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m-Conjugated polymer has attracted great attention due to their promising applications in organic el
ectronics, including light-emitting diodes, organic photovoltaic cells and organic thin film transistors.
These devices can be fabricated by low-cost solution processing. Due to their lightweight and flexibl
¢ features, they are applicable for wearable electronics applications, such as physiological monitoring
and electronic skin. For advanced wearable electronic applications, the stretchable feature of devices i
s even required. However, semiconducting polymers themselves generally show less stretchability due

to their high crystallinity caused by rigid backbones and strong m-m interaction. Therefore, in this stu
dy, I have proposed the molecular design of 7-conjugated polymer for improving the mechanical pro
perty of elasticity.

In Chapter 1, the background of semiconducting polymers and previous researches on stretchable
electronics and semiconducting polymers is introduced.

In Chapter 2, the synthesis and characterization are described of a polythiophene derivative with a
trisiloxane group in the side chains (P3SiHT) and its AB- and ABA-type block copolymer where
A and B are P3HT and P3SiHT, respectively. Interestingly, P3SiHT showed fluidity even at room t
emperature despite of the presence of rigid m-conjugated main chains. These block copolymers show
ed lower tensile modulus and longer elongation at break than the P3HT homopolymer, while mainta

ining comparable semiconducting property of P3HT.

In Chapter 3, the synthesis and characterization of polythiophene derivative are described with a b
ranched-shape trisiloxane group in the side chains (P3BSiHT) and its block copolymers with P3HT
segment. They formed better-defined micro phase-separated structure than P3HT-5-P3SiHT in chapter

2, probably caused by weaker intermolecular interaction of P3BSiHT than P3SiHT.

In Chapter 4, the synthesis and characterization of polythiophene derivatives-with oligoisobutylene
side chains are described. The synthesis of polythiophene derivatives with diisobutylene (P3IB2T) an
d triisobutylene (P3IB3T) was successful. The crystallinity of P3IB2T and P3IB3T is lower than refe
rence poly(3-alkylthiophene)s which have the same number of carbon atoms on side chains. Besides,

P3IB3T shows lower crystallinity than P3IB2T by the effect of increasing number of branched chai
ns on sidechains.

In Chapter 5, the cross-kinked P3IB3T is described for creating the simple and versatile method t
0 develop general m-conjugated polymers with elasticity. The cross-linked P3IB3T films showed low
er tensile modulus and higher elongation at break than P3HT and the block copolymers composed o
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f P3HT and P3SiHT segments in chapter 2.
In Chapter 6, the studies presented in this thesis and the future prospective are summarized.
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