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Cutting Edge Technologies in measuring small molecules



Contact dependence of the molecules (I)Contact dependence of the molecules (I)

Conductance switching in single molecule (G)Conductance switching in single molecule (G)

Donhauser et al., 2001



Mechanically controllable break junction (B)y j ( )



Point contact spectroscopyPoint contact spectroscopy

Conductance from H2 molecule

Jan van Reutenbeck, 2002



B  h  b h lMBJ with 1-4 benzenethiol

Reed et al., Science 278, 252 Di Ventra et al., PRL 84, 979Reed et al., Sc ence 78, 5

Metallic breakjunction measurement

R i h t t l  PRL 88  87604Reichert et al., PRL 88, 87604



Mercury Junction

Nanopore measurement (c)



Cross wire junctions (F)

Kushmerick et al., 2002

Nanowire junction (D)Nanowire junction (D)



Nanoparticle trapped junction

Nanowire cross junction (G)

Y. Chen et al.2003 



Tip measure-N. Zhitenev et al., 2002



Sandwitch junction-Planar

C. Dupraz et al., 2003p

Sandwitch junction-Planar

•Resist bridge that can  
t d th  th f th   stand the growth of the  

molecules
•Without lift-off processWithout lift off process
•Controllable contact area

300nm 300nm

Tilt d 45° Tilt d 45°Tilted 45° Tilted 45°



Device Fabrication Planar sandwitch

SAM growth

Device Fabrication-Planar sandwitch

1st Evaporation

Device Fabrication Planar sandwitchDevice Fabrication-Planar sandwitch

2nd Evaporation



Device Fabrication Planar sandwitchDevice Fabrication-Planar sandwitch
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Device Fabrication Planar sandwichDevice Fabrication-Planar sandwich



Preparation of SAMPreparation of SAM

Langmuir or Organic molecular Langmuir or 
Langmuir-Blodgett 
films

SAM(Self Assembled Monolayer)
g m

beam epitaxy

Preparation of SAMPreparation of SAM

3
Full coverage phase: highest possible packing

3aAu
Molecule-molecule spacing ~5Å

~3700 molecules are sandwiched between ~3700 molecules are sandwiched between 
20×20 (nm)2 source and drain contact area

2√3aAu

(√3×√3)R30° structure



Growth of a self-assembled monolayer of molecules 

Gas phase deposition Electrochemical testing of the monolayer
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