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Through fundamental understanding of the processes that govern equilibration of 
block copolymer films in the presence of lithographically defined chemically 
nanopatterned substrates, we seek to synthesize and assemble such materials to 
enable fabrication at length scales not possible with traditional photo resists.  The 
underlying motives for pursuing directed assembly of block copolymers for patterning 
are resolution enhancement and precise control over the shapes and dimensions of 
patterned features. 
 
Here we investigate the structure of the block copolymer film as a function of the 
interfacial energy between the blocks of the copolymer film and the regions of the 
lithographically-defined chemical pre-patterns.  Assembly is undertaken under 
conditions in which the density of features in the domain structure of the film is greater 
than that of the chemical pre-pattern.  For lamellae-forming systems, many bulk- and 
non-bulk-like morphologies assemble as a function of block-pattern interfacial energy 
and pattern geometry.  Under conditions in which domains are oriented 
perpendicular to the substrate and define grating structures, we elucidate the 
interfacial energy parameters for desired shapes and dimensions of the 
nanostructures. 
 
We also report a strategy to create square and rectangular arrays from films of 
traditional sphere-forming diblock copolymers with a high degree of perfection, size 
uniformity, and flexibility in pattern geometry. By carefully controlling the boundary 
conditions, 1) the (100) plane of the body-centered cubic (BCC) unit cell can be 
induced to present itself on the surface of the block copolymer film, 2) the BCC 
morphology can be directed to assemble on lithographically-defined chemically 
nanopatterned substrates, and 3) the pattern in the surface domain structure of the 
film can be effectively transferred using molecular transfer printing (MTP). 
 


