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Study on DC Analysis of 4H-SiC Recessed—-Gate MESFETs
using modeling tools
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Abstract

In this paper, the current-voltage characteristics of a 4H-SiC MESFET is simulated by using the
Atlas Simulation tool. we are able to use the simulator to extract more information about the new
material 4H-SiC, including the mobility, velocity-field Curve and the Schottky barrier height. We have
enabled and used the new simulator to investigate breakdown Voltage and thus predict operation
limitiations of 4H-SiC device. Modeling results indicate that the Breakdown Voltage is 197 V and

Current is 100 mA
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Fig. 1. 4H-SiC MESFET gate length=0.7 um
source-gate space=0.3 m, gate-drain
space=08 mm width=332 m, gate
metal=Au, Active layer doping=1.7x 10" /
oan’

9l 49| Nc¢, NvE conduction - valence band9] 4
B 252 4H-SiCY FEdF 32 m.=0.76m,
my=1.20me= S. M. SZEd| 98 Ad 2-& o] &
shTH1]

AAA o]5% @2 Caughey-Thomas model®
fixed o]3E RAL AMLIHD THA oFE B
Y2+ field dependent °) 5% REd9S ALE3H
Axte) AF ALYEAS EMsHT

g9 A (2) 4H-SIC AAA F A9
Caughey-Thomas model& 424X Al
AA Lxel EPH 2l S AP Aol
[13{3](4].

£ 2
Np+ N, )

u
N,

Hop b y= 1 xmn+
1+(

¥ 1= Caughey-Thomas modelol A 2] & A]71 o]

5= wWgolch

k3 1. 4H-SiC Caughey -Thomas model 29&
w4

Table. 1. 4H-SiC Caughey -Thomas mode!
parameter for DC modeling

4H(electron) 4H(hole)
ue=1460.0(cm/V-S) | # )=108.1(cm/ V- S)
P =0.0(cm/V-S) | uP=15.9(cm/ V- S

=1.94 x10"(em™3| N4=1.76 x10®%(com™*

v "=1.25x10"(cm/s) | v2=1.0%x10"(cm/s)
7 9=0.61 7 9=0.34
Boa=2 85=2

ZHAdAE AUARE @Y o U
9% Fgol el o) 5E7 AHE Aol b
4 @)% 2ol #713el A olF=st BRE

1 5
4
1+Eu,,/v§,] @

Sem* Vs )= p, [
A SiCol dE nHA olFE ZdHE
&7 st b=28 dYsAH1 & 24
gt &4 4H-SIC 2498y ®iFe

£

A HF HAY 5

2 std EAJRY olvel Waferdol &3t
A PAHE trapTol dAE AR

EHE #H4Ed o)edt A4 i 2dd g ¢

5t} trap 2 incomplete ionizationol 23t deep

donor (Ep)9}t acceptor (Ea)EHE Edd Aol 3

43599 deep donor (Ep) 9} acceptor (Ea) &9

= A%l olal 124 M % incomplete ionization

& =3y 4 (5),6)8 Zo] vEd.

7|4 Er ErpE quasi-Fermi levelso] c}.[3]

¢

(5)

_ 1
ID_ ND 1+2€Xp[(EF,,—ED)/kT]

- 239 -



S

6)

_ _ 1
IA_ A - 1+4eXD[(EA"EFP)/kT]

z

3 2. 4H-SiC DC =93l W
Table. 2. 4H-SIiC parameter for DC modeling
(fixed mobility model)

paramater 4H-SiC
Energy gap (300) 3.26eV
permittivity 9.7
electron affinity 4.17eV
low field mobility 460cm®/V's(300)
saturation velocity 1.25%10 ‘cm/s
gate work function 51
ni 14 x10¥
Nc300 1.66x10"
Nv300 3.3%x10"
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