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Silicidation Reaction Stability with Natural Oxides in Cobalt Nickel
Composite Silicide Process

Oh-Sung Song'’, Sang-Yeob Kim' and Jong-Ryul Kim'
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Abstract We investigated the silicide reaction stability between 10 nm-Col-xNix alloy films and silicon
substrates with the existence of 4 nm-thick natural oxide layers. We thermally evaporated 10 nm-Col-xNix alloy
films by varying x=0.1~0.9 on naturally oxidized single crystal and 70 nm-thick polycrystalline silicon substrates.
The films structures were annealed by rapid thermal annealing (RTA) from 600TC to 1100C for 40 seconds
with the purpose of silicidation. After the removal of residual metallic residue with sulfuric acid, the sheet
resistance, microstructure, composition, and surface roughness were investigated using a four-point probe, a field
emission scanning electron microscope, a field ion beam, an X-ray diffractometer, and an Auger electron depth
profiling spectroscope, respectively, to confirm the silicide reaction. The residual stress of silicon substrate was
also analyzed using a micro-Raman spectrometer. We report that the silicide reaction does not occur if natural
oxides are present. Metallic oxide residues may be present on a polysilicon substrate at high silicidation
temperatures. Huge residual stress is possible on a single crystal silicon substrate at high temperature, and these
may result in micro-pinholes. Our results imply that the natural oxide layer removal process is of importance to
ensure the successful completion of the silicide process with CoNi alloy films.
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