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The purpose of this work was to develop a method for engineering band gap in
monolayer graphene using atomic force microscopy (AFM) based local anodic oxidation
(LAO) lithography. First, we fabricated graphene/graphene oxide/graphene (G/GO/G)
lateral junction by employing AFM-based LAO lithography technique. The
current-voltage (F 1) characteristics of G/GO/G showed strong nonlinearity, where the
current was completely suppressed at around V= 0 V and increased above a critical
threshold voltage of I'= 3 V. This observation demonstrated transport gap formation in
graphene oxide using AFM-based LAO lithography. Secondary, we fabricated graphene
nanoribbon device with channel width of 10 nm using AFM-based LAO. The
conductance of graphene nanoribbon was completely suppressed at the charge
neutrality point, indicating the formation of transport gap. This observation
demonstrated fabrication of the ultra-narrow graphene nanoribbon structure by
employing high-resolution feature of AFM-based LAO lithography.
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