Cooperative Effect of Carbonaceous Material with Water Enhances the Growth of SiOx on Si
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We have investigated the influence of carbonaceous materials on the growth of SiOx layers on Si under dry conditions and in the presence of water and/or water vapor. The dip-and-pull experiments were carried out using the SpAnTeX endstation using tender X-rays from the KMC-1 beamline at BESSY II in Berlin. The Si wafers (n-doped), cleaned using the RCA-method, showed a uniform SiOx film thickness of the order of 1 nm at the beginning of the experiments, as determined from Si 2p and Si 1s spectra taken at an incident photon energy of 3 keV. The samples were then exposed to various environments, among them water vapor and gaseous octane and octanoic acid. In the dip-and-pull experiments the Si wafers were partly immersed into pure water or octanoic acid, as well as mixtures of water and stearic or octanoic acid. The APXPS data clearly show a correlation between the thickness of the SiOx layer and the amount of carbon present at the surface. However, this effect is only observed in experiments where the Si wafer was exposed to both water and carbonaceous species. Oxide growth was not observed for experimental conditions where the SiOx/Si surface was exposed to only either water or carbonaceous material. These results thus point to a cooperative effect between water and carbonaceous species that induces SiOx growth, which has implications for the preparation, storage and treatment of Si wafers in technological applications.
