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B IF &, % F 528 PLEDs (4 (6 R i 5 2 %
B RAE . BT, R — 2 B G A RE,
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FERAT JE R B, BE S AE i 5 W R T
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DGR, ) N o s BRI 42 05 A5, B R AR 1L
FhaE M, e T AL 2 B B BE T B AR N R
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BHER S, Z RN REW WA 2.7
x 10" HEHNE] 6.9 x 10°. 58 £ W, B 4> 72
T, AF I 8 T I R R s e R A SR U 21 R
TRKAY 4 ~5mm E4H. BN, TBEREY
BCzPCz01 ~ BCzPCz10 7£ [H 25 T 1 2¢ 6 i 7 3k &
HRINE] T 0.40 A A7, I H WM N-28 JE vk i 2150
P51, AT LA 280 b 8 5 3R A 1 4% =2 18] 1) AH B
YRR, DT s £ 1 e 6 O i B2 846 5 #) DC8PCe
b B SRR A S ) A B T DG Y e Sl
HETREY BC2PCO1 £ T BHA R4 6% fa e
PR G Z B8, s KA RN 0.33 cd/
A, A kR R (0. 18,0, 12).

1 LIEER4y

L1 KFAE5Am

Jr R 2 0 H Acros 8 Aldrich, 4278 R 28
alifl, BB . B T 50 18 40 SOk AR o AR Al
fb. BAR G W) DC8PCz By & M S I SCik [12] 77
1.2 srarniali Br AL 2%

"H-NMR 1 "C-NMR il i 7¢ 7% [ Bruker
Avance 300 NMR BIAZ i SR A F 56 il , ) 62 3R
HEUR, AR TMS, 3 51k J CDCL,. BE Ry C,
H, N JCE & Bio-Rad Co’ s JLE /M T R 4L
PEATIE. REW B (M) FES (M) 7T
i 28 [E Waters 410 HUEE 2 3% (3% {300 &, 7Y
SR R Ay AR VE R, O DL ZE 23 A 3R OR S0 A il G
AR 2. Aoy il i R (T,) A BE 5 0 5% 78 i
(T,) ¥ 72 H] Perkin Elmer 7 R 5| 7341 R G i 47
W AE . B 3 A (TGA) I 3 25 44 S N, U
THERH A 10 K/min; 75 22 49 4 1 #4530 47 (DSC)
DB 20 N, SR, R THIR, THIB R O 10
K/min. 28 4h/ 0] WL W Wi 56 3% /4 I & {1 Perkin-
Elmer Lambda 35 %48 4b/ 0] UL 43 606 BE 15 2Ok
S 2 {26 [ Perkin-Elmer LS 50B B %% ¢t
TN VA RS (1 W T AT K S SR A 10 7% mol /L
FIR) PP AT R 5 e TS 285 ) TR WS R e S I R K R B
Yl i e 41 5 R B VR S L BUR DYt
ORI R DA R 28 T B M A S A v
Pl ( @, =0.55) WS ROEBUR LI TR
A AR BRI R B Ty 325 nm H Al 2
ARG BAR 22 (CV) & , 1 56 [F EG&G 283
(Princeton Applied Research) Hi fk 2248 %%, A 0. 1
mol/ L fY U T Kk vay Sl R B A O S e L R BT, — %

BRAE AR, A R 100 mV/s.
1.3 REVBHRERENH&EEWIK

K 1TO T vp, Il 38 5 JH 2 T A0 e W0 A7 48 0%
SRIGRE K e, EE 3 K, HHEE PR,
B S5 TEHEAR 120 C LT ¥ A5, UVO 4b 3 25
min. #RJ5 , 7E ITO £ 1/ LA 2500 r/min [¥) 3 B g i
PEDOT : PSS 7K i& & , i 18] & 60 s, 15 %] £ 40 nm
JERGE 120 C 4t 1 h. 82325 , 78 PEDOT: PSS ) 3
T LA1500 r/min f) 32 B2 i@ 0 58 & W i SR U T
(10 mg/mL) , T JE WL &R TE H 2 T 80 C #4
B 0.5 h e, B BEWR b KO0 2 M 8 B
2SS ML Y, FHAETE 10 70 Pa (9 EL25 B T 728 8%
10 nm JE ¥ Ca FI7E 10 ™* Pa 254 T 28 4% 100 nm
JEH) AL CasAl 4. A YR BUR GRS H)
F, 9L - P P - B i e DA R r SR OGO 1 1 T 3
A B L ) ) 2E E Keithley2400 Sourcemeter 1
PR650 SpectraScan Photometer 3 5 Jif.
1.4 BERESYHEN
141 2-ffdE-4 4 - R (D) AR

