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The continued progress of semiconductor technologies strongly relies on the continued innovation in
electronic (nano)materials and their successful integration into novel and reliable devices on silicon,
which can be fabricated consistently at the wafer –scale. Graphene was the first material discovered
within the now large 2D family, and holds vast promise for integrated technologies. In particular,
graphene possesses a variety of exceptional functionalities ranging from electronics, optics/photonics,
electrochemical and biocompatibility properties, which could complement well silicon technologies.
However, despite the interest, its introduction in semiconductor technologies is still lagging behind. We
will review some of the specific challenges that graphene has encountered in terms of semiconductor
applications, with particular focus on the need for direct, consistent and up-scalable synthesis and some
of the reliability aspects. We will then share our unique approach to obtain graphene on silicon
substrates over large areas and in a site – selective fashion, based on a solid-state source approach using
silicon carbide on silicon, combined with a liquid-phase-epitaxy growth of graphene enabled by a
catalytic alloy of nickel and copper. This technology has allowed us to reveal for the first time the
electronic transport properties of epitaxial graphene on 3C-SiC on silicon over large scales, and to learn
that, more so than defects, the control of the graphene interfaces as an area that deserves key focus for
a successful integration of graphene. We also show how, depending on the chosen application, wellengineered defects in graphene are key to achieving the wanted performance. We will review our
progress and current understanding of this new technology, and illustrate how it could augment current
silicon technologies for More than Moore applications from electronics to photonics and energy storage.
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