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Configuration and Evolution of 3N1TilSi Island on
TiN(001) Surface: Ab Initio Study
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Abstract; In order to study the interface formation in the growth process of Ti-Si-N films, a series of
calculations have been carried out with the first principle method to investigate the total energies and
adsorption energies of some 3NITilSi island configurations on the TiN (001) surface, and also the
activation energies of two kinds of transformations from the Si-in-3N1Ti configuration to the Ti-in-
3N1Si configuration. The calculations present some interesting results: (1) According to the energies
of all 3N1TilSi configurations, the Ti-in-3N1Si configuration is a relative stable structure. It implies
that silicon atom outside of TiN island could lead to the structure stable. (2) In the island evolution
from the Si-in-3N1Ti configuration to the Ti-in-3N1Si configuration, the diffusion of silicon and tita-
nium atoms need less activation energy than the diffusion of nitrogen atoms. (3) Compared with the
evolution of 2Ti2N1Si island, the phase separation of SiN and TiN could be easily performed in the
evolution of 3N1Ti-1Si island. This means that properly increasing the partial pressure of nitrogen in

the deposition is beneficial to the interface formation in Ti-Si-N film growth process.
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Fig. 1 The 3N-1Ti-1Si island configurations on the TiN

(001) surface and their evolution manner ( I )
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Fig. 2 The 3N-1Ti-1Si island configurations on the TiN

(001) surface and their evolution manner ( II )
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Table 1 ~ The total energies and absorption energies of the

3N1TilSi island configurations
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Fig.3 (a) The diffusion energy of the evolution manner
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evolution manner( II ) of 3N-1Ti-1Si.
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