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Abstract

Graphene-based photodetectors exhibit good quantum efficiency [1], fast response[2] and broadband
operation [2,3]. In order to convert the incident light into a detectable electric signal, photo-generated
carriers must be separated by an electric field. This is usually achieved by exploiting the built-in
potential created at the graphene-contact interface by the difference in work function of metal and
graphene [1,2,4]. However, the active area of these devices (i.e. where carrier separation occurs) is
limited to the region in close proximity to the metal contacts (~0.2um[4]), while carriers generated
elsewhere recombine without contributing to the external photocurrent [4]. Here we fabricate graphene-
nanopillars photodetectors, where graphene is suspend onto vertically-aligned metallic nano-pillars (Fig.
la). We fabricate high aspect-ratio silicon nanostructures via deep reactive ion etching by alternating
etching and passivation steps [5]. By tuning the etching/passivation parameters we produce vertically
aligned silicon pillars, usually referred as black Si or Si grass [6]. Pillars are subsequently coated with Ni
by magnetron sputtering. This configuration allows us to extend the active area of the photodetector.
Each nano-pillar constitutes a point-like contact (Fig. 1b) and locally induces a built-in field. Such field is
exploited to separate the photo-generated charges, then collected by the nearby metallic pillar and the
external electrode (yellow contact in Fig 1a). Therefore, a net voltage (up to 1.5V/W) develops between
the substrate (to which pillars are connected) and the external electrode. In this geometry, the whole
graphene area suspended over the pillars is active both for light absorption and for the collection of
photogenerated charge. This allows us to reach responsivities up to 2 orders of magnitude higher than
standard graphene photodetectors.
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Figure 1: schematic of photodetector and measuring set-up: graphene is partially suspended on
vertically aligned pillars. A laser is scanned across the graphene surface and photovoltage is recorded
between the substrate (in ohmic contact with pillars) and the electrode on graphene on SiO..



