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different current densities (Reprinted with permission from Ref.[89]; Copyright (2015) John Wiley & Sons, Inc.)
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Fig. 10 (a — c) Digital pictures of PEDOT:PSS hydrogels with different geometric shapes; (d) Schematic illustration and
SEM image of a solid fiber supercapacitor constructed by twisting two identical PEDOT:PSS porous fibers with gel
electrolyte; (¢) Comparison of the volumetric capacitance of PEDOT:PSS fiber supercapacitor with those of previously
reported counterparts; SWNT = single-wall carbon nanotube, CNT = carbon nanotube, N-rGO = nitrogen doped reduced

graphene

oxide; CMC =

sodium carboxymethyl cellulose and CF =

carbon fiber; (f) Long-term test of the fiber

supercapacitor by repeated charging/discharging at a current density of 11 A/em? for 10000 cycles; (g) Flexibility test of the
fiber supercapacitor at various radii of curvature. (Reprinted with permission from Ref.[92]; Copyright (2017) John Wiley
& Sons, Inc.)
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Fig. 11 Molecular structures of representative blue light-emitting polymers
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Fig. 12 Molecular structures of representative green and red light-emitting polymers
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Fig. 13 Molecular structures of representative white light-emitting polymers
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Fig. 15
photographs of monochrome and full-colour PLED displays

Illustration of the display structure (a, b) and

(c — f) (Reprinted with permission from Ref.[122];
Copyright (2013) Springer Nature)

A %t (light-emitting electrochemical cell, LEC).
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Fig. 17 Molecular structures of representative electron-donating polymers in fullerene organic solar cells
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Fig. 18 Molecular structures of representative electron-donating small molecules in fullerene organic solar cells
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Fig. 20 Molecular structures of representative small molecule acceptors
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Fig. 21 Molecular structures of representative electron-donating polymers in non-fullerene organic solar cells
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Fig. 23 Molecular structures of representative interfacial modification layer materials in organic solar cells
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Fig. 24 Molecular structures of representative polymers in organic photodetectors

(DAP)¥. TG R A WIDPP1 ~ DPP4, J:TDAPH
TCHIZE AT AE400 ~ 1100 nmif K78 P9 3145 0
FIE RN, 7E800 nmAb3k1F2.3 x 10! Jones 4R
WZE. iAok, B T-mEmy I M (TT) oo a1
2F/NGY T A AAMI M2, 3X 280 /N 43 - W i mf
PUAZI1100 nm, [FI7E 7] WIEIX 500 ~ 700 nm
B AR e B, i — b de Ak, s
LT BRI ZRIEF10" ~ 10202835 W) gs 1o,
i AR P ik R JE BEP3HT:PC, BM (100:1)
VERIEYER T SEBL T i 87 2 5 4 55 (FWHM)
/NT30 nm, HME T RE(EQE)IA #]53500% ) A2
v L% G AU AL AR

Bk T VT 48 R SR S R A R KR 2
Ab, B AR TR AT DARRARSS A Fi, 42

PRI e, A B A S S i A B BN 7 2,
P3HTAE Ay v s B2, 4% Je o) s o 2 H 9 e A1
23K . I & B AN RE T Z G R
WIS, BFFE L R W 54 EDPIH T IS4y i 1B
P2 B, AR i 102 Jones.
E— i A% B 7 N S PEDOT:PSSTE N
TR, A LT 2845 P AR % B G FRERIIRS LG
HLIR A 2 NME 1 P, =T PMDPP3T:PC¢;BM
IEEZ -0 2VIRE A LA3RE3.0 nA/cm?
(RIARAREE B IR, AR ZE AT IA 210" Jones. I
SN I 5] N AT A8 K (1 PEN-OXAE Ay L fif 412 HY
B, BERERT RME R IR, SO
A IS F]10" Jones. 7K 4 12 % 4R E T LAP3HT/
PC, BM i 14 2 (1)1 FLAR I 85 v B B4 Bh ol



ﬁj\

g

1012

?

i 2019 4¢

Ay,
¥

LS, £ 24PC, BME & HoN1%K) G H
PRI #5115 2 B KEQEN16700%. 8 Bt 6 i
U2 EQEJGIE B G M 1A VR = i
A BT R oy AT 7T R AR B B P A B I AR 32
PR TR AR E I PC, BMA, B AN[H
PC, BM#5 4 Z2 W] LA S I 416 3 A 140 B 1) 34 5 2
JRBEZE I $ i o' F R4 11 25 RS 2 VN
I ANEFRIE T H T PIHTAIPC o BMIF) ' B BRI 2%
P I FABFAR B G AR IR, #5441 wt%PCq BM
1) 9 FLER I 28 75 625 nm 6 R R I HI37500% 1)
EQE[ZZI].
24 BHEBEESHT

