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Long range ordered nanostructures formed by self-assembled block copolymer
(BCP) thin films, has been proved to be an excellent candidate for next
generation nanolithography over traditional photolithography.! In general,
thermal or solvent annealing is utilized to promote BCP self-assembly for
constructing ordered nanostructures.?= Nevertheless, due to the high intrinsic
viscosity of polymers, long annealing time is often required to fabricate well-
ordered nanostructures in BCP thin films.

In this work, we developed a facile and effective solvent annealing method to
fast assembly of poly(styrene-block-2-vinylpyridine) (PS-b-P2VP) thin films in
1-3minutes. The well-ordered BCP morphology was obtained by optimizing the
annealing process in a high surface-to-volume vessel, which can provides
delicate control of solvent vapor pressure corresponding to different swelling
ratio (SR). It was found that the type and density of defects were sensitive to
equilibrium SR and the optimal SR is limited to a narrow range, in which the
long range ordered nanostructure can be produced. When SR much higher than
the optimal range, disordered nanostructure appeared as the yerN largely
decreased. When SR slightly higher than the optimal range, the ordering of BCP
morphology was improved significantly, but at the cost of blooming of short-
range defects. However, when further reducing SR below optimal range, it may
not provide chain enough mobility to cross the energy barrier and enhance the
long-range order. We considered that such annealing strategy could be applied to
other solvent-based annealing system as well, and contribute to the high quality
and cost-effective manufacturing process.
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Figure 1: Pt nanowires on the nanopatterned silicon substrate: SEM images of
Pt nanowires fabricated from PSe2k-b-P2VP2sk films after annealing in THF
vapor for 180s at the optimal SR condition. The parallel cylinders aligned
exclusively along the trench walls. The period of topographically patterned Si
substrates is 833nm with mesa width 416.5 nm.



