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ABSTRACT RESULTS

With the aim of exploring the potential of graphene in
electronics, a lot of effort has been spent on the energy-gap
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engineering so to allow having an off state. Recently, it has been
reported theoretically a current switching mechanism by voltage '
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control in a graphene crossbar made by two 14-armchair
nanoribbons (GNRs) rotated by 90° [1].

It has been also recently shown that different stacking in bilayer
GNRs leads to significant changes on the electronic properties [2].

Therefore, in order to investigate the possibilities of using crossed
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Our calculations were performed with TranSIESTA code [3], 2282828282 o"‘“ll‘a‘u.o‘ L HHHH
which has been recently generalized, based on ref. [4], to consider A

N 2 1 arbitrarily distributed electrodes at finite bias [5].
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& 271 2 2T & ' Jf ( 'uﬂ) M We find that the transmission along each individual GNR and
—00 — o0 o] - = among them strongly depends on the stacking. For a 60° rotation
: ; . & = angle, one finds an almost perfect match of the ribbons” honeycomb
where FJ:Z[E;— 27 ], f(e—p,)=f, the Fermi-Dirac distribution. lattice in the crossing region, resulting in a strong scattering effect

that also translates into an increased inter-layer transmission.

¢ Kohn-Sham ‘ REFERENCES
(gl (e, H,,) » p(H,,) » H,  (p) | | | ) [1] K. M. Masum Habib and Roger K. Lake. Phys. Rev. B 86, 045418 (2012).
T Electrostatic potential at the plane between the ribbons for V = 0.05 V 2] H. Santos, A. Ayuela, L. Chico, and Emilio Artacho. Phys. Rev. B 85, 245430
(2012).

[3] Mads Brandbyge, José-Luis Mozos, Pablo Ordejon, Jeremy Taylor, and Kurt
0.03  Stokbro. Phys. Rev. B 65, 165401 (2002).

[4] Kamal K. Saha and Wenchang Lu and J. Bernholc and Vincent Meunier. J.
Chem. Phys. 131, 164105 (2009).

1001 [5] Nick R. Papior. In preparation (2015).

U, (V=0.05V) (eV) U,(V=0.05V) - U, (V=0.0V) (V)

W10 T € B
0, forrégr

0.02

==) current (Buttiker-Landauer):

]j = 2—;32/ ]OodETI [FjGLTFj’GL] (fJ - fj')

transmission

1 0.00

ACKNOWLEDGEMENTS

1-0.01

—0.02

—0.03

——

SEVENTH FRAMEWORK
PROGRAMME

GOBIERNO MINISTERIO
DE ESPANA DE ECONOMIA
Y COMPETITIVIDAD

CONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

—0.04

x (A)