YERNB VLT a8 F E A By, Al
UV i AE (organic field effect transistors, OFETS)
T 2 1 3.7 R 1 B Jk S 40380 R B T 9 A 1 Y
FHE2220 3 0y AR B T AR ) S 1 R A VTR
I RITERE,  DACOAE T E I35 3808, i A 52 2]
TEARFA T A B2 REABE L. H 19864F
AL RN b AR A R B AR, gl R T
TEEMN =T 2 EMAWS ), TR EER S
ST SREMERT G L, ERESES T
AN PR SRR 4 T2 AR AL b, SER
7 VL R R . IR E o E 19964E 4
MFHOFETsHU B 72220, H IAE = 731 3808
A PR A R R S48 D7 THT AT 7 2038 38 [ B4 o 7K
. R A R B I S A AR I
ROZTITHEIE 1.0 cm¥/Vis, WEEIGEBEN
13.1 em*/V/sP), gy 0L % % I8 2] 4.97
em?/V/s120,  SPAT AL R OURK 1 A4 R R T RS
FONTT1 em?/Vis, TFI7GLFEFE N8.90 cm?/V/s,
O e B R AR RE. AT E T
RN R AR IR R R R ) SR 4R 25 45 F 1A 43
2077 TH] S 25 AN VP IR 3 LA 12 S0 AT 7 o A
REHEHE.
241 EWNES TR AR MR

YERNOFETsI BB 7, o T Tk
MR T 458 7 FEERTT L g
T [B) A AR P 5 0 T 2 5 i A T A B 1
e, RSB SR TERE. IR, AR R
L L0 2 an it i it i — i (DPP). A T
(IID). %5 [t W % (NDI). 2K 3 Wi — il
(BDOPV)SE T K I N T i1 70130 808 de A

R KRKFE THEMAR, WA T EFHE0R
TR (#25). A5 MID. DPP. BDOPV,
NDI/AE — I 3V i (PDI) S HoAth 35 4 2 4k e i 4
ok, ST ERIE R 3 RS AR AR ) EE A
L R IEAT IR,
24.1.1 SEEHEUDKEST

A NI R b R R 2 R SR
Wy B, (ELR A SR MRy VA AR 22 I T I o e 22
(IR, A T AR F A 2 T Bk g et
@R, AT — RYIETREG &S T35
RO RE, BB Ay R 3- AR Wy (P3HT) 2,
{HZP3HTH A AR BRI B 8 (Z14.8 eV), 1E
TRPRGZRARBOKNBS, HfaetE,
FEER PR T HSEPRN . BT e i, R IR A2
F201 14515 UK 57 e v X — w L T3 A Je kb o 1
LT S5 T 380N S U, BT R SRR %2
755> FIIDDTE A K HOMORES, H AR
LSRR E N, HA T RIAH)0.79 cm?/ Vs,
FH AR ik 60% 1) = S Fa e Kike N H . bl
Joi, 36 MR AR I A 2 T VEAB A e R A
1N T2 B (38U 1) B A R LUMORBE
%, KRIET &S FPFIRT, HZ/HMETIERE
43 IS F]1.05510.72 cm?/V/s. &R F KI5 AN FHA
2 SR E SR A AL, TR AL
B s AR 25 A HE S . B B N
FIRF BT oRmE, AT E IR el K m T
RS T SRR IR R AR X ORH L UK A% i
20174F, K fi 5 ORI FH 9805 1810 S 1 IR
T SREE R T R alin- R AR R s 7
TR ERFNZ AR B il S NRJR -, KRR
AL T BA Y IILUMORE 2%, 4> T N F---HA
F--- SR AH ELAE A 25 RN 52 4 i) (L4 £ X
290.01°, HE5R T o1 HBE 5 RSP v At
THT R J& 1 & 4 F POF-C3 o 13T 7% K s ik
4.97 cm?*/V/s.
2412 Mg IFag —EH(DPP)ZE T

DPPEMPELE R WAL 4] Winnewisser
SEBE UOK WEWY DPPIE 1 43 F-BBTDPP1 . A £
OFETs%I%, %o RIS EamtE i, =
JORI L AL A% 243 5 N0.11410.05 cm?/V/s. BT
DPPZ5 M) R AP M. smEk e T LRItk
SRR A EATANE, A Z EPEREIDPPR
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IID-based polymers

R
O N_ X s
avRase
' X NTo
: B R F
: R R = 2-octyldodecyl
IIDDT: X=H R = 2-decyltetradecyl
PFI2T: X=F P6F-C3

...............................................................................

R = 2-decyltetradecyl

PDVT-10 PBDT-TT

R\No
F F
/\
\/\\
N Yass
\
O R F F

R = 2-decyltetradecyl

PDPP-4FTVT PDBD-Se

R = 2-octyldodecyl

R = 2-octyldodecyl

i !' BDPPV-based polymers

0s.0 N Xl/
X2 BDPPV: X, =X,=H

FBDPPV-1: X;=F,X,=H}|

R = 2-octyldodecyl FBDPPV-2: X, = H, X, = F

Other new type polymers

S\
| ,N \ / |
'/ \
R=2- octyldodecyl
Meso-DPPBT o N
eso- g ]I{ =2- hexadecyl
PDTZTI H
S S
| 27—\ [[*»
0" N0
X ' R
O R R=2- octyldodecyl
i PBTIn

R = 2-decyltetradecyl
PNVT-10

Fig. 25 Molecular structures of representative semiconducting polymers

I3 TR R 3 B T 3 R8I 9
20124, X 2= Y T 5t 55 232 5E T DPP 45 A4 A1 g
Wy- Cf-WEW (TVT)EE 1, I8 A B e 2 i
RIE T @n THEPDVT-10, HE/GEBEEIL
8.2 cm?/V/s. OngZ5 3 i oo itk B & 26, 1531
T BAEBES 8110 kDa)K & 4> FPDBT-TT,
AL R IER F 51810.5 cm?/ V.