O 4,4 - 2E (40.0 g, 130.0 mmol) & F
= FUR, A 500 mL vKESR . R 1B FE s m
#F) 100 °C. 185 mL K MK fE A 15 mL K Hr,
RA 5], 9K 5 e W <1 A3 b3 S i
TERZ) 20 min PYIEANSE S, 4R 43 FF S I 30 min
G R E T A PR A RO AR =
K, 7 DA SR R BT L 8 DL R & K
MPUENE D, BT AR 44 g SE B BUR K, R
96% . 'H-NMR (300 MHz, CDCl,, 8): 7.16 (q,
2H), 7.28 (d, 1H), 7.56 (q, 2H), 7.75 (dd,
1H), 8.02 (d, 1H).
1.4.2 2, 7-Z PRI (2) (YA B

2-fif K4, 4 - KR (1) (42.6 g,120.0
mmol ) A1 =K KL% (78. 7 £,300. 0 mmol) % T 250
mL &F SR R il 03 WK, 1600 °C Rl B b
10 h. B4 2] = 00 5, Wl 2808 Br 448 AR
F R LAt R — S P IR SR (Vv
=10 1) 1 Sy bk B8 700 1 A7 ik IS AE 43 8, 15 IR B £
WA AR [ Ak 28.1 g, 72 &K 72% . H-NMR (300
MHz, CDCl,, 8): 7.36 (dd, 2H), 7.58 (d,
2H), 7.88 (d, 2H), 8.05 (s, 1H).
1.4.3  N-(4-BZEIE)-2,7- " JRHRmE(3) 14 AL

FERNRGH 2,7-Z ke (2) (24.6 g,
75.0 mmol) , %} 7K (49.5 ¢,75. 0 mmol) , it fk
4 (0.7 g,3.9 mmol) , 1, 10-4BFEM Mk (1.5 g,
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7.5 mmol) FI A EALH (8.3 g,150.0 mmol) Frji1 MHz, CDCl,, &): 141.87, 139.23, 138.29,
A 200 mL —H R EAARY, 135 C RV 24 h. % 135.05, 134.68, 128.38, 128.28, 126.78,
MSHI B EEG, S IR E KPR 3 W, B4 123.94, 123.80, 121.87, 121.60, 120.19,

i Eh R MK PEV 3 Wk, oK B R #h T, i g, BR
FSU R 5 LA A T A O 0 R0 2 AT R A 4 B A5
15.9 g (1o [ {4, 7= 2% 40% . 'H-NMR (300 MHz,
CDCL,, §):7.97 (d, 2H), 7.93 (d, 2H), 7.46
(d, 2H), 7.41 (dd, 2H), 7.27 (d, 2H).
1.4.4 3,6-—FFLrkm iy &R (5)

Mg (12.0 g,72.0 mmol) F1 — 5 fb4F (29.2
2,216.0 mmol) ¥ T 100 mL fil§ & F1 5 , 44 = Tk 54
(35.2 g,216. 0 mmol ) Z&1% i Jin 21| J i 44 & . i
B g R gk 4L N 24 he fin A 100 mL % 1 mol/L
MR L L R, RN A FR R e AR U AL
AR BE 3 Wk, ToK B R A T, 3k g, Bk 2 5 )
SRR B T A5 L 1R 3, 6-T 9 ok i mk
(4) 21.6 g, %% 72%. ¥ 4 (18.3 g, 43.8
mmol) , & & AL M (17.7 g, 439.2 mmol) fil A F
500 mL 2, —EE, fE AR R A 34,8 mL
64% KA (34. 8 2,695. 4 mmol) , & 7E120 °C
FRE 6 h, TR 2 180 C KR 12 h. B Hlg ¥ %
VRN A K T, A e AR I, A HILAR K Tk
PR, TCAK B B A T, ok DB, B R R S D A i Tk
MR CRPIIR AW (V2 V =100 1) Sy ik 3 541
FERCAE 53 B, 13 724 13.5 g, 7= % 79% . ' H-NMR
(300 MHz, CDCl,, 8): 0.86 ~0.90 (t, 6H),
1.27 ~1.34 (m, 20H), 1.67 ~1.72 (m,4H),
2.73~2.78 (t, 4H), 7.19 ~7.22 (dd, 2H),
7.28 ~7.31 (d, 2H), 7.84 (br,2H).

