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How to Protect Graphene inside Nanostructure, if we Use Chemical
Deposition Techniques for Building Nanodevices!
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Abstract

Statement of the Problem: In the Laboratory of Thin Film Technology, Institute of Physics, University of Tartu,
nanostructures containing graphene are synthesized and analysed, keeping in mind their potential applications in
nanoelectronics, nanosensors, electrodes for energy storage and harvesting devices. Commonly, in the Laboratory,
samples are prepared where the graphene is transferred, prior to the deposition of metal oxide overlayers, to the
Si/SiO2 substrate. Thin layers of metal oxides, such as Al,O,, can then be grown by atomic layer deposition (ALD)
on transferred graphene. According to the micro-Raman analysis carried out after the ALD of metal oxide, the G
and 2D bands of graphene become slightly broadened but the overall structural quality just moderately suffered,
as recognized after rather low significance of defect-related D-band. Our work has highlighted the correlation
between the results of nanoindentation, electrical performance, and appearance of structural defects in graphene.
Methodology: Graphene was grown on commercial 25 pym thick polycrystalline copper foils in an in-house built
chemical vapour deposition (CVD) reactor. The foil was annealed, prior to the graphene deposition, at 1000 °C
in Ar/H2 flow for 60 min, and then additionally exposed to the mixture of 10% CH4 (99.999%, Linde Gas) in Ar at
1000°C for 120 min. Then, the foil was cooled down in an Ar flow. Graphene was transferred onto 300 nm thick Si/
SiO, substrate by using a wet chemical transferring process described in a publication by T.Kahro et al. The thin
metal oxide films was deposited in a commercial PicosunTM R-200 Advanced ALD system. Findings, Conclusion &
Significance: Large-area CVD-graphene the best way to prepare good quality graphene, being coated with thin film
made by atomic layer deposition, which is widely used for preparing metal oxides for nanoelectronics devices, would
be suitable for flexible electronics and components of nanodevices.
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