DL b 4y R U 4 R AT
StilleB{Suzuki®Z X AHPAR FE M &, XLEE KTk
DG BIEY), NS AEEEH. N T AR
R, 20159, BKREfESETE GBI B E TS
(15 & 77156 DPPZ 5 73 1 PDPP-4FTVT. 1£
TVTEE #4515 AU 0T DLUkE G HARAL 2
C—HIFA R B, 3R] LAHE =y ey 437 pii (1) 75 JE 4L

SEPE. JEAh,  ZANGRUE T 5] N BE R PR AR
HOMOFILUMORE S, 535 = 70 1 B fe e v, )
/Eﬁi775?z§AﬁiE‘Jﬁﬁ?PDPP-4FTVTE’\]"?E7’9
59.9 kDa, £ RIHXARAEHAT N,
EMFE N340 cmV/s, HTFTHEN5.86 cmz/V/s.
BT HEEWHIRA T, S e &)
ﬁEﬂJAﬁiTﬁﬁtmEﬂF@iE@ffﬁﬁEﬁ%iﬂ%%
F) WU P 75 43 T-PDBD-Se. % =731 H I - ik
Nt - 2R - i -t e S L i — il (DBD) 45 14
Ly T LR R, KRR ER LRI &
158.90 cm?/V/sIF) 22 UL R AT 71 cm?/ V/sHIH
FITFEE.

o T SRR G RO A7 3R A5 1
INCER RV Bz N L =1 e
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SRR T E S, MERY T HK
RS N B3 IX — ), 20194F, #H3CF
LG T — Mo T RN T1 ~ 10 kDaZ [0 17
RIILHIA KL, FRZ R W ER G P (mesopolymer),
KR35 T Nmeso-DPPBTz. %KM Rk R H i T
fEgmn T AMRE AR PR RS, I T ™
& (1 R0 8 8 A DA B AT S P v A A S P R A5 4R 1)
Stille Bk Suzuki {5k 58 & 77 20 LIOKS i 425 1) = E 1)
b SO e T K (R (R E N A =2 R
NI i A 20 4T B 82 0 2 1k 2R & SR il £ meso-
DPPBTz, #FiRAEMRES R B 2R T
R T RIFHEEN. MW EREDIX —HiS
MoEHRSEH, #— P FE T HIMEME RN
R, A BT SEUA HL RS A 1 R gk — P
2.4.13 BDOPVEE/>T
AR, RE TAEES TR A P
e, A fSp- B E T AMEHNIT R RA THE |
BK. SR, mER R M2 o 7 AR GE R 2D,
HRZAERBIE T XM N A e R E -
RIS, 15283 P RehE IEH TAERIA R D Z S
HFLEFER En- B EHMER B T 2T, 5
B AHrK EAIR. R R T A
SR T R RS - 2 T ATRL 20134E,
S W SIS S 5 7 45 ) 1) 0B v 4 N\ 5 I P
() =R IE ks — B, KR T — M A s
T4r 7B ZEBDOPV. MLk 7 e 454, BDOPV
AN EREE T DA R T RE SR, R
I BT RAR T AR G kT i B LUMORE 2%
(424 eV), AFTHTEN M, WETTLLYE
ARIERM EIER T By N, e
ILHEE ZE R . B X — TR Y, AT
RIET 5 TBDPPV, B RIUBEER RIS IRK
LIRRPPVYE 4> T HAES S R R &k
L1 em Vs FIER R, S AGERERT
PPV 51 73 1 1 B80S i A 7 v 1) I FH 5% Bl
Je, FEMRAEROVE B T 2R R T BURIEAS [F A
()75 %> ¥ FBDPPV-1 M1 FBDPPV-2, H H Tif#
RAHIN1.70510.81 cm?/Vis.
2.4.1.4  ZEBEWRE(NDI) K ACEE A (PDI2E 43T
NDIK PDUA & LI 05 A IR i R 254, A
AT E(LUMORE IR T 3.8 eV). ZE Tix Lk

H

SER ) o TR — R B n- 2R BB OO e A
PERR. o5 B AR TE R R o = ey LR,
133 B A )4 71 B S 4) T P(PDI20D-DD). #£ 574
FA M H S B EER, BRI
ZN0.02 cm?/V/s, (HRZSIFES S T IFA
TAE. N T D4 e e SR A e
FE] SR AH 2370 5 AT T A ORI AL, B R
T 58 T I i R IR W 1y 1) 4k R ) P(PDI20D-
T2), RILH REFHSSF0E T

