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The study of surface liquid phase epitaxy for the fabrication of silicon
nano-structures
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Silicon (Si) protrusions with iron (Fe) silicide were fabricated using only

the process of surface melting and solidifying. Si pieces with Fe deposition were heated at 1250 ° C
under a tensile stress of about 2 GPa. The surface tensile stress increased the non-uniform surface
temperature distribution and the surface melted layers formed in the higher temperature area. This
Si surface melting took place in the temperature below the melting point of 1414 ° C for bulk of Si.
Melted Si layers and Fe atoms in the higher temperature area flowed to the lower temperature area
along the current direction via electromigration. When the Si piece was cooled down, the accumulated
Si atoms with Fe atoms formed the protrusion with caps and internal precipitates of Fe silicide by
the epitaxial growth. The size and position of the caps and the internal precipitates depended on
the amount of Fe deposition and surface crystal orientation.
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Microanalysis of silicon protrusions with a titanium cap formed via surface melting and
solidification under applied tensile stress
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