1.4.5 REGHE ML B4 K

N-(4-FORFE) 2, 7- kg (3) (15.8 g,
30.0 mmol) ,3,6-"3F3Lnkms (5) (11.7 g,30.0
mmol) , AL W4 (2.9 g,1.5 mmol) ,1,10-4FJE &
(0.6 g,3.0 mmol) Ml & &AL (3.3 g,60.0
mmol ) FT 120 mL —H Xt S SAEP F 135 C
SN 24 h. A5, 43 3 ARG 20K F BRI, K45 Uk
U 3 W, A HLAEFH JC K B R B T4, ok DR R S
3 e LA I Tk A 9 8 590 2E AT R SR 43 B, A9 A
[l 12.9 ¢, 7 % 60%. 'H-NMR (300 MHz,
CDCL,, §): 8.03 ~7.92 (m, 4H), 7.89 ~7.81
(m, 2H), 7.76 ~7.69 (m, 2H), 7.65 ~7.61
(m, 2H), 7.54 ~7.42 (m, 4H), 7.33 ~7.27
(m,2H),2.82 (t,4H), 1.74 (ut, 4H), 1.46 ~
1.21 (m, 20H), 0.89 (t, 6H);"” C-NMR (100

119.74, 113.07, 109. 41, 36.06, 32.36, 31.96,
29.62, 29.43, 29.36, 22.73, 14.16; 50 £ 4> ¥t
/(8B H,%): C 69.84 (69.87), H 6.40
(6.37), N 3.33 (3.54).
1.4.6 REHE M2 1HE K

M1 (7.9 g,10.0 mmol) , 5 il B2 A AR B Mg
(10.1 g,40.0 mmol) , 1, 1'% — 2% JE I — /% &k —
Sk (0.5 g,0.6 mmol) , BEFR 4 (5.8 g,60.0
mmol) A F| 100 mL DMF ¥ 5 v , 7E AR T
100 °C Jz ¥ 20 h. ¥ 20 J5 # F2  We A K o, i
U8B B ) DL SR A, KR 3 Uk, A HLAH TG
KB BR B T4, b g, BEZE B KRR ML W LA A
EEF @ P IR G A (V: V=42 1) ikt
FURE R AT 43 85, 158 F A IRAR K 7.6 g, 7= 2
85% . 'H-NMR (300 MHz, CDCl,, §): 8.20 (d,
2H), 7.95 (d, 4H), 7.81 (dd, 6H), 7.56 (d,
2H), 7.30 (d, 2H), 2.83 (t, 4H), 1.81 ~1.70
(m, 4H), 1.47 ~1.23 (m, 44H), 0.89 (t,
6H) ;" C-NMR (100 MHz, CDCL,, §): 140.98,
139.39, 137.43, 136.09, 134.78, 128.78,
128.05, 126.66, 126.37, 125.76, 123.71,
120.06, 119.65 116.13, 109. 62, 83.89, 36. 06,
32.36, 31.94, 29.60, 29.41, 29.34, 24.89,
22.70, 14.13; U R 4 Hr fH/ (i B H,% ) : C

78.37 (78.73), H 8.39 (8.43), N 2.94
(3.17).
1.4.7 REWHE W

BCZPCz01 1Y & Ji 2 15 2R & J b RS 0 Ak ISR
Ak M1 (0.7907 g,1.00 mmol) ,M2 (0. 8848
g,1.00 mmol) , aliquat336 (20 mg) Fil PU ( = 7K %k
JBE) 48 (2.3 mg,0.002 mmol) 5, 74> B S, &
SR ITA 2 mL BRIR# K7W (2 mol/L) 11 8
mL HUZR . S AR R AE 95 °C skt [ i 24 h
J& AR SE 5 I AR (100 mg) KR
(1 mL) PEAT B, & S 12 he 2 W S5 )5, T =
ST Be 2 B, K, ok A s e WY BE T LR T A 3R
SR EAC S TR IR IR b, P R A 4
48 h. fe e MR R R G W R T A P e,
JEFH W BETIRE, 5 B R AR RS, ™%
60% .' H-NMR (300 MHz, CDCl,, §): 8.33 ~
8.19 (m, 2H), 7.84 (m, 10H), 7.67 (d, 2H),
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5 3 A

7.44 (t, 2H), 7.14 (d, 2H), 2.74 (s, 4H),
1.67 (d, 4H), 1.30 (br, 20H), 0.87 (dd,
6H).

