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Orthogonal Self-Assembly of Block Copolymer Thin Films on
Minimal Topographic Patterns JAEWON CHOI, YINYONG LI, University
of Massachusetts, Amherst, FENG LIU, Lawrence Berkeley National Laboratory,
KENNETH CARTER, THOMAS RUSSELL, University of Massachusetts, Amherst
— We have studied the orthogonal self-assembly behavior of cylinder-forming block
copolymers (BCPs) on minimal topographic patterns. When BCP film thickness
was comparable to the natural period of BCP (L0), it was found that cylindrical
microdomains oriented parallel to the film surface were randomly oriented on the
minimal topographic pattern with the confinement depth of 0.71L0. With increas-
ing the film thickness, these microdomains became more aligned orthogonal to the
direction of the underlying minimal topographic pattern, eventually generating or-
thogonally aligned line patterns at the film thickness of 1.70L0. We also found that
the confinement depth of the minimal topographic pattern was an important fac-
tor to induce orthogonal self-assembly of BCP thin films. The lateral ordering of
orthogonally aligned line patterns were characterized using grazing incidence small
angle X-ray scattering (GISAXS), where an orientation parameter was found to be
0.997.
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