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Integrating graphene with high-quality dielectrics is crucial for the development of graphene-based
electronics and photonic devices. However, the deposition of high-quality dielectrics on graphene is
challenging, as it can infroduce defects onto the graphene lattice, which can negatively impact the
electronic and optical properties. In this work, we describe a novel method o deposit high-k
dielectrics on graphene through an in-situ-prepared profective aluminium nitride (AIN) seed-layer,
using an Oxford Instruments Atomfab™ plasma ALD system. Short, low power process steps with
remote plasma conditions! were applied to directly grow a thin layer of AIN on graphene, followed by
the deposition of aluminium oxide (Al2Os) (Fig. 1). The effect of dielectric deposition onto graphene
was studied by Raman spectroscopy. A statistical analysis of the In/lc peak intensity and the full-width-
half-maxima (FWHM) of the .o peaks indicate that the process damage was negdligible across the
entire 6-inch wafer (Fig. 2). In this process, the AIN seed-layer protects the graphene effectively and
creates functional groups, enabling plasma assisted deposition of high-quality thin dielectrics without
damaging the graphene. Our proposed technique can tackle one of the important challenges for
fransferring graphene-based electronics from laboratory to industrial production by providing a
precise, reliable, and scalable method for depositing thin films on graphene.
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Figure 1: (a) A side view schematic of Atomfab’s plasma source [patent application PCT/GB2019/
052763]. (b) Process scheme of AIN seed-layer deposition and Al2O3 plasma ALD.
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Figure 2: (a) Raman spectra, (b) In/lc Ratio and (c) FWHM (2D) across the wafer radius (R) (inset) for
Gr/SiO2/Si wafers before and after Al203 deposition, with (different shade of blue) and without (red)
AIN seed-layer. Example data without seed-layer is from previous deposition run and experiment.
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