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Abstract

In this paper, the current-voltage characteristics of a submicron GaAs MESFET is simulated by using
the self-consistent ensemble Monte Carlo method. The numerical algorithm employed in solving the
two-dimensional Poisson equation is the successive over-relaxation(SOR) method. The total number of
employed superparticles is about 10000 and the field adjusting time is 10fs. To obtain the steady-state
results, the simulation is performed for 10ps at each bias condition. The simulation results show the

average electron velocity is modified by the gate voltage.
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Fig. 1. Electron scattering rates.
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Table 1. Parameters for GaAs [10]

Bulk Material Parameters

Lattice Constant (10 %cm) 5.653

Acoustic Deformation Potential (eV) 7.170
Sound Velocity (10°cm/sec) 3.803

Longitudinal Optical Phonon Energy (eV) 0.0353
Low Frequency Dielectric Constant 13.18

High Frequency Dielectric Constant 10.89

Alloy Scattering Potential (eV)

Valley Dependent Parameters

G_ L. | x_
Valley | Valley | Valley
Energy Gaps (eV) 1420 | 1710 | 1910
Effective Mass Ratio 0.067 | 0560 | 0.850
Nonparabolicity ev'™h 0613 | 0113 | 0.012
Number of Equivalent Valley 1 4 3
Itervalier Deformati G_Valley| .. 10 | 10
v . allol
”Pei dnei Hgy";?,“‘rr‘l)“ L_Valley| 10 | 1.0 | 09
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V d ONC
Ty | L-Valley | 0.0300 | 00290 | 0.0293
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Source QGate Drain
1 s s
- H
' 0.1um l : 0.tumi
R nw n Nt
= x |
= I i !
| 7X107cemS | 7X10%cmd  7X107cm
v | ;‘
0.2um 0.25um 0.2um

a3 2 AEdol M o]&% MESFETY 23 +&
Fig. 2. Two dimensional structure of the simulated
MESFET.
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