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Abstract

We present a simple and stable approach to deposit graphene-containing transparent and conductive
carbon coatings directly on arbitrary insulating substrates (fused quartz, sapphire, boron crone glass)
using a solid carbon source. In contrast to established CVD-processes, we do not need any catalytic
metal substrate or coating. The current process uses a pulsed filtered high current arc evaporation
(P-HCA) to deposit a small but well defined amount of carbon homogeneously on heated substrates. To
from graphene-containing coatings instead of ta:C (tetrahedral amorphous carbon) as it normally occurs
by using such a carbon source, the substrate is heated and the chamber is filled with different functional
and/or inert gases. In contrast to the processes reported in literature [1,2], the complex deposition
parameters, which are a result of a systematic optimization process, are able to effectively avoid the
formation of perpendicular grown graphitic carbon. TEM measurements show a predominantly flat lying
graphitic structure with a high portion of graphene flakes. This result is in contrast to the well-known
thermal modification (annealing) of ta:C, where the sps— content of the coatings is quite constant,
resulting in a strongly reduced resistivity [3,4,5]. Consequently, our coatings provide a specific
resistivity, which is more than 4 orders of magnitude lower. Furthermore, the electrical properties (sheet
resistance, charge carrier mobility) are comparable to the published values of reduced Graphene oxide.
The coatings has been characterized using confocal Raman microscopy (Figure 1a), TEM, STM (Figure
1b), AFM, Hall measurements, Spectral photometry (transmission, reflection), and Spectral ellipsometry.
The best carbon layers have a surface resistance of 5kQ_, with an absorption of only 12%. The filtered
high current arc evaporation provides a completely metal free process for the fabrication of transparent
and conductive graphene-containing carbon coatings on insulating substrates. It can be used as a
stable, large area production, which can be compatible to established CMOS and other semiconductor
fabrication.
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Figurel: a) Raman Spectrum of a Graphene-based coating, b) STM image of the same coating



