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Abstract: Block copolymers self-assembly has been intensively studied because they offer a simple and low-cost
nanopatterning method which can be applicable in various fields. Polystyrene-b-poly(2-vinyl pyridine) (PS-b-P2VP) is
one of most commonly used block copolymer due to its advantages such as easy control of pattern morphology, large-
area orientation, and simple process for metal substitution. However, since it is composed of only organic polymers, it
has insufficient etching selectivity between two blocks required for pattern transfer. In this study, we show that with a
simple process, carborane compound can be selectively introduced into the P2VP domain of PS-5-P2VP which can sig-
nificantly improve the etching resistance of the P2VP block. This result can provide important clue to solve the common
problem of low etching selectivity in block copolymers composed of organic materials, and therefore it is expected that
the usefulness of block copolymers as various nanolithographic templates could be further expanded.
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Figure 1. (a) Chemical structures of PS-b-P2VP and CBDA; (b)
schematic illustration of O, RIE process of PS-b-P2VP film (i)-(ii)-

(iii) without CBDA treatment, and (iv)-(v)-(vi) with CBDA treat-
ment.
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Figure 2. SEM images of (a) PS-5-P2VP film without any treatment after O, RIE for (a-i) 60 s, (a-ii) 90 s; (b) CBDA reinforced PS-b-P2VP
film after O, RIE for (b-i) 0's, (b-ii) 60 s, (b-iii) 90's, (b-iv) 120 s, (b-v) 180 s, (b-vi) 300 s, (b-vii) 600 s; (c) PS-5-P2VP film with ethanol
treatment after O, RIE for (c-i) 0's, (c-ii) 60 s, (c-iii) 90's, (c-iv) 120, (c-v) 150 s. Scale bars are 200 nm.
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Figure 3. (a) Plot of P2VP line width of three different PS-5-P2VP films vs O, RIE time. Inset indicates pattern periodicity of three different
PS-b-P2VP films after O, RIE for 60 s; (b) plot of thickness of CBDA treated P2VP film and P2VP film without treatment vs O, RIE time;
(c) XPS data of CBDA treated PS-h-P2VP films after O, RIE for 60 s.
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Figure 4. SEM images of PS-5-P2VP film surface morphology after CBDA treatment at different CBDA concentration and immersion time
(a) 1 wt% of CBDA solution for 1 h; (b) 1 wt% of CBDA solution for 30 min; (c) 1 wt% of CBDA solution for 10 min; (d) 0.5 wt% of CBDA
solution for 1 h; (e) 0.5 wt% of CBDA solution for 30 min; (f) 0.5 wt% of CBDA solution for 10 min. All samples are etched with O, RIE

for 180 s. Scale bars are 200 nm.
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