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Computer simulation study of thin film formation process
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Fig. 1 Three tyvpes of modes of film formation;
(a) Frank-van der Merwe mode, (b)
Volmer-Weber mode, (¢) Stranski-Kras-

tanov mode.
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Fig. 2 Appearance map of coherent-incoherent interface structure®. Vertical axis
represents the ratio of binding energy E./Ess, and horizontal axis mismatch
of the interface a{%]. The dotted circles show the results obtained from
interface structure hetween three dimensional cluster and substrate.
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Fig. 3 The map of growth mode calculated from the 2 dimensional Monte Carlo
simulation. The vertical and horizontal axes are the same as in Fig 2.
Pseudo-FM mode is defined as the growth mode which is similar to SK but
produces more atomic fayers prier to formation of 3 dimensional cluster.
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Fig. 4 Side view of the trajectories of particles for
the case of homo-epitaxial growth?. The
simulation parameters are Dpe==Dye=0.2

[eV], Tuw=1000[K].
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Abstract

The initial stage of film formation process
was studied by the various computer simulation
technique such as molecular dynamics, Monte
Carlo and their combination. The simplified
empirical potentials such as Morse and Lennard
- Jones were assumed as the atomic interaction,
The obtained film structure has shown a great
variety when the binding energy of the film-
substrate atom pair and the atomic size of film
atoms were changed. ‘The difference of the
growth mode and the change of the critical
misfit strain of the ccherent interface can he
explained qualitatively by the present study.
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