, or higher power
density without impacting reliability.
The Unipolar Figure of Merit (FOM), a
measure of the frade-off between
breakdown and on-resistance s
proportional to the product of the
mobility and the 3@ power of Ecit and
thus depends strongly on Ecrit. Similarly,
the Johnson FOM, a metric for RF
operation, is proportional to the
saturation velocity and Ecit. Hence, in
both measures, performance s
expected to improve with UWBG
materials, provided that the mobility

and the saturation velocity do not
degrade appreciably.

In this talk, an overview of UWBG Al-
rich AIGaN device research at SNL will
be presented. Mobility in Al-rich AIGaN
channel devices is alloy-scattering
limited and relatively temperature
insensitive and is thus promising for
high-temperature applications.
Recent progresses on ohmic contact
formation on Al-rich AIGaN will also be
presented [2].
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