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(57) Abstract: Graphene is deposited on a metal surface of a semiconductor substrate at a deposition temperature compatible with
back-end-of-line semiconductor processing. The graphene may be annealed at a temperature between the deposition temperature and
a temperature sensitive limit of materials in the semiconductor substrate to improve film quality. Alternatively, the graphene may be
treated by exposure to plasma with one or more oxidant species. The graphene may be encapsulated with an etch stop layer and hermetic
barrier, where the etch stop layer includes a metal oxide deposited under conditions that do not change or that improve the film quality
of the graphene. The graphene may be encapsulated with a hermetic barrier, where the hermetic barrier is deposited under conditions
that do not damage the graphene.
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