BCzPCz02 F) & A2 B T 4k 571 DO (= 2% 3%
B ) AR 4.6 mg (0. 004 mmol) &b, H Al
¥ 5 BCzPCz01 #) & M AH [, 72 3R 57% . ' H-NMR
(300 MHz, CDCl,, §): 8.32 ~8.19 (m, 2H),
7.85 (m, 10H), 7.67 (d, 2H), 7.44 (1, 2H),
7.13 (d, 2H), 2.74 (s, 4H), 1.67 (d, 4H),
1.30 (br, 20H), 0.87 (dd, 6H).

BCzPC05 (1 & Jli 2 B 7 A Ak 570 O ( = % 2
B ) S R BB D 11 mg (0.010 mmol ) 41, HoAth
5 BCzPCZ01 1 & WA A, 72 %K 62% . ' H-NMR
(300 MHz, CDCL,, 8): 8.33 ~8.19 (m, 2H),
7.85 (m, 10H), 7.67 (d, 2H), 7.45 (t, 2H),
7.14 (d, 2H), 2.74 (s, 4H), 1.68 (d, 4H),
1.30 (br, 20H), 0.87 (dd, 6H).

BCzPCz10 1 & i A2 Bk T M Ak 3510 Y (= % 3%
B ) LA BORL L 23 mg (0. 020 mmol ) A, Ho Al
Y15 BCzPCz01 14 A ], 72 % 65% . ' H-NMR

VW

92 5% HNO;
AcOH 100 C

(0) (0)

C])OJ\/\/\/\QH]5 CH
ZnCl OO
H

H CH;NO3

Cul, o-Phenanthroline, KOH

3 +
Toluene, 135 °C
C3H17 C8Hl7
M1
a) Pd(PPhs),, K,COj3(aq.2mol/L), O O O O
Toluene, 95 °C
M1 + M2
/O
b)
\OH
0 o

CsHy7 CsHy7

BCzPCz01-10

_ PPhy
o DCB 160 C

(300 MHz, CDCl,, §): 8.33 ~8.19 (m, 2H),
7.84 (m, 10H), 7.67 (d, 2H), 7.44 (t, 2H),
7.14 (d, 2H), 2.74 (s, 4H), 1.67 (d, 4H),
1.30 (br, 20H), 0.87 (dd, 6H).

2 BR5IE

2.1 BREYHER

ARSCE e E R 4,4 - B R G
Cadogan J7 3 22 45 2, 7- R kg, SR J5 5 4
TR R AR E e A 3 (AR ). 5 — T
AT, P I A VR 28 3t 3, 6- T 5 b A 3% 1Y i 38 IR
N33 3,6- S BRIk 5. B, EPIEMI:?» s
i 3 % P A Ullmann 8 156 Sz 3> 45 51 05 HR
R RS ik M1, @wm#i%wﬂﬂww
L T E A AR R R, 2B B SO 7R i BBCA 1
RE MR M2, BE Y &1 Suzuki A R
130, JF LR AT 8 A 0 BORHEE (1 ~
10%o , #HXFF — A~ R A7 45) £33 17 B A A [ 43
FHRREGY (LR 1) ARG B8 = A
A, 3% AT F i 28 G W) 53 3l 4w 44 4 BCzPC201

Br Br
Cul, o-Phenanthroline,
KOH Toluene, 135 °C

CsHy7 CsHy7

NaOH NH,NH,-H,0 O O
Glycol, 160 °C

H
5

e Yotk he 1@*@

DMF, 80 'C N

30

CsHy7 CsHy7
M2

ORI

CgHy7  CsHiz
DC8PCz

Scheme 1 The synthetic routes of the monomers and polymers, as well as the molecular structure of the model polymer DC8PCz for

comparison
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BCzPCz02, BCzPCz05 Fil BCzPCz10. [FH}, T 2k N K A JL B BEAR, DT A 45 3R & 0 19 43
R V-8 5 e e AR R A R 3, FRATT AR B SOk 5 B TR M. A R A Y BCPCLOL ~ BCzPCz10 1y
THR AL A R g O Y B (2, 7k ) SRS TR T Yamamoto G ik
DC8PCz. RN AR (2, 7-0kme) 51 IR B AR W

