56 11 2007 11
1000-3290/2007/56 11 /6685-06

ACTA PHYSICA SINICA

Vol.56 No.1l1 November 2007
©2007 Chin. Phys. Soc.

- PFC

/PVK

200433

PVK

610054

indium-tin-oxide ITO /PVK PFC/bathocuproine BCP /tris- 8-hydroxylquinoline -aluminum Algs /Mg Ag ITO/PFC/

BCP/Alg; /Mg:Ag  ITO/PVK/BCP/Alg; /Mg: Ag
PVK PFC

1650 cd/m’ PVK

- /PVK
PACC 7860F 7280L

1.
1990 Cavendish
PPV PLED 12
IS
T 0w
34
5—9
OLED
011
12 13
* 60425101

T E-mail jsyu@ uestc. edu. cn

PFC

HOMO

PVK

2.1.

06-0812 *

ITO

7V

PFC

PLED

060206



6686 56
HOMO 15 .PVK
5.46 eV LUMO 2.33 eV 1
2
H K//// N //////
BS 1 bromohexane Suzuk1
O T
n
1 bromooctan Bry, FeClaBr tl]';methyl borate C % Y />
DMSO chloroform n-Butyllithium ~Q'
1 PFC
CoHy —-CH—CH7
|
CeHirn CgHyy <_\§N%=> O //
plaget S
\ ]
PFC PVK Algs
2
2.2.
_PVK: PFC Mg:Ag (300 nm)
BCP Alqg Alq 3 (15 nm)
15 Q/[] ITO BCP (10 nm)
Mg :Ag=10:1 F+5%) (100 nm)
3 . bathocuproine ITO
BCP PFC N
100nm  Alg, 15 nm 10 nm
BCP 3
nm/s ~1 nm/s. Proteck
ITO 30 9100 5 mm
min X 6 mm.
ITO 617
2.3.
10 mg/ml  PFC PVK
PFC:PVK =1:2 wt% 10 mg/ml  PFC _ JV _
PVK LV KEITHLEY-4200
. ST-86LA
4.0x107* 3.0x107° Pa PL FL OPT-2000
~0.1 UV-Vis —



11 - /PVK 6687
Uv1700 PVK PFC EL
410—420 nm
3. PVK  PFC
PVK: PFC 5
4 \Y EL 520 nm Algs
PL 410—420
nm . PFC TV EL 415 nm
PL 450 nm PVK: PFC PFC 520 nm Algs
PFC Alg,
PL PFC 9V
EL 420 nm
PVK: PFC PVK 7V
18 PFC
PFC
PL PFC 6
PVK PFC HOMO LUMO
Loy Q% e PVK PVK  PFC
I 4 —e—PFC
P 0.8 t A —a— PVK:PFC PVK
E] %
g 0.6} % : PFC BCP
2 oal XA“A H Al
R A e
5 !
0.21 Q;: Y
0.0
200 150 500 550 600 PVK: PFC
P /nm <7V
PVK  PFC
4 PL
5 5V7V 9V
Lot Lo} A —a—PVK Lo} —am PVK
2] 2] —e—PFC 2] —eo— PEC
g 08 g 08 ? —a— PVK:PFC ERR —a— PVK:PFC
£ 06} € 06} 1 £ 0.6}
~ ~ . ~
ﬁ 0.4} e PVK g 0.4} g 0.4f ]
o 0.2t i vpEC A o02f g oozt
0.0} (a) o.of ® 0.0} ©
400 450 500 550 600 400 450 500 550 600 400 450 500 550 600
K /nm K /nm K /nm
5 5VIV 9V EL a 5V b7V ¢ 9V



PFC

6688

56
E E, q
1 Rate; E
PVK: PFC
19
- Chen PVK PFC/BCP
TOF Algs
PVK
Al PVK
% v =7V
Algs
PVK : PFC/BCP
EL
Alg,
>T7V
6 b
Algs
Algs
Algs
Algs PVK:
PFC
® Fowler-
Nordheim 2
22
2
™ n( E g
Rater o« Eexp| - h 2mkE, (qE)] 1
HZRRH(0eV) HERESH (0eV)
LUMO LUMO
2.0eV
2.0eV 2. 9.6V
2.9eV  3.2¢V Ry el
[ X X J
Mg:Ag
PVK:PFC 3. 76V
PVK:PFC
BCP || Alg, BCP
ITO
4.8eV 5.5eV
00 1TO
000 O 0 O I
Q O 5.7eV 4,8eV [5.5eV /
6.5eV (a) P © 6.5eV 0]
o
HOMO HOMO
6 a b
7  PFC
- JL-V PVK  PFC Foster
PFC 15V 776 cd/m’ -
678 mA/cnt’ . 15V
1650 cd/m’ 1280 mA/cm’ .
8.8x 10K ¢, (= d 7y
Ky = % 6 j Fy 7 e 7 A I
ntpR 0

