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The self-assembled nanostructures of block copolymers have been widely investigated because of their potentia
applications as templates for nanocomposites, optoeectronic devices, ultrahigh density nanodots or nanowire
arrays, memory and capacitor devices, sensors, etc. Despite the advantages of block copolymer self-assembly
such as paralel processing, molecular level resolution, and the capability to generate three dimensional structure,
the lack of long range order of the block copolymer nanostructure have prevented the application to practical
devices. Here, we review the strategy to combine top-down and bottom-up approaches as the method to
obtain a block copolymer nanostructure with long range ordering. * Graphoepitaxy’ and ‘ epitaxia self-assembly’

are demonstrated as the most successful strategies for well-ordered block copolymer nanostructures.
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Fig. 1. The various nanostructure of block copolymer.
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Fig. 2. PS-b-PFS block copolymer confined within grooves in a sil-
icasubstrate. SEM image of a section of one groove, showing 9 rows
of PFS spheres™.
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Fig. 3. (8 The row spacing d for each of the rows of domains. (b)
The PFS domain area fraction across a 232 nm wide groove™,

Fig. 4. SEM image of V shaped groove anisotropically etched in a
(100) silicon substrate™.
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Fig. 5. Schematic of the packing of spheres within aVV groove. (@)
cross section of fcc packing with the (111) close-packed planes paral-
lel to the groove surface; (b) top view of fcc packing; (c) cross-sec-
tion of bec packing with the (110) closest-packed plane parallel to
one groove surface (shown dark); (d) top view of bec packing™.
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Fig. 6. SEM images of PS-PFSfilmsin V grooves. (a) cross-section;
(b) sguare packing of spheres of sample (a) on the toP surface; (c)
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Fig. 7. (a) surface parallel and (b) surface perpendicular cylindrical
nanostructure controlled by lithographically patterned array of
0.2 um lines™.
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2.2. Epitaxial self-assembly
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Fig. 8. Alignment mechanism. Sequential phase AFM images,
1 umx1 um, of afilm prepared on a 95 nm deep grating pattern and
~280 nm wide channels and annedled () a 115°C for 2 h and then at
135°C for (o) 6 h, and (c) 10 h. (d) Phase AFM image showing the cyl-
inders following the curvature of an ~830 nm wide channel. Similar
sequence for ~600 nm wide channels and annedling times of (€) 9 h, (f)
14h, (g) 19h, (h) 24 h, and (i) 33h at 130°C. Height profiles may
exhibit some curvature near edges for incompletely filled channels™.
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Fig. 9. Schematic representation of the strategy used to create chemically nanopatterned surfaces and investigate the epitaxia assembly of block-

copolymer domains!¥,
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