AFE T RT DU 2, 4 4 Ak 7] %) Ok ZERIR- 1 RN Lt AU U AN B N S R (= R )
10%03% 5 W B 1%0, T 15 R & W 0983 7+ & R0 B ek, 1T R DA TE 2 3 AR T E TR AR 3
2.7 x10* AN ZE 6.9 x 10* J7, H 43 8 B {5 45 o O AR RO 2E BT R T T R R
TE2.5 F 3.2 Z[a]. i A] e & A Ok B 2 A fb R 4% P R A i AR e R L s A AR IR A 80 C
R /L D A e BT S B B B R B et A i EAE 380 C LA L.

Table 1  Molecular weights and thermal properties of the polymers

Catalyst . 4 T, b Ty*

Polymer M," x10~ M, " x10" PDT*
amount ( %o ) (c) (Cc)
BCzPCz01 1 6.9 17.2 2.5 82 392
BCzPCz02 2 5.3 15.9 3.0 79 388
BCzPCz05 5 4.2 12.2 2.9 80 388
BCzPCz10 10 2.7 7.0 2.6 78 387
DC8PCz 1 5.5 17.6 3.2 78 391

*Determined by GPC using THF as eluent with polystyrene as the standard ; " Temperature at which 5% weight loss occurred as measured by TGA in

N, ; “Obtained by DSC under N,

22 EEE 386 nm £L# F) 390 nm, & §Hig 1y 413 nm 27 %
e TRMTRFSE T 4 1 0 524 W 56 4 10 1k F| 418 nm. 5Z XN B2, AT B PL Gt 3%

i e R agiEmR 2. A1 40T H 2 nm LR, H 431 nm 2L 3] 433 nm. It

A AT 8B BCzPCz RV R G WA R W A, T B IR A, BT A R A& ¥ BCzZPC201-

RIS TG 4 4h-AT OEMOEHE 5 PLOG . 76 BCaPC2I0 B T 15 ~ 18 nm /A7 HGL085, %20

W, N BCzPCz10 % BCzPCz01, BEH 7 T 1= /Y B TS —ERENRE.

T 5 0 0 T A R W

Table 2 Photophysical and electrochemical properties of the polymers

Solution Film

E,° HOMO' LUMO#

Polymer

Ay (nm) A, (nm) (Pl,l}’ Ay (nm) A, (nm) (D“l“ (eV) (eV) (eV)

BCzPCz01 390 418 0. 80 390 433 0. 44 2.95 -5.68 -2.73
BCzPCz02 389 416 0. 80 390 432 0.43 2.93 -5.66 -2.73
BCzPCz05 387 414 0. 83 390 431 0.41 2.93 -5.65 -2.73
BCzPCz10 386 413 0.84 390 431 0. 46 2.92 -5.67 -2.72
DC8PCz 386 414 0.79 390 431 0.39 2.95 -5.68 -2.73

*Measured in toluene at the concentration of 10 ~® mol/L at 298 K and the excitation wavelength is 380 nm;"Measured using quinine sulfate in 0. 5
mol/L H,80, (@ =0.55) as the standard ; “Measured in film state at 298 K and the excitation wavelength is 380 nm; ‘Determined by integrating
sphere using 325 nm excitation of a He-Cd laser;“ Estimated from the onset of the absorption spectra; " HOMO = —¢ (4.8 V + E, ), where E_

was taken from the onset of the oxidation potential;*LUMO = E, + HOMO

ROk, TATIER: BC2PC01 SRR G Y 5Tk, BC2PC201 78 P 1 114 M Wi A0 A 39 A1 X
DC8PCz (WL/nFE &l 1) BEAT X LLAESE , B 46 4G T DC8PCz ¥R B T 4 nm HYZLAE. 1 75 I 55
Yo M BE h e BE 56 A8 g N-ZRBENR e S0 BvE R XA AL RS FR AR/ E 2 nm 2247 (ULIET 2 (b) A
FRE A . a2 (a) Fros, g T NSRRI 3R2) . 0004 B35 0 22 53 ) 3R B A, DC8PCa i JIE 25
BOREEAEDN 1) XSRS W AR A — € 1Y ) PL &3 7E 500 ~ 700 nm 2 [i] 1 80 T B @ 1 K
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- . —o— —=— BCzPCz01

