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Controlling the Placement and Environment of Molecules:
New Strategies and Chemistries Across Length Scales

Defects
Usedefects for film control ïtype, density, processing

Simplify defect types by eliminating molecular tilts

Cage molecules
Cage structuremodulates interaction strengths

Polyfunctionalizeto build in three dimensions

Patterning
Intermolecular and directed interactions bridge length scales

Surface functionalityenables sensing and capture

Information
Metrology tools for chemical patterns

Data processing: Collection, mining, and extraction SNSMR
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Scaling and Mooreôs ñLawsò
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HIV virus ~100 nm
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Self- and Directed Assembly for Advanced Chemical Patterning

Molecule properties (topology and intermolecular interactions) 

control the physical and chemical properties of surfaces

Apply self- and directed assembly to nanoscale patterning by exploiting: 
phase separation, displacement, molecular mobility, and 
tailored intermolecular interaction strengths

Soft lithography

>100 nm

Intermolecular interactionsInsertion

~10 nm<1 nm

Enhance precision through directed assembly

10 µm squares100 nm image
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