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Abstract

In this paper the electron mobility in Ga;-.IniAs alloy semiconductors is simulated by using the
ensemble Monte Carlo method. The simulations for Ga) xInxAs with In mole fraction, doping
concentration and temperature as parameters are performed. The electron mobility in Gai-xIngAs is

improved as the In mole fraction increases.

And we simulated the low-field mobility for alloys which

perfectly orderd alloys without the alloy scattering mechanism are assumed, the results show that
mobility in Gaj xInxAs is improved by 11%, 12% and 7% for 0.25, 053 and 0.75 In mole fractions,
respectively. We reported the theoretical results of electron mobility in Gai- Jn:As alloys, so those will

contribute to the research and development into materials for high-speed semiconductor devices.
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E: 3 1. GaAs ﬂa}U]E 1011
Table 1. Parameters for GaAs'®!"

Bulk Material Parameters

Lattice Constant [10 7 cm] i 5.653

Mass Density [g/em’] 5318

Acoustic Deformation Potential {eV] 7.170
Sound Velocity [10%cm/sec) 3.803

Longitudinal Optical Phonon Energy [eV] 0.0333
Low Frequency Dielectric Constant 13.18

High Frequency Dielectric Constant 10.39

Valley Dependent Parameters

i _Valley! L_Valley X_Valley
Energy Gaps [eV] 1420 1710 | 1910
Effective Mass Ratio 0067 0360 | 0850
Number of Equivalent Valley 1 4 3
Intervalley I _Valley 10 10
Deformation Potential | L_Valley 1.0 10 09
[10%eV/cm) X_Valley] 10 | 08 09
r_valley . 00300 | 00299
Intervalley Ph
i [e\;’]""“ |L_Valley| 00300 | 0.0290 t 00293
thd |X_Valley| 00289 | 00283 , 00299
E:3 2_ InAS E}-\_‘L}-U] E 10,11
Table 2. Parameters for InAs™®"
Bulk Material Parameters
Lattice Constant (10 cm] | 6.058
Mass Density (g/em’} | 5668
Acoustic Deformation Potentiai {eV] ' 5.080
Sound Velocity [10%emy/sec] 3.037
Longitudinal Optical Phonon Energy [eV] ; 00299
Low Frequency Dielectric Constant ! 14.60
High Frequency Dielectric Constant 12.25
Valley Dependent Parameters
[ _Valey| L_Valley | X_Valley
Energy Gaps [eV] 0350 | o7 1.370
Effective Mass Ratio 0032 | 028 | 0640
‘
Number of Equivalent Valley L4 3
; ‘
Intervalley [ _Valley] . | 10 10
Deformation Potential |L_Valley: 10 = 10 | 09
{10°V/cm] [X_valley| 10 08 | 09
Intervalley Ph r_valley {00300 00299
e toyy | L-Valley | 00300 00290 | 00298
nergy te IX_Valley| 00209 | 00293 | 00299

1x10%cm YW A o) F xS BE £=(drft
velocity)& AA9) 52 zbzh vehldlch AA7
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Fig. 1. Low-field electron mobility as a function Fig. 3. Low-field electron mobility in Gai-xIn«As
of In mole fraction for GajxInkAs with which a perfectly ordered alloy without
doping concentration as a parameter. alloy scattering is assumed.
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temperature as a parameter.
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