. —o— —e— B(CzPCz02

—— —v— BCzPCz05

—— —+—BCzPCz10
~ )
3 &)
e =
2 Z

<
£ £
2 =
350 400 450 500 550 600

Wavelength (nm)

—o— —=—BCzPCz01
—o— —e—BC(CzPCz02
—&— —A—BCzPCz05
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=i
Ol Mot N =t 0 —F 8, Y

350 400 45 550 600
Wavelength (nm)

Fig. 1 Normalized UV-Vis absorption and PL spectra of the polymers in toluene (10 ~® mol/L) (a) and in film (b)

—DC8PCz
- - BCzPCz01

Absorbance (a.u.)
PL intensity (a.u.)

350 400 450 500 560 600 650 700
Wavelength (nm)

— DC8PCz
- - BCzPCz01

Absorbance (a.u.)
PL intensity (a.u.)

350 400 450 500 550 600 650 700
Wavelength (nm)

Fig. 2 UV-Vis absorption and PL spectra of BCzPCz01 in comparison with DC8PCz in toluene (10 ~® mol/L) (a) and in film (b)

WK & B, X TTBE St T 7E DC8PCz | i S B £t
FEON LI SR A 3 B 2 ) B AR R, AT
SET AW AT AE BC2PC201
R AT I A L B O G W 0 R G X
B, WP £ BEL 36 P V- Rk B 5 A RE S AT
S5 R 4 B ) A A 2 1) A AR .

{l 18— # J& , BC2PC201 76 [F 25 F Ot E &
BT FRCRET A 0. 44 MIEE F SCHR RS 1 =
MR (2,7-1R ) (0.08) 4 T K 1
PR AT I T PR R = AR L, V-
R I A 5 LA O R W TR X R A W e
IR AH A A 93 T A AR B TR AR, %
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SYNTHESIS AND CHARACTERIZATION OF BLUE-EMITTING
POLY (2,7-CARBAZOLE)S SUBSTITUTED WITH N-PHENYLCARBAZOLE

Hong-liang Huang''?, Bo Chen' ?, Zhi-hua Ma' ?, Jun-qiao Ding', Li-xiang Wang'
(" State Key Laboratory of Polymer Physics and Chemistry, Changchun Institute of Applied Chemistry,
Chinese Academy of Sciences, Changchun 130022)

(* University of the Chinese Academy of Sciences, Beijing 100049 )

Abstract A series of blue-emitting poly (2,7-carbazole ) s substituted with N-phenylcarbazole ( BCzPCz01-
BCzPCz10) have been synthesized via Suzuki polymerization. By reducing the loading of Pd catalyst from 10%o
to 1%o ,their number-average molecular weights are correspondingly increased from 27000 to 69000 while their
polydispersity indexes ( PDI) remain in the range of 2. 5 to 3. 0. And the effect of the molecular weight on their
photophysical , electrochemical and device properties is then thoroughly investigated for these obtained
polymers. Most importantly, the introduction of rigid N-phenylcarbazole can effectively tune the interchain
interactions, and improve the color purity of blue emission. As a result, all the polymers show film
photoluminescent quantum yields as high as 0. 40 and excellent spectral stability, for no green emission often
appeared in polyfluorenes is observed here under annealing or electric field conditions. Single layer polymer
light-emitting diodes are fabricated with a configuration of indium tin oxide (ITO)/poly(3,4-
ethylenedioxythiophene) ; poly ( styrene sulfonic acid ) ( PEDOT: PSS )/polymer/Ca/Al. Among these
polymers, BCzPCz01 exhibits a peak luminous efficiency of 0.33 c¢d/A with Commission Internationale
de L’ Eclairage ( CIE) coordinates of (0.18,0.12). The device performance is improved by about 65% in
comparison to that of poly (2, 7-carbazole ) s substituted with triphenylamine. These interesting results will
provide a novel platform for the design of highly efficient stable blue-emitting polymers in the future.
Keywords Polymer light-emitting diodes, Poly(2,7-cabazole), N-phenylcarbazole, Blue-emitting polymer,
Spectral stability



