58 32009 3

1000-3290/2009/58 03 /1992-05

ACTA PHYSICA SINICA

Vol.58 No.3 March 2009
(©2009 Chin. Phys. Soc.

TPBI/Ag "
¥
510640
2008 8 2 2008 9 12
2 EML
HBL TPBI Al Ag Au
Ba/Al TPBI/Ag 57% TPBI/Ag
PACC 7360R 7855 7860F
Al In Sn
1 12—14
OLED 15 16
PLED
12 135- - -
2- TPBI / Ag
2.
Ba Ca Cs 1
2" TPBI
1997 Hung ° LiF/Al 1.
ITO
3 ALO; Cs,CO; MgO 10 min 80
s, C plasma  ITO
Cao’ Deng 50 nm PEDOT
Li-NPTEOS Li PSS 120°C 15 min
PEG 80°C 12 h 2 N,
. Wu ! 80 nm. TPBI
35 nm LiF 2 nm
Ag Au Ba 4nm Al 120nm Ag 60nm Au 60 nm
Ag Au 3x 107" Pa
* 50573024 V0634003 973 2009CB623604

T . E-mail psjbpeng@scut. edu. cn



3 TPBI/Ag 1993

Snm 0.1 nm s~ V L
5—50 nm I nm s 50 nm Keithley 236 -
Inms™'. PEDOT PSS PR-705
Alpha-step 500 100 mW ecm™> AM1.5
Tencor Company
. EL Keithley 2400
Instrapec [V CCD . J- 0.17 em®.

TPBI

O
a So
&g@

2 -
2.7 Ba/Al
3r 3.18 2.7
wv
g
% 4F 5 E Al
o~ 4.19
4.7 % B Ag
sl o 4.64
2 —
= 5.2 Au
5. 36 5. 32
6 6.2
1
1
¥y 3.
1 ITO/PEDOT PSS/ / 00 Ba/Al Al Ag Au
2 35 0 Ba/Al Al Ag Au
TPBI x nm /LiF y nm / 2a 1 QEexl_] -
3 35 2 Al Ag Au
2.0 1.2
(@) r _ - (b
1.0}
—a&— Ba/Al
1.5F r —— Al
0.8 F —Ag
2 s A
5 L0 —&— Ba/Al R 0.6
Q —¥—Al [ L
——Ag 4
A —4— Au 0.
0.5
0.2
0.0 ——— 0.0 - : ‘
0 100 200 300 400 500 600 700 800 900
it/ mA-m~? B/ nm

2 1 a QE., - b EL



1994

58
0.07% 1.47% 20 Ag Al
Au 0.1% Ba 12.5
Ba 10.3 0.5 2
1.46% . 1 Au Ag Al TPBI
9
TPBI/Ag
2 b 1 EL TPBI
) 2/TPBI
TPBI HOMO 2/TPBI
B3, 2 TPBI
2 a TPBI 35 nm
2 2
Au TPBI 1
2.5
2.0
ey
%
=
&
—ar—TPBI/Ba/Al —— TPBI/LiF/Al
0.5 —=—TPRI/Al 0.5 —&— TPBI/LiF/Ag
. —B—-TFBI/Ag . —&— TIPBI/LiF/Au
——TPGI/ A
0.0 N ' — 0.0 P L '
4] a0 100 150 200 O a0 140 130 200
BHinE S mA-m ? B S mA-am ¢
3 2 a 3 b QE..-J
2 3a 3b LiF
TPBI/ .Lee % 72% Al 35% Au
UPS Ag TPBI Ag LiF
/ 15%. Al
0.6 eV Al LiF
TPBI LOMO Ag L —
11 21 All Ag
Ag .
TPBI/Au LiF
Au Al TPBI
TPBI/Au
N
LiF
TPBI : TPBI/Ag Lik
TPBI/ Al Au ” TPBI/Ag LiF
LiF/Ag
TPBI  BCP /LiF/Al 2



