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The ordering of block copolymers in thin films is reviewed, starting from the fundamental
principles and extending to recent promising developments as templates for nanolithog-
raphy which may find important applications in the semiconductor industry. Ordering in
supported thin films of symmetric and asymmetric AB diblock and ABA triblock copoly-
mers is discussed, along with that of more complex materials such as ABC triblocks and
liquid crystalline block copolymers. Techniques to prepare thin films, and to characterise

gtlgg:vkucrgf).olymers ordering within them, are summarized. Several methods to align block copolymer nanos-
Thin films tructures, important in several applications are outlined. Anumber of potential applications
Nanostructures in nanolithography, production of porous materials, templating, and patterning of organic
Nanotechnology and inorganic materials are then presented. The influence of crystallization on the mor-
phology of a block copolymer film is briefly discussed, as are structures in grafted block

copolymer films.
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1. Introduction

This review is focussed on the ordering of block copoly-
mers in thin films, prepared by spin coating or dip coating
methods. In such films, self-assembly of lamellar, cylin-
drical or spherical domain structures has been extensively
investigated for diblock copolymers. These phases also exist
in the bulk melt of diblock copolymers [1], although sur-
faces have a profound effect on ordering, as highlighted
herein. The bicontinuous cubic gyroid structure also found
in the diblock phase diagram cannot exist in two dimen-
sions. In films of ABC triblocks, other distinct morphologies
can exist in two dimensions and what studies there are to
date on this are also reviewed.

Potential applications of block copolymer films are
now emerging in areas such as high density data storage,

nanolithography and others and approaches to achiev-
ing technologically useful processing methods with such
objectives are discussed in detail.

Ordering in block copolymer thin films has been
the subject of a number of previous dedicated reviews
[2-6], as well as discussion in a text on block copoly-
mers [1]. Several reviews among these, and others, are
focussed on nanopatterning applications [3-5,7-14]. A
review on thin films of complexed block copolymers (a
topic not considered here) is also available [15]. This
is focussed on supramolecular block copolymer (e.g.
hydrogen bonded) systems as well as complexes with
nanoparticles. A number of reviews have touched on
aspects of the theory of ordering in block copolymer films
[16,17]. This review covers both experimental and theoret-
ical aspects.
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