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Charge transport is a physical process that dictates overall performance of the electronic
devices made by semiconducting polymers. Recently, weakly-ordered conjugated
polymers that are featured with a few n-stacking of chains have been applied in the
development of efficient field-effect transistors and solar cells. However, the
. microstructure of this class of conjugated polymers film and its contribution to the
macroscopic charge transport have not been cleared sufficiently. The aim of thesis is
to clarify the relationship between microstructure and charge transport in thin films of
the weakly-ordered conjugated polymers. This thesis consists of five chapters. In
chapter 1, background and motivation of this research, and experimental approaches for
the film characterization have been described. In chapter 2, the film microstructure
and hole mobility of a weakly-ordered conjugated polymer have been characterized by
UV-vis absorption spectra and space-charge-limited current measurement, respectively.
The increase in the fraction of aggregated chains led to an increase in hole mobility.
The positive correlation proves that aggregates are an important for charge transport in
the film of weakly-ordered conjugated polymers. In chapter 3, the aggregation of
conjugated polymers in a polymer/polymer blend film has been studied. UV-vis
absorption spectra and grazing-incidence wide-angle X-ray scattering (GIWAXS)
measurements showed that the fraction and the size of aggregates increase by blending
with other polymers. The matrix-assisted ordering has been explained in terms of
suppression of both undesired overlap and interpenetration of ordered conjugated
polymer chains. In chapter 4, electron fransport property of a weakly-ordered
conjugated polymer was investigated by conductive atomic force microscopy (C-AFM)
and GIWAXS measurements. The C-AFM characterization combined with GIWAXS
analysis suggested that not énly aggregate formation but also the planarity of monomer
units and closed stacking of polymer chains are necessary for efficient charge transport.
In chapter 5, the knowledge on the correlation between microstructure and charge

transport of a weakly-ordered conjugated polymer has been summarized.
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