B 1 n-ZUpP kL2 4b, 5T NDIELPDI XK
P T AR BEOREERE. 20134, X = Yrf
F O IE T 2% S EE R A TVTHE R 5 4
FPNTV-10, HZ27CHHE-FIiER R 55 5180.30F1
1.57 cm?/V/s. 20164F, X =Y FIFREAEPOWRIE
TR R R Ay -SRI M)
PNBS, HZ7UEBENT cm?/Vis, HFIERE
RFik8.5 cm¥/ Vs,
24.1.5 FETHRZIERNE ST

B 7 WL SZ R AL, IR PR AR S AT
RIET HABH BB TH2E, Sl T —RIEE
Ren-2 = 70 IR AR E R R 20184, FE X
LAY TF I G BT 2R B A2 A T A g T
BTZURI X (MW BCHE IR S %) D TZTI, X2
AR BRI TPDTZTUR L A i B 1
B, KFH1.61 cm¥/V/s, H/NKHERIAI07 ~
107" A, HIRIFREEANI07 ~ 108, BEHRNH
M R A L. B S, SRIE R R
BT — RINZARG T BEWy B B TIn [ 42 5%
R4 FPBTIn (n=1~5), HFEANHIR T E
TR R B A2 R B LY B e = o 1
PBTIn (n = 1 ~ 5)F& I AR 5 160 5 AR n- 20 4% 14
Ji, BAERSRASHMA070~ 107 A). KT
K108, KEERE, HnmBTiEREn
3.71 cm?/V/s.
242 mEOTRESEE

FHECTX o F I 4 Mk, st
i > T RES LM Tk — SR et Re A
TFIEM LS5 -PE e 6 R 7 B = . WE R
R, SR TREMSS MRV A, Rk
VA L S o 1B B R 1n) I H A A i AN [
i, ATCAR BRI R AR IR T IT R AR 24,
AR e LB 15 73— R % v 23 1 m A R 7 T
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JRIFNH, @i RESSEMN G, X
Y I Pt 35 =1 1 S VAL LN R AR NE N
VI 9T (126).
2421 IR NG R I

FUA S 9315 3008 A (R I 7 3 0 B T
SrrESRBTE, AR S A I AR T, A RIA
R B AR AT AE 22 5. B S I AR B, S
IR T T RE U] . - HEREE B DL A
G5 b X (1) R /NG 3 o 0 S A MR e 77 AR 2 35 5
N T RG0S HEAR R A
BF B BUaHES, 5 A e B T )
VR R] 1A Rk, A SLBE e 7 I BE A A
AR A B ) 5 40 - S )
s WIS T HEE IR o T E TR
S5 RO FUAH AR TT Rk, T T R AR R E B AT
AR AEZ U 70 B 1 — L8 H B T R,

DO ARSI b R AR L LNE S S R i
VAEHAT TR W, B A Aedge-onsrFHER
75 A L o1 o] DL SE At R PR S o

THERRE R MR ) 4 e A R R, AR T
g
Network-like -
self-assembly A "™~
Fig. 26

Conjugate polymer
thin film

uy
b amolecyar assembly S“a‘e%q

SEELRE m IR T ERE. R, KRB RURIS S
WA PR edge-on = 43 HUA) DAL B 43 HERR
() N SR AR A G ) — LA R % AU e i — A
HENE. N Famittik, It
AR S SR oy 1 R AR A A R R 4 S 1
REA AL ) — i FH SR, 0T R E B 723 72 R
J B B B S v Re SR = o A R R
JTTHAER TAE, FE58—#MahEATE &M 1 &
G, XA FER. thAh, XL
TIBER %, BORR O EE T2 (side-chain engi-
neering)?*27,  [AIFE G T 0L I OGTE. S
173 (R e AN B AN AT DA I vy 23— O
fEERE, B REXT =17 Fface-onEledge-on i [H]\ -7
HERR )5 B AN b oA e 45 i DX RN P2 AR B
LR . X 2= P AT 52 45 T 20 1 24 1 0 oA A
[ K B2 e I B 1) 13 7 7 PDVT-8 FIPDVT-10H]
ARG TR, BA L KEEMEE R PDVT-101f5
IFa) T T ol B AR 4% (1) 5 A 245 5 A R B 30T ) rr-me HE AR
FEES, WIMTHUAG T k8.0 em?/ /st A GRS 2
(LLPDVT-81 A Hi21%). 20144, FUEGF LI

