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Synthesis and Physical Properties of Random Terpolymer Incorporating Diketopyrrolopyrrole
having Urethane as Side Chains toward Stretchable Transistor ('SANKEN, Osaka Univ.,
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Intrinsic stretchable semiconducting polymers have attracted considerable interest for
potential application for deformable and elastic electronic devices. Toward the realization of
stretchable polymers, several approaches have been reported; for instance, one approach is to
construct random copolymer, which can reduce the rigidity of the film by narrowing the
crystalline regions. Another approach is the introduction of specific functional group to utilize
electrostatic interactions in the side chains, which provide the reversible film before/after
stretching. In this research, we sought to construct novel stretchable polymers by introducing
random copolymer backbone and functional side chains for forming hydrogen bonding. Based
on the molecular design, we synthesized three random terpolymers composed of two donor
units and electron-accepting diketopyrrolopyrrole possessing urethane side chains. We
fabricated bottom-gate bottom-contact transistors from these polymers and obtained hole
mobility of 1.4x10” cm*V's™ and current on/off ratio of 10°.

Keywords: Stretchable electronics;, Organic semiconductor;, Random terpolymer,; Urethane
side chain, Charge-transport characteristics
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