#FR1—-3-—-1

mXANAREE (Fns0)

PRGBOFEEAY: KRB L% SRR

A 25 L
E 4 BE ER ?*

X #E H
R E 0 F O — IRIEESS K ONZIREUE OB X 5 & i 3o b oo B 3%

B

T

N

FVMTEERI LIV TAT A AT AR LR VT NKBEEMNER S T3, & 5ITIHFE,
LD L S etk 2 ESNIZA MLy F X TN LY fn=y A~DOREREHIN TS, =
DREBDI=H, @WERBEEETHEIORRERNETH LM, BTHotRES T, (L2EML
FRRATZBRES 2 2 & TRIFER 2 G 2 R oA B 2 Bl T X 2REEE T 5,

AL ST, n3b @50 T O E R & BRI 2 T NE T B 8T e 0 FRREHES 0% % B
& D, Bz, BRTO—KIEE (AT 4770y 7 O/ - RHEE) | EEEL 740
UV, BILUERH - SR EOHBIBRICER Lz, BB, ndbBEa T+ L ik
DARZHMRLIERT 5720, MEERE - 6. BT 31 A B, BLUEDME B - sk -
BRE - BT 40 U—%) THliEREAIIT R - 1o, A EEOIEECAED OISR S, DITFoE
ST R L,

B S i AEOERR IOEMWNCOBmZ I L, ABgeOhiESIT 43 Lis,

H BT, dilithium tetra(fers-butyl)zincate (‘BusZnLiz) % Fi\ V7= Negishi catalyst-transfer polycondensation
(NCTP)DYLAMEILR Z HRY & L, NCTPIZ X % #5380 BifE 22 poly(2,5-dihexyloxyphenylene-1,4-diyl) (PPP)
DEREIT o7, HOHIIZPPPITE / v —ICkH DN IR RIZ L > T, £OMERS T EOM)
#2,1002° 522,000, 3 FREIBEMIM)E1.09~123/NEBEHLRPE, BEBICAKRTETHD -
LB BN oTz, S DIINCTP T TR D EHEHRME COSIER K IG % FIE L, SO
PPPEH & poly(3-hexylthiophene) (P3HT)EH & 05725 7 1 v 7 B A{KPPP-b-P3HT DA FRIC b % Th L
&

BT —IRAEE O BIRE2 5T 77 m-alkoxy-substituted fluoro-aryl S4B+ H+ AR F47 =5
HEEZEHRL, ThALRRHATHEEEFEEL 7+ 00— 0ERA D= X ABMA LT, =~ 0KR
RENT AR PERIET v RHFERCBRENETAFAEBIZ LD K& BT 52 L 23#EY
HEFHE A DA LT oz, BT AFAEEROR Y - — BT, BULEE%IC L 0 B e
OREBEAMEESMEE SN S, HBAOICE VT L3/ Tl g A ~=2—— & L TAR A - T4
AEABEDORREZME L, B0HEICL > TEHOERE, 2F 0 h Uhi TR EOSE B X
NTVWLZEERALNT L,

PR, RRICHE > TERBEIE OM ESFHIE S5 M 8 EEm S T 0B%ES L O Fis
R OBE LT o7, SIHFEEIC K E R UhiiE%E A+ 5 7 L % & 7 L723-hexylthiophene oligomer
(O3HD)FE#ZE FF— 77 v 77 —BIEEEE S FEHEICOEAT S Z & T, b OB T2
M ESEDZ LTSI L, EEMRICLIEMBBEDH EbER L, 7 L3I AAR03HTEKE
EHT DEGEHEIRT, 2 E T B oMt 7 A v FOBEAL & U ik Bk o 704




