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Abstract:

Advances in the epitaxial graphene growth on silicon carbide wafers have led to exciting developments, including the achievement of
ballistic conduction and semiconducting properties on the same platform, which may greatly benefit future SiC technologies [1, 2].

In parallel, the harnessing of graphene’s properties on silicon wafers, despite inherent challenges, could deliver a broad range of
miniaturized and fast reconfigurable functionalities to complement CMOS technologies in a system with the smallest form-factor.
Over the last decade, we have pioneered an epitaxial graphene on silicon carbide on silicon technology able to fill this gap and, in
addition, able to unlock unique functionalities for MEMS/NEMS, nano-optics and metasurfaces thanks to the specific combination of
graphene with silicon carbide [3, 4, 5]. This platform allows to fabricate any complex graphene flat or 3D nanopattern in a site —
selective fashion, ie without etching the graphene, at the wafer -scale and with sufficient adhesion for subsequent integration [3, 6].
We will review the fundamental hallmarks of this technology and some of its most promising applications. First, we show that the
sheet resistance of epitaxial graphene on 3C-SiC on silicon is comparable to that of epitaxial graphene on SiC wafers, despite
substantially smaller grains. We indicate that the control of the graphene interfaces, particularly when integrated, can be a more
important factor than achieving large grain sizes [6]. Also, we show that well- engineered defects in graphene are preferable to defect -
free graphene for most electrochemical applications. We will share exciting examples of application of this technology in areas as
diverse as integrated energy storage [7], reconfigurable metasurfaces for MIR sensing and detection [8], and electrodes for electro-
encephalography [9, 10] for brain-computer interfaces [11].
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Professor Francesca lacopi is an IEEE Fellow with over 20 years’ industrial and academic research expertise in semiconductor
technologies spanning interconnects, CMOS devices and packaging. Her research focuses on the translation of basic scientific advances
in nanomaterials and novel device concepts into implementable integrated technologies. She is known for her seminal work on the
integration of porous dielectrics in on-chip interconnects, and for the invention of the alloy -mediated epitaxial graphene platform on
SiC on silicon wafers. She was recipient of an MRS Gold Graduate Student Award (2003), an Australian Research Council Future
Fellowship (2012), a Global Innovation Award in Washington DC (2014) and was listed among the most innovative engineers by
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in the Editorial Advisory Board for ACS Applied Nanomaterials, and the IEEE The Institute magazine. She is also the inaugural Editor-
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