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Regulation of the Properties of Al.Ga, . N/GaN High Electron Mobility
Transistor by Al Component

WANG Jinjun’, LIU Yu, XU Chenyu, YANG Jialun, LI Ziteng, DUAN Yubo
(School of Electronic Information and Artificial Intelligence, Shannxi University of Science & Technology, Xi'an 710021, China)

Abstract: In order to study the effect of Al component on the performance of Al,Ga, ,N/GaN high electron mobility transistor (HEMT),
the numerical calculation model of Al,Ga, . N/GaN HEMT is established by using Silvaco TCAD software. The effection of Al component
on the energy band, polarization charge, two-dimensional electron gas (2DEQG) and its transport characteristics, device transfer char-
acteristics and output characteristics of Al,Ga, N/GaN heterojunction are studied by numerical calculation, and the variation rules of the
potential well depth, the polarization charge surface density, the 2DEG concentration, the channel electron mobility, the threshold voltage,
the peak transconductance and the drain current with Al component are obtained. The results are analyzed and discussed by using po-
larization, energy band and device physics theories. The results show that the depth of the potential well, the surface density of polarized
charge and the surface density of 2DEG all increase with increasing Al component; the channel electron mobility decreases with the
increasing Al component; when the Al component is small, the absolute value of threshold voltage and drain current increase with increasing
Al componen, but when the Al component is large, the absolute value of threshold voltage and drain current decrease with increasing Al
component; the peak of the transconductancet is up to 124 mS when the Al component is 0.35.
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Fig. 2 Numerical simulation model of Al.Ga, ,N/GaN HEMT
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Table 1 Material parameters with 7=300 K

MR GaN AIN
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Fig. 3 Conduction band diagram of Al,Ga, . N/GaN

heterojunction with different Al components
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Fig. 4 Polarization charge density diagram of Al,Ga, ,N/GaN

interface with different Al components
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Fig. 7 Transfer characteristic curves of Al,Ga, ,N/GaN
HEMT with different Al components
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