FRREHRHCH e it 2 5T 5 b D Ch B,

BHETIL, RIS TORECH IR Y 3R L OSBRI S 5 w0 E A (e & Rig 7
PERMFEOWY A BR L L, B2, vAF 27— CORBEL T + v O—HlillE EBS 50
TN OPHECEN T R RS S T O TR FEORE, BT, BIUEEENED 2
SALERET oV, FF—(D)» 727 ¥ 7% ~(ARREEEES F BT, —EEOAL= v k&2
BEOD2=y M ZRREES S, TEBEO T VX AMERRIET S & 8/ MESCOBAIE Ly g
EMEETHR LR o7 n S RS A D LRTRECH A L L H R L, BEhE ST
REGEIL, MR i EAEE BERV an? VIS TRE OB WVEBEIE 2R L, ho%E ol
RETH -T2 100% MR BT 2@V R L | 480 IR USRSk 5 i85 2 s » 288 Uk,
BIRIRNZ L0, M B UIEER FAAL D7 oS HE T THIE L A T LT
ERHLMCRY BOEEEIZAEER L THhE b0 e EL BRD, TAFIT RS, o
DDz bMWD G FRENEL R4 20 THEEISERTETH V pR O L7 & Prfil o s ki 57
THEORBEEERESMLEEE LN TEAZ LEBTFLE,

EARE S T AR LI L OV YRS LT,

ARG, ndb R m o) F OB & BRAORE & IS0 2 B sy TR EHES O R B b
L. BEESFIEOREN LFRAMBERE - A, BEEET7 1 2OMER, BOMEEE TRk
ROICATVO. B TR AR 0 & Wtk O BEARER I K ORISR R & A R D b L—
R 7 R D 1= 3 D 2B S 1T~ T,

Lhk, ARSI EE R L,




#H1—3—2

mXNARE (3E30)

TRLBOFEREANT:  REFPEE LR RE
AL 27 WK

K 4 %ﬁ@ﬁ@

o X & H

Development of stretchable semiconductors by controlling the prim structure and chain conformati

on of m-conjugated polymers

Stretchable semiconducting polymers enable applications in next-generation
wearable/implantable healthcare devices due to their seamless integration. However, there has
been a limitation in achieving stretchable semiconducting polymers with high mobility and
mechanical reversibility against repeated mechanical stress.

Here, this doctoral thesis cuts insights into the relationships between the functional
properties of m-conjugated polymers and their potential characteristics, such as the primary
structure, chain conformation, and the sequence of building blocks, to address the above
limitation.

Chapter 1 has summarized the background of conjugated polymers for stretchable
electronics and purpose of this thesis.

Chapter 2 has reported the controlled synthesis of well-defined poly(p-phenylene) by the
Negishi  catalyst-transfer  polycondensation using zincate complex, dilithium
tetra(rers-butyl)zincate (‘BusZnliy).

Chapter 3 has provided insights into the significant temperature-dependent morphological
transitions of novel well-defined polythiophene derivatives with m-alkoxy-substituted
fluoro-aryl side units.

Chapter 4 has demonstrated the molecular design of stretchable semiconducting polymers
with substantial strain-induced mobility enhancement. It is achieved by a small fraction of
flexible conjugated oligomer spacers (O3HTs) incorporation into the rigid polymer backbone.
These O3HT units successfully reduced the modulus and improved the stretchability of the
resulting diketopyrrolopyrrole (DPP)-based polymers. Notably, the developed polymer shows
the highest strain-induced mobility enhancement ratio among reported semiconducting
polymer systems under applying the strains, to the best of my knowledge.

Chapter 5 has reported a simple and universal strategy to realize intrinsically stretchable
semiconducting polymers with controlled multi-scale ordering. Incorporating two types of
randomly distributed co-monomer units by terpolymerization reduces overall crystallinity and
longer-range orders while maintaining short-range ordered aggregates. The detailed
characterization experiments have shown that the terpolymers maintained short-range
aggregations with reduced overall crystallinity and average crystalline domain sizes.
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Furthermore, a series of intrinsically stretchable semiconductors, including several p- and
n-type structures, are demonstrated based on the proposed molecular design concept.
Finally, all the stadies are summarized in chapter 6. (303words)
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