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Development of Semiconducting Thermoplastic Elastomers Using Soft

Polythiophene-based Materials

2.F1 555 4 (IR R BFSEA)

K 4

HUE ik

H—~ ERE
HIGASHIHARA, TOMOYA

() PR BT F7 KR

IR R K BB A M b BE o 2 5 AWFSERE Graduate School of Organic Materials Science, Yamagata
University,

S KR E T

R B AT NE I Department of Organic Materials Science

i
e iz

Associate Professor

FAFgeE (FB 3ERER)

K ga

FTEE B4 - A - B

(1% /r‘f» )
B i

(FERRFEF)
Chen, Wen-Chang

(){‘ uR nf.a)
National Taiwan University, Department of Chemical Engineering,
Professor

(L 4)

R

[€37F ) A
Miyane, Satoshi

WIE RS - REFBRAREE O AT ATRER - -aiiiReg 14

(5’\ u}\/:& L)

Yamagata University, Graduate School of Organic Materials Science,
Doctoral 1st grade student




4.3 08k (300 BELLN)

The trisiloxane-based thiophene monomers could be successfully polymerized by Kumada
Catalyst-Transfer Polymerization (KCTP), affording well-defined
poly(1,1,1,3,3,5,5-heptametyl-5-(6°-(thien-3"’-yl)hexyDtrisiloxane-2”,5”-diyl) (P3SiHT) with low
dispersity. By the sequential monomer addition technique, we are successful in synthesizing novel
all-conjugated  hard-soft-hard ABA triblock copolymer, where A and B were
poly(3-hexylthiophene) (P3HT) and P3SiHT, respectively. In the ABA triblock copolymer thin
film, a hierarchical morphology was clearly formed in which P3HT crystalline domains align in
the “edge-on” orientation within the excluded area from P3SiHT domains by phase separation, as
supported by differential scanning calorimetry (DSC), UV-vis spectroscopy, and grazing incident
X-ray diffraction (GIXD). These phase-separated P3HT crystalline domains can be physical
linkers in the semiconducting thermoplastic elastomers. From the stress-strain curve of ABA
triblock copolymer (M, = 29,000, & = 1.73, P3HT/P3SiHT = 22/78 by wt.) measured by TMA, the
elastic modulus was found to be 3.35 MPa at a 5% strain, which was much lower than that of
P3HT (271 MPa). The strain at break exceeded 100% for the ABA triblock copolymer, whereas
P3HT showed only less than 20%. Therefore, it is obvious that the insertion of the P3SiHT block
segment provides the elasticity in the n-conjugated polymer films. Finally, the thin-film transistor
(TFT) mobility of the ABA triblock copolymer was evaluated by bottom-gate top-contact devices.
From the transfer curve, the TFT hole mobility was determined to be 2.32x10? ¢cm?V-'s”!, which
was comparable to or even higher than that of the pristine P3HT film. The phase separation
between P3HT and P3SiHT domains may assist to cancel the trade-off relationship between the
hole mobility and elasticity.
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