58 10 2009 10
1000-3290/2009/58 10 /7272-06

ACTA PHYSICA SINICA

Vol.58 No.10 October 2009

(©2009 Chin. Phys. Soc.

2009 4 26

ITO/NPB/Alq, /LiF/ Al
Lrv LV

PACC 7855K 7430G 7170C 7860F

I.
1—
. 20
70 Groff  *°
MEL
OLEDs
=21 Kalinowski " Algs
MEL 500 mT
3% . Odaka ™
ITO/a-NPD /LiF 0—2 nm /Alg,/LiF/Al
40 kA/m 50 mT
LiF 1.5 nm 8% .
Xiong " 150 K ITO/a-NPD/ Algs/
LiF/Al MEL
* 10804036

155 .
T .E-mail Jiang_ wl@163. com

136000
2009 6 8

ITO/NPB /CBP Tr ppy 5/BCP/Alg,/LiF/Al

4.4% T%.

40 kA/m 50 mT
MEL
MEL
MEL Algs

ITO/NPB 50 nm /Alg,

50 mT

60 nm /LiF 0.6 nm /Al
ITO /NPB 50 nm /CBP 5%]Ir

150 nm

ppy 5 30 nm /BCP 10 nm /Alg; 20 nm /LiF 0.6
nm /Al 150 nm 50 mT

LV LV
4.49 7% .
2.
ITO
5% 107" Pa
40 Q/sq
X 2 mm 1TO
0.1—0. 2 nm/ s 5% 107 Pa

20082112 20080528

2008



7273

10
Al. FIM-V Keithley 2400 PR655
MEL - -
Us-6
Keithley 2400 3
L ]
T l
s o
& -
ST <
avavaa | -
5\ T
G O
NIB Algy
l
N
\| A
AT
| [
Cnp v {ppy)s RCP
1
Al (150 nm)
LiF (0. 6 nm)
Al (150 nm) Alqgs (20 nm)
LiF (0. 6 nm) BCP (10 nm) :
Alq; (60 nm) 5% Ir (ppy) 3 : CBP (30 nm) L
+| |- PR.02a
NPB (50 nm) NPB (50 nm) @ b _|_
st s
ITO 1TO
(a) ®
3
2 a b
5 AllT
Alll=T 50mT -7 O0OmT /I O0mT x100%
3. AEL/EL AEL/EL = EL 50 mT
—EL OmT /EL O mT x100% .
3.1.
16 17
50 mT Algs
- v - v .
4 - 5V 10V 2.4%
1.7% 4.4% 2.2% .

EL-V



7274 58
I 3000
5F —O0—0mT —O0—0mT
- —e—50mT 2500 F  —®—50mT
4t I
I 2000 -
3t B 3
p! 5 1500 -
S, 3 I
1000 |
1r 500
(a) I ©)
0 B 1 L L L 1 " 1 L 1 L 1 0 i 1 1 L 1
5 6 7 8 9 10 5 6 7 10
28% VIV
. 4 Algs - a LV b LV
2.6 o 5.0
L7+ @
2.4t ° H4.5
>< T
1.6 i \ ]
- 2.2 o . 4.0 )
< *® ~
5 < 20} 13.5 &
S 15 <l~ pll=
&
L8} ° o]0
1.4 —0—0mT \
—e—50mT L6F —o—0mT 12.5
—e—50mT \o
T Lale o0 L s 12,0
5 6 7 8 9 10 5 6 7 8 10
1 7aY% v/v
. Alg; - 50 mT MEL a EL-V b
3.2.
6 50 mT Ir ppy ; 5V
LV LV 7 18.8% 13.6%
- EL-V
Algs 7%
3000 |
8 —0—0mT —0—0mT
——50mT 2500 F  —8—50mT
or 2000 -
p k 1500 |
5 L
S Ar < I
"~ ~
1000 |
5| I
500
@) I (b)
0r 0k
1 1 1L 1 1 1 1 I 1 1 1 L 1 1 1 1 1 1 1
5 6 7 8 9 10 11 5 6 7 8 10 11
VIV VIV
. 6 Ir ppy 3 - - a IV b LV


Absent
Image
File: 0

Absent
Image
File: 0

Absent
Image
File: 0


10 7275
22 10
—O—0mT |
420} —0—0mT o0 | —e—50mT
—e—50mT . 19
3.5 18N 1s
1; G — z
3 30r NfN 0/030/0 0 17 d‘d
EJ < 14} \.\‘/. 4
2.5} 12k 18
L 45
2.0f ® YT w ]
1 L 1 1 1 L 1 1 8 Lu N 1 I I 1 I I 4
5 6 8 9 10 11 5 6 7 8 9 10 11
V/V V/vV
. 7 Ir ppy 3 50 mT MEL a ELV b
3.3. 8
Odaka
T, T, T
T, S
ST
T 107°—10 s S
S T 107°—10""% s T
S S T
S
T, S
Em  Merrifield ® Ir ppy ;
kl
T+D1« T D1 —D,1+8S
£ £7 7
. o sl I oy
2 CBP Ir ppy ;
T D, S k,
Forster
Dexter 2
CBP Ir ppy 3
1821

T, T, T.