Strategies for controlling conjugated polymer thin film aggregation: (a) Molecular design

strategy to realize ideal molecular packing model, high crystallinity and reduced z-z stacking distance;
(b) External force inducing crystallization strategy to realize the uniaxially aligned conjugated polymer
thin films for efficient charge transport along the direction of polymer chains; (c) Supramolecular
assembly strategy for obtaining conjugated polymer-assembled thin film morphology
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GRS R T 2 A AN [F bR A BDPPV = 43
¥, =% FBDPPV-C1%E|5 73 FBDPPV-C6 A A
AN T ) ot A 2 SO . F 50 36 W S B A T A 3
% LI (BDPPV-C1. BDPPV-C3. BDPPV-C5),
PE e B 24 T {8 50k (BDPPV-C2. BDPPV-C4.
BDPPV-C6), B EA 5 & L2 5 AR BI{E
HE, HABDPPV-C3[IIEAZHIAR] 11.40 cm?/V/s.
B SCBE o SOS BS R RE,  SCRERR A7 BH AN IR
W N, -t BLEE 25 W BDPPV-C1%| BDPPV-
C3i% T %% %, H ¥ BDPPV-C4. BDPPV-C5.
BDPPV-COTRFEAAR. B T 5Ema AR &5 LAk, C
By XA B RIFERZ e 7S, b B w
T BDPPV-C5 BA B HNA 7 I ERHERR 4544, w]
D, I AR S A B DA R - ME AR B B B
TAEIAE—E Re et Re, SCREBUIRAL Bk
P oA T HERE SRS AR
STHRCmm, BRI AR A TR R . SR 3E hnu EE i AH
HAEHA, a5 NFHARIE]. 20164, FkimiEe)
FETFDPPTTTHINF TR IR, ik 78 Rl st 72 5
VY FE LRI, ] A 20 ) o R ) B S B
A P IR R %, 325, AR X R
BN R B TONEE TRESRMS B, BAHER T &R
FE A AN [F] B A1) iR 32k A0 55 ¥ pDPPATILHE 153 7
TAERE, BT R IS T MR 5 S B L
1: 108 )pDPPAT-3 51 A F| T3k 15 = T A S AR A 45
PRI R FIERE (T OEE R N13.1 cm?/ VT s).
20184, WIRTEPE AT 1AL RR A i
YN AR R0 &R, SRt mT DLE s R LR
W LA S A LT 5 2 R 46 AR AS B
ST HIREEAGE, T st A 1t R

5 UL R A A BT R 5 ) [ A
[F], o T AEREE R BTS2 0 & i) S PE AR
G R TAE R R 7 RS, TR
LT ) () 1) e PR, X TSRS SR
fe o3 1B 7 1R) ) v 8 e AR R P R R
X [2512531 20084, B ST AF P IS DA EE R S
i AR (friction transfer)>>i & i H [\ 58 VU 1 £ )
(PTFEVE N KR, Hil#% T H L RAR
3L 2 45 2 7 (TA-PPE) WS PTEE BE 4 75 [i1] ft) 51
B T SR, SRR B S AT AN
= 0 TR 7 ) ()0 FU R 4 % ) S v L v
1540, 20154, 5K A EEAERONE T AN i A s

LT A WIP(NDI20OD-T2) ) i FE 550 R 45, 14
BRES ISR E T RAEW 7 T IR %
) 5 . AT TR IR M R, RS S
P(NDI20D-T2) = 43 EHX [ AL 2 2R 58 44
AR BN BT s SR 1 77 P BT U 7 [FRE o] LA 3%
Hiwm sy TEUA RS 20174, XU WRI VL 457
EHHTEELEREE, “BHTEREAFT
DPPDTTILAE 7> T M, A3t 1 a k- vEae
(LU [F) &6 2 1R T 7 W IR 30 T 1 T T 6f5 2 ).
20184, FE o A 2 1 S S8R F R il i A 1
R (bar-coating method), F| Rl |4 J& 22 f4h
G5 A0 7 B I v A R I e B R B A A R 5,
P & 7 KT = A (PFIBI-BTHEAR, k73
TR TEEELIA T R 5.5814.5 em?®/ Vs TR %5 7R
ITRRMBFIERER, FHit—PHEs) T HAE S
RE S AH A .

B T TR S RSB EE AL, A
VAT HP (1) 2H 2 R P A 2 o) L A A R B T 30 B A4
e HLERE S AR RN, 20174F, FEIREEROY Ik
R T SR LE VWU R T 305 (] A v s
ST R R, R Seie S A B ],
FECTES S5 AT LA Ak 70 i T 2L 285 TR 5 MR AAE . 2 T —
W, AATTHR T T VRS R o0 1 46 W TR s
TS W8 SR mE . LLH T 1& fi A4 BLBDOPV-2T N
i, ARG T HAEA RN 08 5140
AT R, RIAE RIEH 0 T il — 4
ARG, TAEA RIERI T, WM T s = 4 2R
GER. 0, AT R T TR 4 ) 2H 2 )
T B 2 S VAN W (R F AOEFE T BDOPV-2T
VIR, RS T ENA3.2 e/ VIS B TR, &
Hop— R A AR R i 2. il AT
BE— DR RS P R B B oy 1 R R B A B
HhletSE e R IR R T 2 G e R (R
P — e LA R R i e 4R S5, il 4% T
TARIES0 cm? [ 15 FE A 7 I 2 K 28 X 45 1) Jl 1)
5y JZFABDOPV-2T#i i, HE51FRIL 1 1.88
em?/V/sHIHL IR 2. 20184F, Ong&5R623# it 78
DPP-DTTH K H /IR B A A 1 45 3L 0 =y
TR AR B S, RIRESEIL T B EAE
I3 FHERAGERE 1) 5 B A 7 DPP-DTTYN K 2k [ 4% 7
RIS, A= IR Nt I T HEES cm?/ Vs
MERTIER R, 3 HEA R I Adee
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X LEHE S AR Wb Uk b o T S R A (8
BhHFAE Rk, it — i 71k
ST HBAT NN R SYREC RO, Ko
SR BEINAT = R 5 SRR B
2422 IHEE TGS

