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Abstract: The nanolithography through the self-assembly process of the block copolymer has been spotlighted as the
next generation lithography technology that can overcome the resolution limit of the conventional photolithography
method. However, due to the limitation of the phase separation force between two blocks, there is a physical limitation
of pattern resolution that can reach using the block copolymer. In this study, a simple process using selective swelling
and etching is proposed to double the density of block copolymer patterns. It is demonstrated that the block copolymer
with natural periodicity 38 nm, is able to produce line patterns with a period of 19 nm and a line width of 7 nm through
the proposed method. We believe that this study can expand the possibility of block copolymer nanolithography for use
in next generation lithography technology.
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Figure 1. Schematic illustration of density doubling process. Scale
bars in (iii), (vi) are 200 nm.
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Table 1. Solubility Parameters of Used Polymers and Solvents o|3 Figure 2(e)~(h)= 1 HES CF, 5%/0, 20&7} RIE #
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Figure 2. SEM images of (a~d), (i~1) after selective swelling in #-hexane for (a) 30 s; (b) 1 min; (¢) 5 min; (d) in #-dodecane for 90 min,
and in n-heptane for (i) 30 s; (j) 1 min; (k) 5 min; (1) 20 min. SEM images of (e)~(h) and (m)~(p) show PDMS micro phase after RIE of the
samples shown on the upper panels. Scale bars in main panels are 500 nm and in insets are 200 nm.
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Figure 3. PDMS cylinders and splitted cylinders solvent annealed
in (a) and (c) 3:1; (b) and (d) 5:1 of toluene and heptane mixture.
(e) Schematic description of two periodicities L;, L,. (f) variation of
Ly, L, at each annealing conditons. Scale bars are 200 nm.
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Figure 4. SEM images of density doubled PDMS cylinders after RIE with (a) CF, 5, O, 20's; (b) CF, 55, O, 50s; (c) CF, 55, O, 20s,
CF, 20s; (d) CF, 20s, O, 50s; (e) CF, 30s, O, 50s. Scale bars in main panels are 500 nm and in insets are 200 nm.
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