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An essential component in nanofluidic studies is the fabrication and characterization of
channels with nanoscale cross-sectional dimensions.  We have used focused ion beam
technology to mill channels with widths 50–500 nm in single crystal Si, which can be
bonded with glass to form an enclosed fluid channel.  Milled channels were examined
using AFM, SEM, and energy dispersive X-ray (EDX) analysis.  Important attributes for
fluid flow where measured, including cross section, uniformity, and roughness.  Typical
defects observed include angled walls, constrictions, nonuniform channel bases, and
particle obstructions.  In agreement with previous reports, [1] EDX indicates several
percent implanted Ga (used in the milling) and C in and adjacent to the channels.  New in
this study is the observation of mounds at edge of the channels, with typical heights of
10–40 nm, which scale with the channel dimensions.  This swelling could originate from
Ga implantation, but is more likely due to amorphization of the Si walls.  Such features
could make sealing for fluid studies more difficult.
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