3 TPBI/Ag 1995
2
32 mA cm~?
IV A% /ed m~? 1% A% /ed m~? 1%
Ba/Al 3.2 5.8 174.5 1.46 5.2 88.4 1.36
TPBI/Ba/Al 5.3 8.6 51.1 2.17 10.3 116.7 2.10
Al 7.3 7.3 0.9 0.12 9.2 6.0 0.08
TPBI/Al 8.1 14.6 205.7 1.36 12.6 63.9 1.18
TPBI/LiF/Al 5.3 7.7 14.2 2.34 11.3 112.7 2.24
Ag 7.0 9.7 49.5 0.17 8.3 8.4 0.13
TPBI/Ag 6.4 11.1 198.6 2.30 10.4 109.8 2.30
TPBI/LiF/Ag 6.4 13.3 372.1 1.96 10.7 59.5 1.43
Au 7.9 10.2 20.9 0.07 8.3 1.9 0.04
TPBI/Au 12.5 15.2 10.3 1.47 18.3 76.8 1.25
TPBI/LiF/Au 8.0 8.8 3.1 1.99 13.6 85.3 1.74
1.1V Ba
4 a AM1.5 100 0.05V TPBI
mW cm ™2
TPBI/Ag 1.15V Ba/Al .LiF Al Au
4 b Ag
TPBI
Ag
107! 2.0
O]
i TPBI/LiF/Al
10 TPBI/Ba
1.5 e
108 Ba/Al TPBI/Al
< TPBI/LiF/Au
E z TPBI/Ag
%2 07t M 1.0
B w TPBI/Au
—e—Ba/Al
sl Al
—w—Ag 0.5
—a—Au Al :
0 o TPBI/Ag TPBI/LiF/Ag
\ A ! Ag Au
-2 -1 0 1 2 0.0
BE/V FA AL
4 a -
TPBI
4. TPBI/Ag
2.3%
TPBI 1

Al Ag Au



1996 58

1 Tang C W VanSlyke S A Chen C H 1989 J. Appl. Phys. 65 Leit . 68 217

3610 13 JoSJ KimCS KimJB RyuSY NohJH Bak HK KimY
2 Burroughes ] H Bradley D D C Brown A R Marks RN MacKay S Lee S J2008 J. Appl. Phys. 103 114502

K Friend RH Burn P L Holmes A B 1990 Nature 347 539 14 Hirose Y Kahn A Aristov P Soukiassian P Bulovic V. Forrest S
3 Hung LS Tang CW Mason M G 1997 Appl. Phys. Lett. 70 152 R 1996 Phys. Rev. B 54 13748
4 Chan MY LaiSL FungM K TongSW ILeeCS LeeST?2003 15  Cumpston B H Jensen K F 1996 Appl. Phys. Leit. 69 3941

Appl. Phys. Leit. 82 1784 16  Gallardo D E Bertoni C Dunn S Gaponik N Eychmuller A 2007
5 LeQT Yan L Gao YL Mason M G Giesen D J Tang C W Adv . Mater. 19 3364

2000 J. Appl. Phys. 87 375 17 Huang] LiC XiaYJ ZhuXH PengJB CaoY J2007 Org.
6 Kurosaka Y Tada N Ohmori Y Yoshino K 1999 Synthetic Met . Chem . 72 8580

102 1101 18 lLoSC MaleNAH Markham J PJ Magennis SW M Bum P
7 Choi HW KimSY Kim WK TeeJ L2005 Appl. Phys. Leit. L Salata O V. Samuel D W 2002 Adv. Mater. 14 975

87 082102 19 DuB WanglL WuHB YangW ZhangY LiuRS Sun ML
8 LiY Zhang D Q Duan L. Zhang R Wang L. D Qiu Y 2007 Peng ] B Cao Y 2007 Chem. Eur. J. 13 7432

Appl. Phys. Lett. 90 012119 20 ChengLF HungLM Ding XM GaoZ Q leeCS LeeST
9 CaoY Yu G Heeger A 1998 J. Adv. Mater. 10 917 2000 Displays 21 51
10 DengXY LauWM Wong KY Low KH Chow HF CaoY 21 Hill I G Rajiagopal A Kahn A 1998 Appl. Phys. Lett. 73 662

2004 Appl. Phys. Lett. 84 3522 22 Wang XJ ZhaoJM Zhou Y C Wang XZ Zhang ST Zhan Y
11 WuHB HuangF MoY Q YangW Wang DL PengJB Cao Q XuZ DingHJ Zhong GY Shi HZ XiongZ H LiuY

Y 2004 Adv. Mater. 16 1826 Wang Z ] Obbard EG Ding XM Huang W Hou X Y 2004 J.
12 Hirose Y Kahn A Aristov V. Soukiassian P 1996 Appl. Phys. Appl . Phys. 95 3828

Organic red light-emitting diodes with a soluble luminescent
compound and a novel TPBI/Ag cathode *
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Abstract
Soluble small red molecule No. 2 was introduced as the emitter for light-emitting diodes PLED with different cathodes.
N-arylbenzinmidzoles TPBI was used as hole-blocking layer HBL to lower cathode barrier and facilitate electron injection.
With TPBI/Ag cathode the quantum efficiency was increased by 57% . The reason for the efficiency increase is that interfacial
dipole layer was formed at the interface between TPBI and Ag and possibly coordinated reaction between Ag and N atom in TPBI
leads to a superior contact between TPBI/Ag.
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