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Using intruded nano-catalysts to nano-oxidation pattern by atomic force microscope
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In this study, we describe a unique method for preparing “atomic-scale” Au nano-clusters for use as highly active catalysts to 
enhance atomic force microscope (AFM) local oxidation. Here we thermally deposited an Au film on a Si substrate and found that, 

during the deposition process, some Au atoms would migrate and intrude into the ultra-shallow junction beneath the surface of the 
Si substrate as a result of their residual thermal or kinetic energy. Thus, in our process, we kept the native oxide on the Si substrate 
and deposited the Au film onto it. Some of the deposited Au atoms migrated through the porous structure of the native oxide to 
reach within the Si lattice, thereby forming the atomic-scale catalyst. Because most of the Au atoms remained as a film on top of 
the native oxide layer, it was readily removed using adhesive Scotch tape, as a result of the weak bonding between the Au atoms and 
SiO2 units. This method can be compared with the earliest fabrication of graphene; because graphite features relatively weak Vander 
Waals bonding between the layers of its structure, graphene can be obtained by adhering tape onto graphite and then peeling away a 
monolayer having a graphene structure. Therefore, the new intruded nano-clusters conductive layer such as Au reduces the current 
decay that results from increasing oxide resistance. Detailed methods and analysis will be reported in the conference.
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