JEEIS AN g H AT RATC & ] PLSEE A
A ek PR A 1) L v A1 TR
# o AR IR A R i TR R A I AR AE A 2 EL R
1| FG P AT A R M PR e — 24 v DL PR AT T0k
T E TR BRI . AH b T
B TR P TG i TR B 25 P52 ) A
A5 3 AR AR R AR AR M e A ST = 1 R 2 A
P AR, BT AN 72 SR R
KA TTIHIWE L 2 3Rk45 1 B 2k e, (H
P U= e B N1 0L L =R ) =PI 1] I EW N
fi%. 20064, Cho®5lohE il ¥ i 75 5 77 X3k15 1
22 IILHE 4313 3- LR MEW (P3HT) IO i K 24
Bds, IR SR M\ N r-a R Dy 3 A
KRN /). 2 J5, L& s 1 5 it T 4Rz
B E A AN RS, i E R
t, JREFFEIZ U IS T R E R

AR T HAGHN T F308E, Heim 1
HT TR, MEUETTHE, ARl mr %
8 B B SO a7 TR AT L B A AR
TR B2 H R SRIT AL HE & 7 T B i A
5 B — M7 (B2 (a)). IR RE . TR
WL BRI G A 220 FLH i 70 T I 4128 %
SETAT N AR S, dnda] B RO T T A
E SN oS T R LN R Sl S
SIS U — AN BB 25, 20094, HE I 45200
LLRAT M PESEHE S5 M I TA-PPEA B, 38 VA 77
W Bh B 2 2% % (solvent-assisted self-assembly
method) LAk 73 7 BE A A e S A7 e L3R, 3R
BT R ReP—. B BRI TA-
PPEAN KL, HHAKASZIIRH . 7581
T, GEMITR, fERMaKEd, S s
THERIFE KL KA, ANFETAYLHE
gy T a-nMERUGE H 9 A K IR B ) AR el A
E SE XA B4 I e 70 T HERRB A A T R
W o318 77 1) A R AN v v e L HE v 7011k
i Es A . BEJ, AT X — A T R AR g
— BB T 4 -SRI 7 T AN S AT

H1. 20134, BHSCPAI T B ARSI £ 7 XUEERE-
MR I IR I (P T 2) 25 S AR L0 v 40— 1) o ot i 2
WOKZ:, IFE RS T 5T LB & 2 Tl dh
e R S, N IT R k1.7 < 104, Wi
92531 A/W. 20154, A1t — 526
S LSS SR FH S0 A ik ) 48 —SUA(S vol%) TR
BT R, B T R T g kg
(DPP)2 3% 44 PDPP2TBDTHIPDPP2TZBDTH]
AR TOK 2R, Rl , LB TRV E oK
LRKHTT MRS ANFER R, T SR g
F4) L WEWGy (T) 2 T BIWEME(T2) 2 e RS AR 4%, 5K
T HAr 7 HEFR U7 A edge-onFl face-on [ F 1L.
YRR s AR e A Re A A SRR, AR
edge-onit /2 face-onfP) 7> FHERRMI A, 2FPfIOK 4
im0 R I TR R R BB M 3 R M R
(PDPP2TBDT: p, = 7.42 cm?/V/s, = 0.04 cm?/V/s;
PDPP2TzBDT: y,=5.47 cm*/V/s, i1, =5.33 cm?/V/s),
i s 2 156 M A3 =113 e e b2 s e s G O P T d
FEL 7 A% A 0 B AR B MR R Y B L. 5 LRI
IR A EI AR UK RE fige S5 0 3 o 42 L0 v 7>
THHE. M. TR ST
S5 ERAT ONJT TR T R AIWEFL T AE. 2007412010
B, EURBURMETR B8RO0 It T B4
B, 6 BAI8 M iBE K EP3BT, P3HTHIP3OTE
WEMI RTINS ATy, BT 5 KB
R, o0 n3kAe 7 LPeE B TR, IR
WA MCKREK AT F),  HALPEEEPAT T K el
HTKH A Fledge-on MR, EIZRMUFIHKIE %
SEIWS2TLIRILE R 2251 B 25 (PFOs) MR & i AT A 9T
HOR I TR RN R L B S I 2 i 4 TR
BN AL o1 HERR 1) 7 U R LR, 7R
{11597 ol NP w161 IS R X ey = VYA R ot
MR RHCK &K AT 17, IF BAeh 1k 1 &
o oniR A S s

