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Current Density (A.cm®)

Large area molecular junctions
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What about gating of large area junctions?



Horizontal architecture: high aspect ratio nantrenches
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Fabrication of
high aspect ratio
nanotrenches
(~10%)
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Horizontal architecture: high aspect ratio nantrenches
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Edge mediated shadow evaporation method

Ti/Au evaporation, d~50 nm

e-beam I |
lithography c?pt|cal
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Electrografting of the molecular layer
as last step of the molecular junction fabrication




Optimization of the deposition angle
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Nanotrenches width ~10 -15 nm, 33% open circuits Nanotrenches width ~12-17 nm, 75% open circuits
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13% evolution to open circuits 2
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Necessary to electrically measure the devices before
i inserting the molecules!



Métal (Au, C, PPF)/ molécule (FL, BP, NBP, NAB, AB)/ métal (Au, Cu, C)
Anariba et al., J. Phys. Chem. B 109, 11163 (2005)
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Electroreduction of diazionium salts
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Electrical characterization of grafted nanotrenches

Anthraguinone (AQ), nominal thickness ~ 15 nm ====) comparable to nanotrench width
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Electrical characterization of grafted nanotrenches

Anthraguinone (AQ), nominal thickness ~ 15 nm === comparable to nanotrench width
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For a grafted AQ thickness of ~5 nm (< to nanotrench width) === totality of open circuits
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Better control molecular contact area?
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Work in progress:

v' More statistics on electrical characterization before and
after grafting at low T

v' AFM analysis of grafting

v' Insertion of local top gate

v" Optical gating
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Work in progress:

v' More statistics on electrical characterization before and
after grafting at low T

v' AFM analysis of grafting

v' Insertion of local top gate...playing with 2D materials

v" Optical gating
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Thank you!
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