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Developments of AC Model for AlGaN/GaN MIS-HEMT with Embedded Source Field Plate
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In the field of power semiconductors, GaN based high electron mobility transistor (HEMT) devices take a lot of
attention to develop high-speed switching and high voltage circuits. Development of a device model for
simulation is an urgent task in order to improve the efficiency of circuit design using new devices. In this paper,
we develop AC characteristic model using small signal equivalent circuit of AlGaN / GaN Metal-Insulator-
Semiconductor (MIS)-HEMT with embedded source field-plate.
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Table.1 Material properties of Si, SiC, and AlIGaN/GaN
e [T Si SiC AlGaN/GaN
N REXx v 7 [eV] 1.1 3.26 3.49
EBEE@300K [cm?/Vs] 1500 700 1500 - 2200
fafn(e—27)E T HEE [x 107cm/s] 1.0 (1.0) 2.0 (2.0) 1.3(2.1)
TL—r X ER [MViem] 0.3 3.0 3.0
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Fig.1 Device structure of AlGaN/GaN MIS-HEMT
with ESFP®
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Fig.2 Equivalent circuit of AlGaN/GaN MIS-HEMT
with ESFP®
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Fig.3. Small signal equivalent circuit of
AlGaN/GaN MIS-HEMT with ESFP
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Table2. Extracted model parameters

RTGRA—HL, &
LG 3.715u
LD 1.000f
LS 50.23f
RI 1.714p
RGD 1.422n
RCIN 859.0
CRFIN 154.9n
CGDPE 2.649p
CDS 8.453p
CGSPI 77.30f
CGS0 29.11f
CGDPI 580.8f
CGDO 218.8f
RSS 1.600
RDD 174.2
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Fig.4 Comparison of simulation and measurement

results (S17,522).
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Fig.5 Comparison of simulation and measurement
results (Az7).
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Fig.6 Comparison of simulation and measurement
results (Si2).
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