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Ever since the seminal experiments on monolayer graphene in 2004,1 there has been 

extensive research on this truly two-dimensional material. This is due to the interesting 

electronic characteristics, occurring due to the 2-dimensional nature of the hexagonal 

lattice of carbon atoms and the resulting band structure that enables extraordinary mobility 

of its charge carriers.2 One of the primary areas for graphene applications has therefore 

been to exploit this feature in (opto)electronic devices. As the commercialisation of 

graphene for applications (such as electro-optical modulators, photodetectors, gas- and 

biosensors) continues apace, realising the full potential of such devices presents interesting 

challenges to overcome.3 Two of the most important challenges to realising graphene-

based electronics are4: 1) scaling of high-quality graphene synthesis onto larger substrate 

sizes and 2) depositing high electronic quality dielectric/barrier layers on top of the 

graphene without inducing damage. Herein, we will discuss the scaling of high-quality 

graphene, deposited on copper foil by chemical vapour deposition (CVD), from 4” (100 

mm) up to 8” (200 mm) substrate sizes. We will demonstrate, through SEM and Raman 

mapping, the ability of CVD processes to enable larger substrate sizes to be achieved whilst 

maintaining the highly ordered 2D structure and excellent electrical properties of the 

deposited graphene. Traditionally, plasma-based processing has been thought of as too 

harsh to achieve high-quality graphene devices, as any ion/radical interaction with the 

graphene surface can result in physical damage to the 2-D hexagonal structure.5 In 

contrast pure thermal deposition of dielectrics suffer from bad nucleation, lower film quality 

and slower processing times. In this work, we will show that remote plasma techniques 

enable the deposition of conformal and high-quality thin layers of Al2O3 on top of the as 

synthesised graphene, with low damage, as evidenced by Raman spectroscopy, 

breakdown voltages and ellipsometry mapping. Furthermore, utilising plasma enhanced 

techniques broadens graphene applications to thermally sensitive substrates/devices 

expanding the range of potential applications for graphene based electrical devices. 
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