B 1 b J e A 2 i A R v
e, R FA BT SRR SN AR IR A1
A1) % T T B Tt AT — e )k S LA PR b
FRER—MERA WSS T EH R T,
O — MLz A, BALHER. IR
U B STAR A 5 XS s 87 28 s S A A [RJI
I LA T A& B, IR PASE
WA T iR B o T R B e, R —
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FBEMR SR KRS Ea TR AL
BAR(E27(0)EL T bR B RrME——38 T LU
o P 2 B A S ISR B o A AR B R
R, B B E 4 Wegner T 19694 i 274,
ZJaZ20005F 1 =R AR, B N AR R
T R AR R RETT R Tz AR (S
TR g RAMES W 2 M E K ZES, L
T 8 5 AT v o TR A s MR R
20004F 5, 1Z AU FEAR > 32 3 9GIE. 20174,
0 T AR S S PN I adE T e A %
F, fERRER R T R A & R A S O
S 7t . A ATTLA10,12- =4 Tl —JR iR
(PCDA) N FERT B, 238 T SR s K FH
T 2 2 i) £ B B A e AR B B T LB, PR
SMERNEPVT)E gl & 17 RT3
—BHYK A BIPCDA FARAIRAR B, b —20
IO RS T A A B R R T SR
(poly-PCDA) Fr IR FIAEIR di A4 (R e Ak FirfS &7+

SEHL T R TE A R, A A IR B(EI27(c))
PRI T ITE M BT s o T8E 7 1n Hgi 7%
B & 1 S (E27(d)), TESE T A TR T M
ERUAES R, AR T EIE42.7 em?/VIsHIEIR TR
Z(E127(e)). MhAh, il o E B B B 5T
PR T A S5 7O i T — ol AL A G i g oKl %
FR, RPN S AR A T K
TN EE R A BT R SEI LB 5 401 A A I T
Pl & BRI, Bl AR R . SRR
2 3= TR R £ TS T ARG IS,
JE L0 R I T AR AR 1 2 Bk
%, 1RZ 05 IR TERI R B, 1H M SCHER A&
REAEEKE, HurHE A3 7% A r i
FAAE— NG AT, 75 BB 25— B )
PIREFL, o 22 TR 2 U R s IS — D
W, RSP T4 RIS KRR
JO B oV CASE IR T AR L 40 5 21 il AR B
A T A i M PR P 4 ) % 56 7 T P B R

MRS R . TESE BN, BRI, 2.5 ERESFER. MK

RETEm, TRUE T S H A R M m 3o RS TAE T . W SRR RS
R4 B T 5 oiRpoly-PCDA didk, ABATTE R b & 2RI FE AT Q. e 7 1 Bk
(a) —
U m\ Solution self-assembly —
| — “_-‘_—_ ) ——
e —— = \ e
: Polymer crystals
Solution \ \ \ \ Solid i M

self-assembly \ \ \ \ polymerization gy © M
—
T NNAN SMANAA NS

) ==1."=)

2|

Monomer Monomer crystal 1D-polymer crystal 2D-polymer crystal
0.6
@ IO .
Linear regime | 40 | ol lltyt
Vsp=-5V [ - along chain

~ 047 S S

% A lin & Z 307

=~ —= sz 8 g

Boap Mt 820

' ~
L direction 10 |

0 ; 0

<5 5-10 10-2020-50
u (cm?/V/s)

0 -10 —20

Vsg (V)

=30

Fig. 27 (a) Schematic process of solvent annealing process for the crystallization of conjugated polymers; (b) A cartoon
schematic of single-crystals-to-single-crystal transformation to obtain polymer crystals; (c) Schematic of transistor structure
with four crossed electrodes; (d) Schematic transfer curves of individual poly-PCDA crystal device with conducting channel
parallel to (||) and perpendicular to (L) the polymer chains, demonstrating significantly efficient charge transport property
along the polymer chains; (¢) The saturation mobilities distribution of 50 OFETs with conducting channel along the
polymer chains (Reprinted with permission from Ref.[275]; Copyright (2017) John Wiley & Sons, Inc.)
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R A5, AR T A TR
A EAER, TR, Swagerds
RS T TRANIME. Mgz, 4R
AR RE LU TR OR fE . TR
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Fig. 28 The molecular wire effect of conjugated polymers
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Table 1 Polymerization methods for preparing conjugated polymers
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Fig. 29  Schematic illustration of the CCP-based FRET technique for DNA methylation detection
(Reprinted with permission from Ref.[291]; Copyright (2012) Springer Nature)
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Fig. 30 (a) PBdot functionalization and CTX conjugation. A light-harvesting polymer PFBT, a red-emitting polymer PF-
DBTS, and a functional polymer PSMA were cocondensed to form highly fluorescent PBdots with surface carboxyl groups.
The carboxyl groups enabled further surface conjugation to a tumor-specific peptide ligand CTX (depicted as red-green-
yellow string). (b) Absorption and emission spectra of PBdot. Inset: photographs of an aqueous PBdot solution under
illumination with ambient light (left) and UV light (right). (c) Fluorescence imaging of healthy brains in wild-type mice
(left) and medulloblastoma tumors in ND2:SmoA1 mice (right). Each mouse was injected with either nontargeting PBdot-
PEG (top), or targeting PBdot-CTX (middle); control: no injection (bottom). (Reprinted with permission from Ref.[299];

Copyright (2011) John Wiley & Sons, Inc.)



