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Surface Modification
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Silicon as Immobilization Substrate

e High purity substrate and well-defined structure

e Unlike metals (e.g. gold), the electronic properties of silicon
can be tuned (doping type, dopant density, photogenerated
electron-hole pairs)

e Technological processes used for the micro- and nanopatterning of
silicon are numerous and mature

e Controlled and robust hybrid molecule/silicon assemblies



Covalent Grafting onto Si-H Surfaces

Hydrosilylation reaction with Si-H
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Highly ordered, densely packed monolayers
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Si-C interfacial bonds, not electrically defective

Chem. Rev. 2016, 116, 4808



Ferrocenyl Monolayers
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Fast electron transfer rate
(two stable redox states)

Low oxidation potential
(not affected by the solvent

system)

Theory on long-distance interfacial
electron transfer kinetics
(« tunneling » or « through chain » ?)




Light-Activated Electrochemical Addressing of Grafted Redox Centers

n-type Si ‘ Photoanode

For oxidation processes, insulator in the dark and quasi-conductor upon illumination
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Collab. H. Zuilhof, Wageningen Univ., The Netherlands
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Ferrocenyl Monolayers

Light-Activated Electrochemical Addressing

. Collab. H. Zuilhof, Wageningen Univ., The Netherlands
AFM phase images

 5x5um? 10x10 um? 20 x 20 um?
Langmuir 2014, 30, 7235




Ferrocenyl Monolayers

Light-Activated Electrochemical Addressing
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Ferrocenyl Monolayers

Light-Activated Electrochemical Addressing
Collab. H. Zuilhof, Wageningen Univ., The Netherlands

Stability of the photocapacitance
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Organic Radical Monolayers

Collab. N. Crivillers and C. Rovira, Institut de Ciencia de Materials de Barcelona, Spain

Perchlorotriphenyl (PTM)
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Biredox Monolayers e

Collab. N. Crivillers and C. Rovira, Institut de Ciencia de Materials de Barcelona, Spain
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Metal-Molecule-Semiconductor Junctions

Incorporating Stable Organic Radical

Collab. N. Crivillers and C. Rovira, Institut de Ciencia de Materials de Barcelona, Spain
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Charge Transport Through Junctions

Collab. N. Crivillers and C. Rovira, Institut de Ciencia de Materials de Barcelona, Spain
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Photoresponse behavior of the junctions

Collab. N. Crivillers and C. Rovira, Institut de Ciencia de Materials de Barcelona, Spain
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Chiral Molecule-Modified Si-H Surfaces for Spintronics
Collab. J. Crassous, Institut des Sciences Chimiques de Rennes (ISCR), OMC
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