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Polymerization Technology of Block Copolymers for
Next Generation Lithographic Application
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Directed self-assembly (DSA) is an essential technology for next generation
lithography to achieve the micro patterning with low cost. Half pitch pattern
formation less than 10 nm is getting possible to combine DSA with conventional
lithography technology. In DSA process, the pattern is formed using the feature
which block copolymers (BCPs) form regular self-assembled structure, so-called
microphase-separated structure. The micro pattern formation using BCPs can
form microphase-separated structure of less than 10 nm half pitch. The phase-
separated domains obtained by BCP self-assembly correspond to the size of the
polymer (molecular weight), which can be controlled during the synthesis of the
constituent blocks. In DSA process, the technology which controls the polymer
size more precisely and mass-produces BCPs is requested. We succeeded in
controlling the polymer size precisely and mass production of BCPs using the
living anionic polymerizing technology.
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Figure 2 Microphase-separation of BCP
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Figure 3 DSA : The micro pattern formation technology using microphase-separation of BCP
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1) Elementary process
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2) Precise molecular weight control
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3) The various polymers made with anionic polymerization

Figure 4 Living anionic polymerization
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Figure 5 Living anionic polymerization equipment for mass
production
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