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Fabrication of nanoholes in the ceramic substrates by reactive solid-state
dewetting of metal thin films
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In the present study, we investigated the formation process of nanoholes in
the thermally-oxidized Si substrate using atomic force microscopy in combination with
cross-sectional transmission electron microscopy. The nanoholes were obtained by thermal
anneal ing-induced depression of metal nanoparticles which are formed by the solid-state dewetting of

metal thin films. The length and diameter of nanoholes increase with increasing annealing time and
sizes of nanoparticles, respectively. In addition, it was confirmed that the crystal structure of
nanoparticles affects the diameter size. These results indicate that the length and diameter of
nanoholes can be controlled by the annealing conditions and appropriate choice of metal
nanoparticles.
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