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Ballistic transport
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Diffusion is no longer the dominant
0.0

conduction mechanism.

Ballistic electronics!

J.R.Williams et al N.Nano Vol.6 p222 (2011)
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Veselago effect
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source probe

V.V.Cheianov, et al. Science 315, 1252 (2007) bottom gate
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FOR H Ballistic Transport
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Semiconductor @ Room T Graphene based device

Mean Free Path: ~30nA—8 Mean Free Path: ~300nm

e motion (drift)
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FORTH Making a useful device
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Co}ector (airbridge)
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100 Y-junctions in parallel

* A Coplanar Waveguide design 2um slot
* 100 (2 x 50) Graphene Y-junction
* Airbridge structure collector 700 nm wide and 300 nm airgap
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FORTH: saiiisic RF demodulator
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100 Y-junctions in parallel

RF input port DC Output % Output port
DC + RF
CNRS-LAAS 30.0kV 19.0mm x200 SE(M) T Y00um
Poor RF matching G.Deligeorgis et al APL 101(1) No.013502 (2012)
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FORTH RF Demodulation
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Detector Current response
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* Constant conversion efficiency
* No cut-off within measured range

Temperature dependence of F doubling
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Frequency doubling

Power at 2x F;,

Power at 2x F [dBm)]
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FORTH Device modeling
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INPUT REFLECTION (magnitude) . INPUT REFLECTION (phase)
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F.Coccetti et al IMS 2013

G.Deligeorgis deligeo@physics.uoc.gr 9




