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Abstract

We propose a phenomenological growth model describing the morphological
evolution of two different (ridge and flat) types of endotaxial CoSi, islands as a function of
growth temperature from 500°C to 800°C and for Cobalt coverages from 0.1 monolayer
(ML) to 0.5ML. The presence of low energy Type A and Type B CoSi,{111}-Si{111}
interfaces drives the formation of flat-type islands and ridge-type nanowires respectively. The
growth of these nanowires and islands are kinetically constrained, where the islands’ length,
width and height are experimentally found to follow the Arrhenius relation with activation
energies ranging. between 0.4 eV and 1.6 eV. Our model suggests that the islands are
kinetically constrained by thermally-activated processes such as island-edge diffusion
anisotropy and corner energy-barriers, thereby restricting the adatom transfer between long
and short sides of the islands. Consequently, at low growth temperatures, ridge-type
nanowires are more dot-like while flat-type islands form small wire-like islands. But at high
growth temperatures, the ridge islands form long nanowires while the flat islands become

more dot-like instead.
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