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Abstract: To control the self-assembly kinetics and morphology of high-y block copolymers (BCPs) is important in order
to apply BCPs self-assembly to next-generation nanofabrication. We employed hydroxyl-terminated polystyrene (PS-OH)
homopolymer brushes with various molecular weights (MWs) for surface modification of Si guiding template to control
the morphological transition of cylinder forming poly(styrene-b-dimethylsiloxane) (PS-b-PDMS) BCP. When PS brush
with similar MW to PS-b-PDMS was used, highly ordered nanostructures were easily obtained. Furthermore, we con-
trolled the self-assembled BCP morphology by manipulating the thickness of the PS-OH brush, and we successfully
obtained well-aligned sub-20 nm line pattern in a short annealing time (~15 min) by means of binary solvent vapor
annealing at optimum PS-OH brush condition. These results are expected to provide a new guideline for next-generation
lithography technology based on high-y BCPs.
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Figure 1. Schematic of experimental set-up for solvothermal annealing and concept of morphology transition of PS-5-PDMS BCP with a
high-y, which depends on weight percent of PS-OH brush homopolymer.
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Figure 2. Time-evolution of self-assembled SD36 BCP when S38
with 1.0 wt% brush is used. (a) SEM images of self-assembled
SD36 BCP; (b) graph for distribution of line-width of SD36 at
15 min.
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Figure 3. Morphologies of self-assembled SD36 BCP at different
MWs of PS-OH brush. (a) Without brush treatment; (b) 1 kg/mol
(S1); (c) 38 kg/mol (S38); (d) 130 kg/mol (S130). The annealing
time and weight percentage (wt%) of PS-OH were fixed at 30 min
and 2%, respectively.
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Figure 4. Self-assembled morphologies of SD36 at varied weight
percentages of S38. (a) SEM images of self-assembled SD36 BCP
morphologies; (b) graph for area ratio of line pattern vs. wt% of
S38. The annealing time was fixed at 15 min.
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