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Direcied Self-Assembly of Block Copolymers:
A Plaiform for Nanomanufaciuring

The use of block copolymers in the lithographic
process is an attractive strategy to augment and
enhance the capabilities of current tools in
nanomanufacturing. We employ electron beam
and 193-nm immersion lithography to fabricate
chemically patterned surfaces. Block copolymer
films are deposited on the surfaces and an-
nealed. By judicious choice of the chemistry and
geometry of the patterned regions, the domain
structure of block copolymer film may be directed
to assembly into desirable architectures for applications such as bit-patterned media
or integrated circuits. Challenges that remain in materials and process development
include delineation of the degree of perfection that can be obtained, and fabrication
of sub-10-nm features in manufacturing-relevant processes. Here we report the rela-
tionships between attributes of the chemical pattern and process parameters on the
degree of perfection of the assembled block copolymer films, two approaches to
processing films on chemical patterns to enable assembly of high resolution copoly-
mers with differing block surface energies, and design principles for the synthesis of
new block copolymers for directed self-assembly with sub-10-nm features. Quantita-
tive three-dimensional characterization of nanostructures derived from directed
self-assembly (DSA) also remains a key roadblock to widespread implementation of
DSA in nanomanufacturing. The last part of the presentation will address our re-
search in this area using key resources at Argonne National Laboratory.
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