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ZHTAIN 4 A\ JZ X N-polar GaN/AlGaN 5 i 45
2DEG HIsZi. AR, GaN V48 2 JEE  AlGaN
A2 2 BT K ALA B RARE— e E Higs
TR PR EEE, H AIGaN I 221 AL S
FE AR KA 42 75 2DEG BRI, A AN 5] 1 7 34
22 Si B2 X 2DEG PR AR 520, 117 AIN fiA
JEERE R A 2DEG [H % B L PR 1 S VA i I 78 %
SR IH B N R . E GaNWiE BBk
SRR PE MK 57038 ) v BE L, 51 S VA T AR
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J& 2DEG [ % FE T B A 15 E A2 nm AIN
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110.93 x 1013 em =2 #2 & £ 1.17 x 10'3 em—2. %1t
BRI 45 BN N-polar GaN J& HEMT ¥ it $2 4t 1
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Abstract

By the self-consistent solution of the Schrodinger and poisson equations, the effects of GaN channel layer, AlGaN
back barrier layer with and without Si doping and AIN interlayer on two-dimensional electron gas in N-polar GaN/AlGaN
heterostructure are systematically studied. The results indicate that the increases of the thickness values of GaN channel
layer and AlGaN back barrier layer and Al content value can improve the density of 2DEG to a certain degree, and the
influences of different Si doping forms on 2DEG sheet density are not the same, also the confinement of 2DEG could
be strengthened by increasing Al content value and thickness value of the AlGaN barrier layer. The AIN interlayer
is a comparatively outstanding one in improving the performance of the 2DEG such as the 2DEG sheet density and
confinement. When GalN channel layer thickness is less than 5 nm, there is no 2DEG in the simulation, when it exceeds
20 nm the 2DEG sheet density tends to be saturated. 2DEG has a tendency to be saturated when the thickness value
of AlGaN back barrier is more than 40 nm. 2DEG sheet densities with uniform doping and delta doping in AlGaN back
barrier are saturated when the doping concentration is more than 5 x 10'® cm™2. The 2DEG sheet density could be

increased from 0.93 x 10"® cm™? without AIN interlayer to 1.17 x 10'® cm™ with 2 nm AIN interlayer.

Keywords: N-polar, GaN/AlGaN heterostructure, two-dimensional electron gas, confinement
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