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In 2004, K. Novoselov and A. Geim found a way tolase a few micrometers of perfect single-
atom layers from graphite using a scotch tape[hjs Thew material is calledraphene and its
discovery marks the commencement of 2D materiad®areh. Theoretical predictions[2] and
experimental measurements[3-5] indicate th@phenehas exceptional properties. However, to
turn these attractive properties into useful agpions, its electronic structure needs to be pitgper
fine-tuned[6]. This work aims at a theoretical istrgation of the electronic propertiesgriphene
after interaction with organic conjugated moleculesugh a charge transfer mechanism.

First principle calculations were used to study &hectronic structure at the interface between a
strong molecular acceptot,3,4,5,7,8-hexafluorotetracyano-napththoquinodiraae (FsTCNNQ)

and a graphene layer supported on either an imsglat a metallic substrate. We find evidence for
fundamentally different charge re-distribution magisms in the two ternary systems, as a
consequence of the insulating versus metallic cbaraf the substrates. While electron transfer
occurs exclusively from graphene teTENNQ on the insulating support (p-doping of grapde

the metallic substrate electron reservoir induaesadditional electron density flow to graphene
decorated with the acceptor monolayer. Remarkagphene on the metallic substrate is n-doped,
and even remains n-doped upat ENNQ deposition, in contrast to common expectatidgnlarge
increase in WF, ~1eV, was obtained in both casdscanfirmed by UPS and XPS spectroscopic
measurements. The effect was more pronounced ométallic substrate because of the larger
electrostatic potential drop associated with theyéo-distance graphene-mediated metdlicENNQ
electron transfer. We thus provide means to redligh work function surfaces for both p- and n-
type doped graphene.
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Figure 1: a) ETCNNQ molecule, Carbon [C] atoms in grey, Nitrogst atoms in blue, Fluorine
[F] atoms in cyan blue. b) Graphene-on-copper(ltilicell (top and side views). ¢) Graphene-on-
hexagonal Boron-Nitride unitcell (top and side v&#wd) Partial density of State (PDOS) plot for
FsTCNNQ on graphene-in-vacuum.