ﬁj\

g

1022

?

i 2019 4¢

Ay,
¥

2505 5 BRI () S A I 00, St 5 AR gy
FRUGTE AL T3 TR, N FRIGEART
IGPRIZIT . 240 S St 78 ik

253 BIRIRITY

MR TSR IS5 688 7], Whitten
SR T — RN TR R, s
995 S5 T 1) v 28R A0, R R R0 SR v 43 T 1
JeAIRRE ST, BB ML R 2T B2 MR RGRI (o
nhmk) I RE B RS, T DAUKIR R R B AR A (10,)
(7= A R TR SR B 1 SR ey AT RH 25 1
Nk I RE R, SO T R HER R R B R
B AR R TG T 2 OEGN 4 A== £k
A FRIFHBS FPPV(ER AR BRI i = 40 7, 5K
P T 7E 4 AR LA AR PR TR A A 2R R K AT R )
PR B S RS, TEIEE A MAAE T SLBL 7 X
Jir A PRI B .

FIRAG 0 TS = AR v A SR B, A
LR RE T ERANOERETE O3
BT ZR, SCBL T MR 5 i A R e i A 8
B AT R K o TR I S A A B LA
J R KAFAE T = A A ke iE I R E 6
(BRET)id 2, AT LAsiUi #% 21 BH 2 RN 2K
s>+ (OPV) |, BURASHIOPV 731 BAk i [ 6
B S 7o R PEA(ROS), 4k M A SEAR AR
(1 e 96 44 L5 5 SR 2R D (I3 1) AR RIG R A S
JEUR, R SR B ETIGEN 2397 A GRS R i TR
TR AT, N R RS AR SR e P 4 T — P
BritiayT g7k

B UG R0 AR S5 TR 2 B AL ROR S
PUAEFPURIE AT, PR S B R 24 1504,
Ml AI$E R T AT AE R TR R,

Luminol . /7.

Singlet
dianion

Fig. 31
photodynamic therapy (Reprinted with permission from
Ref.[303]; Copyright (2012) American Chemical Society)
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Fig. 39 Molecular structure of nonlinear optical polymers NL-P1 — NL-P8
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Fig. 42 (a) The chemical structures of dendronized hyperbranched polymer HP1-2; (b) Schematic model of dendronized

hyperbranched polymer
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Fig. 47 The mobility (1) as a function of temperature in
pentacene obtained from the present quantum theory and
Marcus theory. The inset shows the mobility was enhanced
in extreme disorder.
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Table 2 The theoretical mobility («) along axes (a, b, or ¢ direction) obtained from the Marcus model, the quantum nuclear
tunnelling model, and the TDWPD method, as well as deformation potential (DP) theory”

u (cm?/V/s) Marcus Quantum TDWPD DP Exp.
Pentacene a:9.4,b:9.3 a: 169, b: 16.7 a:21.8,b:21.1 a: 58.0,b:44.0 15-40
Rubrene b:13.8,¢:0.8 b:489,c¢: 2.8 b:49.0,¢:3.2 b:242.6,c: 72.7 15-17
DATT a:21.2,b:11.6 a:41.3,b:23.0 a:48.3,b:29.6 a:322.6, b: 19.1 16
DNTT a:9.5,b:5.8 a:20.2,b:12.2 a:30.7,b:19.0 a:137.7,b: 76.4 6.8-175
PDIF-CN2 a:2.3,b:1.5 a:12.1, b: 8.0 a:259,b:174 a: 132.8,5:91.2 1-6

*The experimental results are also given for comparison. (Reprinted with permission from Ref.[393]; Copyright (2016) The

Royal Society of Chemistry)
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Fig. 48 The isotope effect obtained by replacing the spin-

% proton by the spin-1 deuteron as the LES. The behavior

at small magnetic field is shown in the inset. Compared

with the nuclear s spin-i case, the small-field component

for the nuclear spin-1 case becomes almost flat. (Reprinted
with permission from Ref.[397]; Copyright (2014)
Elsevier)
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Abstract  Optoelectronic polymers possess delocalized 7 electron skeletons that enable various optoelectronic
properties and applications. As a frontier research directions of polymer science, optoelectronic polymers have
attracted wide attention because of their fascinating properties such as low-cost synthesis, light-weight and easy
manufacture of thin film devices by solution cast or printing technologies. These features have endowed
optoelectronic polymers with great potential applications in the field of organic optoelectronic devices, and also
have motivated chemists to construct a variety of optoelectronic polymers. This review article aims to summarize
the important research progresses of optoelectronic polymers in China, including the molecular engineering, novel
and controllable polymerization, regulation on properties, various aplications and theoretic studies of
optoelectronic conjugated polymers.

Keywords Optoelectronic polymers, Conjugated polymers, Polymer synthesis, Organic/Polymer optoelectronic
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