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Directed self-assembly (DSA) technology is one of the promising candidates
for next generation lithography'>. DSA lithography has a potential to fabricate
sub-10 nm half pitch patterns combined with conventional lithography or new
generation lithography technologies. In order to realize sub-10 nm half pitch
patterning using the DSA lithography, a combination of DSA materials with high
 (chi) parameter and suitable surface modification processes on substrate such as
chemical or physical guide patterns is required®. In addition, in order to transfer
the sub-10 nm half pitch patterns to the substrate successfully, pattern transfer
properties should closely be investigated.

In this work, we report a novel sub-10 nm half pitch pattern transfer process
using DSA lithography. As one of the promising DSA materials with high etching
selectivity we applied Si containing DSA materials to realize sub-10 nm half pitch
patterning. Figure 1 shows a scanning electron microscope (SEM) image of 7 nm
half pitch patterns using a poly(methyl methacrylate-block-polyhedral oligomeric
silsesquioxane methacrylate) (PMMA-b-PMAPOSS) material with horizontal
cylinder structure. We verify effects of DSA materials, guide patterns and surface
modification processes on pattern transfer properties for practical sub-10 nm half
pitch patterning.
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Figure 1: SEM image of half pitch 7 nm lines and spaces patterns using PMMA -
b-PMAPOSS with horizontal cylinder structure.



