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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 mm
source-gate space=0.3 um, gate-drain
space=0.8 sm width=332 m, gate
metal=Au, Active layer doping=1.7x 10" /
o
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Table. 1. 4H-SiC Caughey -Thomas model
parameter for DC modeling
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Table. 2. 4H-SiC 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 1.4 x107
N¢300 1.66% 10"
Nv300 3.3%10"
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Fig. 2. IV of SiC MESFET using structure of
Ming-wei experimental. -V as function
of mobility Models. (Vg =0 V)
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Fig. 3. IV of SiC MESFET using structure of
Ming-wei experimental. Experimental
results are Ming wei
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Fig. 4. Depletion region variation as a function
of gate Voltage (Vgs=0 V)
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