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Structural Study of Epitaxial NiSi on Si (001) Substrate
by Using Density Functional Theory (DFT)

Dae Hee Kim, Hwa Il Seo* and Yeong Cheol Kim'

"Dept. Materials engineering,
*School of Information Technology, Korea University of Technology and Education

ABSTRACT

An epitaxial NiSi structure on Si (001) substrate was studied by using density functional theory (DFT). Orhorhombic-
and B2-NiSi structures were compared first. B2 structure was further considered as it has same crystal structure as Si
and the lattice mismatch between B2 and Si is small, compared to orthorhombic-NiSi. The lattice parameters of x- and
y-direction in B2-NiSi structure were modified to match with those in Si (001). The size reduction of the lattice parameter
of B2-NiSi to match with that of Si increased the lattice parameter of z-direction by 10.5%. Therefore, we propose that
an optimum structure of NiSi for epitaxial growth on Si (001) is a tetragonal structure.

Key Words : NiSi, B2-NiSi, tetragonal structure, interface, DFT
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Fig. 1. Unitcell structures of (a) orthorhombic-NiSi and
(b) B2-NiSi. Light gray (light blue in color)
spheres are Si atoms and dark gray (green in color)
spheres are Ni atoms.

Table 1. Lattice parameters and energies of NiSi from
literature and calculation

Meterial NiSi
Structure Orthorhombic B2
a b c a
Literature(A)* | 5.175 | 3.332 | 5609 | 285
Calculation(A) | 5.096 | 3.307 | 5478 | 2.82
Difference(%) -1.53 -0.75 -2.34 -0.92
Energy(eV) -13.75 -13.22
*[6, 71

Orthorhombic-NiSit Ni¢x} ¢ 7)<} SidAl & 7}
7} 24 o4 A7) -13.75eVE, -13.22eVE ZHE B2-
NiSiz. o} oA Bl P st} sEARE, Sist 3
23192 o) AEH 2 HAAERE o] F 1L, Eg
T AR 7k AAPEr 2] (SF 44%)71 B o ol
gA] AHE o] F7] ¥8|A = B2-NiSi7} orthorhom-
bic-NiSi2t} o f2]& & o).
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Fig. 2. (a) The superlattice structure of B2-NiSi/Si(001)
and (b) planar view of the interface layer of B2-
NiSi/Si(001). Light gray (light blue in color)
spheres are Si atoms and dark gray (green in color)
spheres are Ni atoms.
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Fig. 3. Total energy variation as a function of c-axis
length in B2-NiSi 2x2x2 superstructure.
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