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Abstract

We propose a trapezoidal gate AlGaN/GaN high electron mobility transistor (HEMT) to improve the breakdown
voltage characteristics and its feasibility is investigated by two-dimensional device simulations. The use of a trapezoidal
gate structure appears to be quite effective in dispersing the electric fields concentrated near the gate edge on the drain
side from the simulation result. We find that a peak value of the electric field along the 2-DEG channel is reduced by 30
%, from 48 to 35 MV/cm, and thereby, the breakdown voltage (Vbr) of the proposed AlGaN/GaN HEMT is increased by
about 40 %, from 49 to 69 V, compared to those of the standard AlGaN/GaN HEMT.
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Table 1. Material parameters.

ARl SE

Parameter AlGaN GaN
affinity(eV) 3.32 34
eg300(eV) 3.9 347
align 0.8 0.8
permittivity 95 95
mun{crt/V-s) 600 1500
mup(cr/V-s) 10 20
vsat(10 cm/s) 1.2x10° 2x10’
nc300(10™/cm) 207 2.65
nv300(10"/cm) 116 25

d- A.lmGaN 25nm

(b)

) 71&2] AIGaN/GaN HEMT % (b) Alclz|ZE Ho|E AlGaN/GaN HEMT ctHZ
ross-sectional views of (a) the conventional AIGaN/GaN HEMT and (b) the trapezoidal gate AiGaN/GaN HEMT.
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Fig. 2. The electric field distribution near the gate edge
of (a) the conventional AlGaN/GaN HEMT and
(b} the trapezoidal gate AIGaN/GaN HEMT.
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Fig. 3. The Electric field distribution along the 2DEG of
the conventional AlGaN/GaN HEMT and the
trapezoidal gate AlGaN/GaN HEMT.
—=— Conventional HEMT H ’
—e&— Trapezoidal HEMT / /
[ ./l/'/.:::ﬂ’.""“‘
S 1000 - é::o—"”‘/. ! ;
<
E /
g‘ 500 4 /# 20V
g :
£ i
[ H
a :
04 L] :
0 0 10 20 30 4 2 e 1o
Drain voltage (V)
J8 4. J[&9] AGaN/GaN HEMT(AtzZted)el Ajciafz
AOIE AIGaN/GaN HEMT(#&)2| Breakdown
EM
Fig. 4. Breakdown characteristics of the conventional

AlGaN/GaN  HEMT(square} and (b)
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