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Metal-semiconductor (MS) contacts are an essential part of virtually all semiconductor electronic and optoelectronic devices. Recently there has been great interest in the preparation and characterizations of nanometer–sized Schottky contacts due to their importance in nanoscale electronic and optoelectronic device applications. For macroscale Schottky diodes, transport properties of carriers can be explained well by thermionic emission (TE) theory or diffusion theory. Recent studies showed when the size of Schottky diodes scaled down to nanometer scale, some unique characteristics were displayed. For example, current density through MS interface was much larger than that of macroscopic one, and current density depended on the size of MS interface, and so on. However, the transport mechanisms of carriers for the nanosized MS contacts are not clear at the present. In our study electrical transport property of nanometer sized Schottky diodes formed by epitaxial, ErSi2 nanoislands on p-Si(001) are in situ measured by touching the tip of a scanning tunneling microscope to the nanoislands. It is found that the current through nanoislands is sensitive to the surface gas absorption and the conductance of the nanocontacts decreases with the increase of the absorption coverage of oxygen on the sample surface. Our analysis indicates that in additional to the conduction path perpendicular to the MS interface between ErSi2 islands and Si substrate, there is an additional, hidden conduction path – surface conduction path, because the former is not sensitive to the surface absorption. Our experimental results firstly show that the surface conduction dominates for the epitaxial metallic nanocontacts on Si surface. 
