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Nano-scale Patterning on Diamond substrates using an FIB

Ohsung Song'” and Jongryul Kim
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Abstract We patterned nano-width lines on a super hard bulk diamond substrate by varying the ion beam
current and ion beam sources with a dual beam field ion beam (FIB). In addition, we successfully fabricated
two-dimensional nano patterns and three-dimensional nano plate modules. We prepared nano lines on a diamond
and a silicon substrate at the beam condition of 30 kV, 10 pA ~ 5 nA with Ga’ ion and H,;O assisted ion
sources. We measured each of the line-width, line-depth, etched line profiles, etch rate, and aspect ratio, and
then compared them. We confirmed that nano patterning was possible on both a bulk diamond and a silicon
substrate. The etch rate of HyO source can be enhanced about two times than that of Ga source. The width of
patterns on a diamond was smaller than that on a silicon substrate at the same ion beam power. The sub-100
nm patterns on a diamond were made under the charge neutralization mode to prevent charge accumulation. We
successfully made a two-dimensional, 240 nm-width text of the 300-lettered Lord's Prayer on a gem diamond
with 30 kV-30 pA FIB. The patterned text image was readable with a scanning electron microscope. Moreover,
three dimensional nano-thick plate module fabrication was made successfully with an FIB and a platinum
deposition, and electron energy loss spectrum (EELS) analysis was easily performed with the prepared nano

plate module.
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