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This talk will focus on the presentation of transport properties in graphene-based-materials, 

driven by chemical functionalization and structural defects. To circumvent the current hurdles 

preventing the advent of graphene nanoelectronics, it has become urgent to benefit from 

engineering complexity at the nanoscale and the unique potential of graphene as a bridging 

platform between top-down conventional CMOS technologies and (bio)-chemistry self-

assembling processes. 

Here, by using state-of-the-art multiscale simulations (combining first-principles with tight-

binding schemes), we present several electronic transport features in complex forms of 

chemically modified graphene based materials. Past examples include the use of boron or 

nitrogen-doped to produce graphene-based nanoribbons exhibiting “mobility gaps” of width as 

large as 1eV, providing an efficient switching behavior principle even in the presence of a 

vanishing electronic band-gap. The possibility to design a switching effect based on mechanical 

deformation of graphene nanoribbons. Here, we will explore the effect of atomic hydrogen 

driving intrinsic magnetic ordering will be presented from a theoretical perspective and in 

comparison with most recent experiments. 

It will be shown that the existence of a long range ferromagnetic state in weakly hydrogenated 

graphene could be related to a highly robust metallic state down to cryogenic temperatures, in 

contrast to the localization regime obtained in absence of ferromagnetic order. Additionally, the 

possibility to observe measurable magnetoresistance signals due to magnetism in graphene will 

be discussed. As a second issue, the presence of structural defects will be shown to yield 

conventional localization effects. 
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Figure: Magnetoresistance of a weakly hydrogenated graphene sample predicted numerically. 
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