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The density—of-states effective mass and conductivity effective mass
of electrons and holes in relaxed or strained Ge and GeosSno2
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Abstract

Density-of-states effective mass( my) and conductivity effective mass( m:) for Ge and GeosSnoz are

obtained by using 8X8 k- p and strain Hamiltonians. It is shown that mjy and m for electrons in
Ge/GeosSno2(001) and GeosSno2/Ge(001) are much smaller than those for electrons in relaxed Ge mainly
due to the increase of interaction, caused by the strain, between the conduction band and valence bands
at the I point. The lift of degeneracy in Ge/GepsSno2(001) and GeosSnoz/Ge(001) makes my and m
for holes smaller than those in relaxed Ge, and results in the decrease of the interband scattering as
well as intraband scattering. The decrease of the interband scattering is more obvious in
Ge/GeosSnoz(001) because of its large splitting energy between the heavy hole and light hole band.

Therefore, Ge/GeosSnoz(001) is expected to be good candidate for the development of ultra high-speed
CMOS device.
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Table 1. The energy value of Ge and a-Sn at

B.Z. symmetry point(eV)®.

k-point Ge a-Sn
(s) -0.29 -0.80
Iy 0.00 0.00
i 0.90 -0.42
L§ 0.76 0.14
X 1.16 0.90
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Table 2. IMBP and P in Ge and GeosSnoz.

Ge GeosSnoz
P(eV/K) 9.967 9.886
Afau) -13.113 -13.627
B(auw) 5.016 5329
Nau) -16.749 -17.661

¥ 2. Ge#} @-Sn9l ¥Y EWH(eV), Fols
H](dimensionless), 18] H]$%4 A=A}
(dimensionless).

Table 2. Deformation potentials(eV), Poisson ratio
(dimensionless) and anisotropic factor
(dimensionless) of Ge and e-Sn.

Ge @ -Sn

u 3.90” 3.60"”

3 407 2.70"

DS 12.4" 3.3"

ar 3.8" 13.7”
ax 139 3.938
ar 86" 1.173
E o0n) 7.05 40
Equ 1591" 9.02

v 0.273% 0.298”

a 0.6008” 0.5483”
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Fig. 1. The density-of-states effective mass of
electrons in Ge and GepsSnoa.
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Fig. 3. The conductivity effective mass of
electrons in Ge and GepsSnoz.
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Fig. 4. The conductivity effective mass of holes
in Ge and GepsSnoz.
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