Absent
Image
File: 0


7276

58

10
11
12

ITO/NPB /CBP Ir ppy ;/BCP/ Alq,/LiF/Al
50 mT

Ir ppy ; CBP
CBP
23
. CBP Ir ppy ; T, S
CBpP
Ir ppy 5
ITO/NPB/Alq, /LiF/Al

Baldo M A Thompson M E  Forrest S R 2000 Nature 403 750 13 Zurowska B Kalinowska-Lis U Brzuszkiewicz A Ochocki J 2009
Howard W E  Prache O F 2001 IBM J. Res. Dev. 45 115 J. Inorg. Chim. Acta 362 1435
Xie YQ GuoJH Peng]B CaoY Wang Y 2005 Acta Phys. 14 Shakya P Desai P Kreouzis T Gillin W P 2008 J. Appl. Phys.
Sin . 54 3424 in Chinese 103 3706

2005 54 3424 15  Veeraraghavan G Nguyen T D Sheng Y Mermer O Wohlgenannt
Sun Y R Giebink N C Kanno H Ma B W Thompson M E M 2007 J. Phys Condes. Maiter 19 6209
Forrest S R 2006 Nature 440 908 16  Desai P Shakya P Kreouzis T Gillin WP Morley N A Gibbs M
Xie W F Zhang LT Liu S'Y 2006 Opt. Express 14 10819 R J 2007 Phys. Rev. B 75 094423
Yeh SJ Chen HY WuMF Chan LH ChiangCL Yeh HC 17 Kalinowski J Cocchi M Virgili D Di Marco P Fattori V 2003
Chen CT Lee J H2006 Org. Electron. 7 137 Chem . Phys. Lett. 380 710
CaoJS Guan M Cao GH Zeng YP LiJM Qin D S 2008 18  Odaka H Okimoto Y Yamada T Okamoto H Kawasaki M
Chin. Phys. B 17 2725 Tokura Y 2006 Appl. Phys. Lett. 88 3501
Groff R P Merrifie R E Suna A Avakian P 1972 Phys. Rev. 19 WangZ HeZH Tan X W Tao ML Li GQ Xiong Z H 2007
Lett . 29 429 Acta Phys. Sin. 56 2979 in Chinese
Groff R P Suna A Avakian P Merrifie R E 1974 Phys. Rev. B9 2007 56 2979
2655 20  Em V Merrifield R E 1968 Phys. Rev. Lett. 21 609
XiongZH WuD Vardney Z V. Shi J 2004 Nature 427 821 21 Shikoh E Kawai T Fujiwara A Ando Y Miyazaki T 2007 J.
Hu B Wu Y 2007 Nature Mater . 6 985 Magn . Magn . Mater. 310 2052
Sun CJ WuY XuZH HuB BaiJM Wang]JP Shen J2007 22 Baldo M A Forrest S R 2000 Phys. Rev. B 62 10958
Appl. Phys. Lett. 90 2110 23 Baeck HI Lee C H2008 J. Phys. D Appl. Phys. 41 105101



10 7277

Effects of magnetic field on organic electroluminescence *

Wang Jin  Hua Jie Ding Gui-Ying Chang Xi Zhang Gang Jiang Wen-Long'
College of Information Technology  Jilin Normal University ~ Siping 136000 China
Received 26 April 2009 revised manuscript received 8 June 2009

Abstract

Electrofluorescent organic light-emitting device with the structure of ITO/NPB/Alq;/LiF/Al and electrophosphorescent device
with the structure of ITO/NPB/CBP Ir ppy 3;/BCP/Alq;/LiF/Al were fabricated. Their electroluminescence properties were
measured under an external magnetic field of 50 mT. Compared to the case of without magnetic field the electroluminescent EL
efficiencies of the above-mentioned two kinds of devices increase 4.4% and 7%  respectively. Based on the luminescence
mechanism of organic light-emitting diodes OLEDs  the observed phenomena were explained. The origin of the improvement
can be attributed to the Zeeman split of triplet state due to the external magnetic field influence resulting in the conversion of
triplets T, into singlet S in the electrofluorescent device and an increase of the rate constants of triplet energy transfer from host
to guest in electrophosphorescent device respectively. At the same time the reduced concentrations of triplet decreases the
interaction of triplets with free carriers resulting in an increase in the mobility of free carriers within the device and hence

increasing the current.
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