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Direct Assembly of Polymers From the Nanoscopic to Microscopic

Directing the spatial assembly of polymersin thin films mandates controlling the interfacial
energies of the components with the underlying substrate or requires the use of external fields to
overcome the interfacial interactions. Electric fields have proven to be a very effective means of
achieving thisend in thin films. Low voltages across a thin film produces high field strengths.
Under afield applied normal to the film surface both lamellar and cylindrical microdomains can
easily be oriented normal to the surface producing ordered arrays of nanostructures with latera
densitiesin excess of 10"/cm?.  Subsequently, standard lithographic processes can be used to
produce arrays of nanopores that can be used either as a scaffold in which to grow nanoscopic
structures or as atemplate for transferring the pattern into the substrate. With thin homopolymer
films between two el ectrodes with an air gap, the gradient in the density across the polymer-air
interface produces a gradient in the field strength. This translates into an electrostatic pressure
which, acting against a Laplace pressure, generates ordered, periodic structure on the micron
length scale. In the case of abilayer, the surface energy is replaced with a much lower interfacial
energy and decreases the size scale by at |least afactor of five.
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