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Sructural study of epitaxial B-FeSi, on Si (001) substrate
by using density functional theory (DFT)
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ABSTRACT

An epitaxial B-FeSi, structure on Si (001) substrate was calculated by using density functiona theory (DFT). Unit cell
of orthorhombic B-FeSi, and ﬁ x ﬁ x 2 Si supercell were calculated to find the energetically favorable structures first.
The x- and y-direction axes of B-FeSi, were changed into y- and z-direction axes to match its structure with that of S,
to minimize the lattice mismatch between -FeSi, and Si. Distance between the Si (001) surface and the B-FeSi, surface
was varied to find an optimum distance between them, resulting in 0.825 A.
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Fig. 1. Unitcell structure of orthorhombic 3-FeSi, (001).
The black (red in color) spheres are iron atoms
and gray spheres are silicon atoms.

Fig. 2. Planar view of Si 2 x2 x 2 (001). Dark gray (gray
in color) spheres are terminated atoms, black
(blue in color) and light gray (yellow in color)
spheres tetrahedral site atoms.
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Table 1. Lattice parameters and energies of B-FeSi, and Si

from literature and calculation. The energy per unit means
molecule for B-FeSi, and atom for Si.

Material S B-FeSi,
Cell J2 x 2 x2 Unit cell
Structure FCC Orthorhombic
a c a b c
Literature (A)* | 7.679 [10.860| 9.863 | 7.791 | 7.833
Calculation (A) | 7.732 [10.935| 9.909 | 7.778 | 7.827
Difference (%) | 0.007 | 0.007 | 0.005 | -0.002 | -0.001
Energy (eV)** -5410 -20.339

*[7]
**Energy per unit
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Fig. 3. (a) Planar view of the interface layer of B-FeSi,/
Si(001) and (b) total energy variation as a
function of c-axis length in B-FeSi, structure.
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Fig. 4. (d) Superlattice structure of B-FeSi,/Si(001), (b)
total energy variation as a function of distance
between B-FeSi, and Si, and (c) the perspective
view of interface layer of $-FeSi,/Si(001) along
<100> direction. The dotted circles indicate
initial position before calculation.
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