PVK

X



- /PVK 6689

Ker 410 nm PFC
PVK
PFC PVK AE,=0.37
2 8 eV PVK  PFC .
PFC  UV-Vis PVK PFC  PVK
PFC 320 nm 400 nm PVK  PFC
400 nm 320 nm PVK
1800 1600
800 [ _ {800 ool —
700l PFC J. 1700 PVK:PFC Jy a0
— 1400 | P 11200 &
600 | A 1600 du &
o ~ 5 & 1200 W 1000 3
500 | ] 2 4 s
S o 500 g § 1000 | I PO
3 ao0f f 140 < 2 oot ¥ >
300 v {300 & 8 oo .l o0 &
B 00 " J200 8 F 0l A 1400 8
/.;D g . =
100 | . 1100 200 L 1200
0f mmaREES FH Hl T 0t gauaqaaagn!?ﬂﬂ 4o
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
HUE/V M /V
7 PFC - - JLV
Lo} 4
—e— PFC B :
—o= PVK k&t
z 0.8} %)
5 & PFC  PVK
e O 6 L ﬂ
< ol ﬂ
~
5. A
5 o04ar PVK
a L ]
I
T o2t PEC
0.0
300 400 500 600 700
A /nm
PFC 1650
2
8 PFC  UV-Vis PVK PL cd/m
PVK  PFC
Burroughes ] H Bradley D D C Brown A R Marks R N Mackay 5 Bum P L. Holmes A B Kraft A Bradley D D C Brown A R
K Friend RH Bums P L Holmes A B 1990 Nature 347 539 Friend R H 1992 Chem . Commun. 1 32
Partridge R H 1983 Polymer 24 733 6 TanHS ChenLC Wang XJ] Yao]JQ JuCX XieHQ Gao
Wang J Y Li YK Hu W X 1998 Semiconductor Optoelectronics 19 G. H 1998 Chin. Phys. Lewt. 15 137
283 in Chinese 1998 19 7 Gustafsson G Cao Y Treacy G M Klavetter F Colaneri N
283 Heeger A J 1992 Nature 357 477

Friend R Bradley D Holmes A 1992 Physics World 1 44 8  KidoJ Hongawa K Okuyama K Nagai K 1994 Appl. Phys.



6690 56

Lett . 64 815 16 KimJS Cacialli F Cola A Gigli G Cingolani R 2000 Synth .
9 Greenham N C Moratti S C Bradley D D C Friend R H Holmes Met . 111-112 363

A B 1993 Nature 365 628 17 Nguyen T P Rendu P Le Dinh N N Fourmigue M Meziere C
10 KimYH ShnDC YouH Kwon S K 2005 Polymer 46 7969 2003 Synth. Met . 138 229
11 HuangF NiuYH LuMS ZhouXH Tian Y Q K-Y A 2006 18  ZhangP Zhou YH Liu X F Tian W] Li M Zhang G 2006

Appl. Phys. Lett. 89 081104 Acta Phys. Sin. 555494 in Chinese
12 Pschirer N G Bunz U H F 2000 Macromolecules 33 3961 2006 55 5494
13 Gong X Wang S Moses D Bazan G C Heeger A J 2005 Adv. 19  Chen B Liu S 1997 Synth. Met. 91 169

Mater . 17 2053 20 YangSY WangZ]J XuZ Chen XH HouY B Xu X R 2000
14 Wei F X CaoJ Zhang X B Liu X Jiang X Y Zhang Z L. Zhu Chinese Science Bulletin 45 824 in Chinese

W Q XuS H2006 Acta. Phys. Sin. 552008 in Chinese O 2000 45 824

21 Fowler R H Nordheim L 1928 Proc. R. Soc. A 119 173
2006 55 2008 22 Hao] G DengZ B Yang S Y 2006 Displays 27 108

15 WangR WangWZ Yang GZ Jiang YD YuJS J. Polym. 23 YulJS ChenZ ] Sone M Miyata S Li M Watanabe T 2001

Sci. Part A Polym. Chem. submitted Jpn. J. Appl. Phys. 40 3201

Electroluminescence characteristics of a blend system based on
a novel fluorene-carbazole copolymer and PVK doping system ™

Suo Fan'  Yu Jun-Sheng' ©  Deng Jing'  Jiang Ya-Dong' ~ Wang Rui*  Wang Wei-Zhi*  Liu Tian-Xi®
1 State Key Laboratory of Electronic Thin Films and Integrated Devices School of Optoelectronic Information
University of Electronic Science and Technology of China  UESTC ~ Chengdu 610054  China
2 Deparment of Macromolecule Science  Fudan University —Shanghai 200433 China
Received 4 February 2007  revised manuscript received 12 April 2007

Abstract
The photoluminescent and electroluminescent characteristics of a blend polymer system consisting of a novel fluorene-
carbazole copolymer PFC and poly vinylcatbazole ~ PVK were investigated. Three OLED devices with the structures of
indium-tin-oxide ITO /PVK PFC/bathocuproine BCP /tris- 8-hydroxylquinoline -aluminum Alg; /Mg: Ag indium-tin-oxide
ITO /PFC/bathocuproine BCP /Alg;/Mg : Ag and indium-tin-oxide ITO /PVK/ bathocuproine BCP /Alq;/Mg : Ag
respectively were fabricated. The optoelectronic properties of the devices were measured. The results demonstrated that PVK in
the blend system effectively restrained the formation of PFC excimers in solid films. Light emission of the device with blend
system shifted with the variation of applied electric field and variable color ranging from green to blue could be obtained. The
luminance of blue light reached 1650 cd/m® when the drive voltage was higher than 7 V. It was inferred that an energy transfer

process from PVK to PFC might have occurred in this blend system.

Keywords organic light-emitting diode fluorene-carbazole copolymer/poly vinylcarbazole blend system electroluminescence
energy transfer
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