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Abstract: According to Moore’s law, the progressive miniaturization of electronic
components has led to the fabrication of transistors with nanometer size. At this scale,
quantum physics effects play a significant role and determine important limitations that the
current architectures will experience in the next few years. In this panorama, new challenging
issues are looming ahead: the development of innovative architectures and the use of new
materials to complement silicon and take advantage of the typical quantum phenomena
present at the nanoscale.
In this context, graphene represents an extremely promising and innovative material.
Graphene exhibits extraordinary physical and electronic properties that promote it as one of
the best candidate to supplement silicon-based technology: a high carrier mobility, an extreme
thinness, the possibility to produce it on the wafer scale and to pattern it with conventional
lithography techniques.
In the first part of the talk, I will briefly introduce graphene, with a special focus on
the importance of graphene nanoribbons for future carbon-based nanoelectronics. Then, I will
give an overview of my activity on the simulation of electronic transport in disordered
graphene nanoribbons. A short discussion on the adopted methodology will also be presented
in order to illustrate the advantages (and limitations) of Green’s function approach and tightbinding parameterization in the specific area of graphene.
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