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Graphene Nanoribbons (GNRs)

High mobility of graphene + Bandgap
FET and opto-electronic devices

Opto-electrical properties determined by structure
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GNRs production: Top-Down approaches

Lithography patterning Carbon nanotube unzipping
(a) o metal electrodes I()(lg- Pl: W=24 nm (d)
L N 1| o
I Nt
' f § Mm“ P i\ﬂr\,{‘
3 ”";5‘----"3‘?.:;& | " W
n(vl’l—:_f\v}i' , W
Phys. Rev. Lett. 98, 206805 (2007) Nature 458, 872 (2009); 877 (2009)

NO control on width and edge structure



GNRs production: Surface assisted synthesis
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Challenge: how to make high-quality devices



All-Graphene Devices

Graphene
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Graphene electrodes - GNRs channel

Key points

- Planar and “nano” - Very stable

- Gatable (no screening) - Exploit m-stacking

see also E. Lortscher Nature Nanotechnology 8, 381 (2013)



Use of graphene-based electrodes

Single Molecule other 2D materials GNRs
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GNR growth by CVD
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GNR devices:
Structure < Electrical Properties
Electroburning of
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GNR devices:
Structure < Electrical Properties

Typical device characteristics
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GNR devices:
Structure < Electrical Properties
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Conclusions

- All graphene devices (G+GNRs): nanoelectronics and
optoelectronics

- Relation between the GNR structure and the device
electrical properties
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