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National Chiao Tung University

Abstract

In recent years, it has been demonstrated to fabricate nanometer structures by using
scanning tunneling microscope. A high voltage pulse has to be employed to generate pit and
mound structures on surfaces. To make nanostructures, we used surfaces of highly oriented
pyrolytic graphite due to its easily refreshable and atomically flat surface. In addition, gold
was used as a tip to make nanostructures, since it has a low threshold field-evaporation
voltage.

In this study, we attempted to manufacture pits and mounds on the graphite surface with
a gold tip in air. In both positive and negative sample bias, we found that the pits formed in
lower voltage and the gold mounds occurred in higher voltage. The threshold voltages for
positive and negative polarity are different. On the other hand, we observed that the gold
mounds could be easily bound to the step edges and pits but not to the flat graphite surface.

To test the mechanism for nanostructure formation, we adopted a high sample bias from
+4.0 to +6.4 V to etch grooves with a width of 40 - 50 nm and a depth of ~1 nm on graphite
surfaces. In addition to the parameters of pulse voltage, duration, and polarities, we
discovered that an appropriate integral gain is necessary to etch continuously. We successfully
demonstrated the formation of mounds, pits, and grooves in the nanoscale on graphite surface

with a gold tip by using scanning tunneling microscopy.
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