Sequential Infiltration Synthesis into Native –OH containing Block Copolymer
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Microphase separation of block copolymers into structures with characteristic length scales on the order of 10 nm is a promising alternative to conventional lithography. After aligning a block copolymer to a pre-patterned underlayer, one block of the copolymer must be removed, typically through an etch step. However, if the etch resistance between the two blocks are similar, it can be difficult to retain the phase separated pattern. Sequential Infiltration Synthesis (SIS) offers a route by which the etch resistance of one block may be increased by the infiltration of organometallic into one block. Extensive study of SIS has been done regarding PS-b-PMMA due to its ease of phase separation via thermal annealing, and because the PMMA block’s carbonyl moieties readily act as sites for SIS of Al using the precursors trimethyl-aluminum (TMA) and water. For the SIS of other metals (i.e. Ti, W, Zn), a pretreatment of one cycle of TMA/Water is needed for the PMMA domains to have the –OH groups for their growth. Here, a high χ-block copolymer (PS-b-PHOST) with a domain that has native –OH groups is used in SIS to form perpendicular and parallel morphologies.
