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Effect of End Groups from Main and Side Chains on Polymeric Electronic Device Properties

Modification of the end groups, which are from main and side chain of polymers, causes significant
changes in the properties of the polymer, through the change of the end groups is only a few percent of total
polymer. The effects of the modification of the end group on the compatibility with solvents, absorptivity to
substances, and compatibility with different macromolecules, etc. have been reported. While about the
modification of the end group from side chain, reactive functional groups have been introduced for the
improvement of the mechanical strength by cross-linking and the addition of new functionality, efc.
Currently, macromolecules have been applied to various electronic devices as materials that can replace
inorganic materials, and various studies have been conducted such as performance improvement and
characteristic changes due to differences in molecular chemical structure.

In this study, focusing on various electronic devices in which polymers are used, we have studied how
the functional groups of the end groups from main and side chain of polymers change the characteristics of
electronic devices.

Chapter 1 has summarized the background of each electronic device, in which polymers have been used,
and the purpose of this thesis.

Chapter 2 has demonstrated the effect of the end group of fluoropolymers on electrowetting (EW) device
performance. The two fluoropolymers with different end groups, amide and carboxyl group, were compared
by using a dielectric layer of EW devices. EW performance was improved by increasing amide group
amount in the fluoropolymer layer.

Chapter 3 has provided the effect of end group on thermal properties of semi-crystalline acrylate
polymers, poly-stearyl acrylate (PSA) for polymer positive temperature coefficient (PTC) thermistor. PSAs
were polymerized by reversible addition-fragmentation transfer (RAFT) polymerization, it has a long alkyl
(C12H25) end group, then the long alkyl end groups were removed and isobutyronitrile end groups were
introduced by conventional radical reaction using AIBN. The melting and crystallization temperature of
PSA with isobutyronitrile end was shifted to higher temperature by 3 degrees than PSA with long alkyl end
groups.

Chapter 4 has reported the design and synthesis of stretchable diketopyrrolopyrrole (DPP)-based
polymers for organic thin-film transistors. The synthesized DPP polymer has a few pyridyl groups on the
end of the side chain that can be crosslinked by metal-organic coordination with metal ions. The DPP
polymer was clearly provided transistor characteristics.

Finally, all the studies were summarized in chapter 5.
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