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Abstract. Nanostructuring of graphene is one of the routes that allows to generate an electronic band
gap in graphene [1-2]. We present two methods of fabrication of respectively graphene nanoribbons
(GNR) and graphene antidot lattices (GAL). Both methods rely on the preparation of nanolithographic
masks from self-assembled block copolymers.

The block copolymers were synthesized by sequential anionic polymerization in our labs [3]. The GNR
pattern was generated by utilizing a poly(styrene)-b-poly(dimethylsiloxane) block copolymer (PS-b-
PDMS) with a total molecular mass of 10.5 kg/mol and a volume fraction of PS equal to 0.55. The GAL
pattern was generated by utilizing a poly(butadiene)-b-poly(dimethylsiloxane) block copolymer (PB-b-
PDMS) with a total molecular mass of 15 kg/mol and a volume fraction of PB equal to 0.7. The PS-b-
PDMS shows lamellar bulk morphology, while the PB-b-PDMS block copolymer shows bulk morphology
of hexagonally packed PDMS cylinders in a PB matrix.

The first method consists of spin-casting of PS-b-PDMS directly on graphene, without use of any pre-
coating of graphene. After solvo-thermal annealing the PS block and the graphene beneath were
selectively removed by oxygen plasma in a single step, thus creating GNR (see Fig. 1). The same
oxygen plasma transforms the PDMS block into a hard mask by oxidation, which results in a superior
protection of the graphene nanoribbons beneath the PDMS stripes.

In the second method the block copolymer masks were prepared ex-situ by microtomy of pre-aligned
and cross-linked PB-b-PDMS samples [5]. In one variation the pre-aligned block copolymer samples
were rendered nanoporous prior to microtomy. This was achieved by selective wet etching of the PDMS
cylindrical domains with tetrabutylammonium fluoride. The obtained masks were 30-50 nm thin slices of
100 um x 200 pum typical size that can be applied directly on graphene. GALs were realized again by
oxygen plasma through the masks (see Fig. 1).

The GNRs and GALs were characterized by Raman spectroscopy (Fig. 1). The Raman spectra are
consistent with a precise nanopattern transfer onto graphene. Further characterization of the
nanopatterned graphene samples and their integration into electronic and sensor devices is ongoing.
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Figure 1. SEM images of two block copolymer masks and Raman spectra of pristine cvd graphene
(black curve), of graphene covered with the block copolymer mask before (red curve) and after (blue
curve) etching with oxygen plasma. The shown scale bar is 200 nm for both SEM images; the periods
are sub-20 nm and the feature sizes are sub-10 nm in both cases.
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