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Bottom-up synthesis of oriented graphene nanoribbons on semiconductor substrates
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The aim of this study was to synthesize long graphene nanoribbons (GNRs)
along the periodic alignment steps on a Ge(110)-16x 2 reconstructed structure. First, the
orientation of the periodic alignment steps of the 16 x 2 structure was determined by slightly
tilting the Ge(110) surface toward the [1-10] orientation, and the formation mechanism of the 16 x
2 structure was clarified by observing the structure formation process. Next, we found that an
ordered structure is formed when the precursor molecules of GNRs are deposited on Ge(110)-16x 2, but

long GNRs were not obtained from this process. Since it is thought to be due to the orientation of
the precursor molecules, we clarified the relationship between the orientation of the precursor
molecules and the growth orientation of GNRs on the Au substrate, and obtained guidelines for
controlling the growth orientation of GNRs.
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