Grain boundary-free large-area monocrystalline graphene growth
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Formation of graphene grain boundaries (GGBSs), which govern transport properties and related device
performance, inevitably occurs via coalescence of graphene domains during chemical vapour
depositionl's. Here we report a concept of stitching hexagonal graphene domains without forming
GGBs, leading to a centimeter-scale monocrystalline graphene. This concept was realized by
maintaining the hexagonal shape of graphene domains and aligning them to lead to commensurate
stitching on a polished Cu(111) foil. The existence of commensurate stitching without forming GGBs
was verified by correlating confocal Raman mapping of overlapped graphene bilayer to polarizing
optical microscopy of graphene coated by nematic liquid crystals layer, UV treated-graphene and
transport measurements at the stitched region. No appreciable conductivity change across the stitched
region was observed. Our strategy will be a shortcut to grow high-quality large-area graphene and
provide intuition to grow other types of 2D materials of BN and transition metal dichalcogenides.
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