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Fig. 3 PL of PVK, CBP and Ir(ppy); and absorption
of Ir(ppy); and Rubrene
1. PL of PVK; 2: PL of CBP; 3: Abs of Ir(ppy)s;
4. Abs of Rubrene; 5: PL of Ir(ppy)s
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Fig. 4 Electroluminescence spectra of PVK :
Rubrene and CBP : Rubrene
1: CBP : Rubrene; 2: PVK : Rubrene 100 : 5 12 V
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Fig. 5 Electroluminescence spectra of PVK : Rubrene :
Ir(ppy)s and CBP : Rubrene : Ir(ppy)s;
1. CBP ¢ Rubrene : Ir(ppy)s;
2. PVK ¢ Rubrene * Ir(ppy)3(100: 5 3); 12V
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Fig. 6 Power-voltage characteristics of different EML
: CBP : Rubrene(100 : 5);

: CBP ¢ Rubrene : Ir(ppy); (100 : 52 3);

: PVK : Rubrene(100 ¢ 5);

: PVK : Rubrene ¢ Ir(ppy);(100:5:3); 15V
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Fig.7 Power-voltage characteristics of
EML with different concentration

1. CBP ¢ Rubrene : Ir(ppy); (100 : 5 8);

2: CBP : Rubrene ¢ Ir(ppy)s; (100 : 5: 3);

3: PVK ¢ Rubrene : Ir(ppy); (100 : 53 8);

4. PVK : Rubrene : Ir(ppy)s(100:5:3); 15V
3 45 ik

A ICH, AR T PR EERA R B A HLR SOR R
F, TEXFIFEE R, KGR0 E A RIRR . 8240k
HAF . EWF RSN PVK #1 CBP, $84461 4128 Rubrene
A Ir(ppy)s o 38 RIS SR SRR R BF ST & B, X B P
FARB B Ir(ppy)s I Rubrene Z [A1¥4 ] LA & A g &AL,



4 ittt

Jeig o

$29%

{H R = AARAT R Tr(ppy) s Z [A] Y g i 1% 356 2258 F A Rubrene
Z A HRE A& 3% . FF H. Ir(ppy)s 1 Rubrene 2[RI AT A & A
AEE A2 . TEAHFLERA T . 848 Ir(ppy)s R MF LR
% Ir Cppy)s WY& 56T B0, A6 P 3 EM 2] T
RubrenefE 557 nm b &%, £484% Ir(ppy);s J§ Rubrene [

ROCHE S UESE T X R £ R RHE i Ir(ppy)s [ Rubrene
fleith RE 2 BRI RE AL L] . [RIFIEW] T IrCppy)s AOHH
AR, I H 32 M CBP ) 9 7% 550 14 B 1% 1 L PVK B 58
5o 24 Ir(ppy)s HHBARH RGN . AR L T #OE DA
Ko FRPFPERE T RE, JotE TR,

2 % x #

[ 1] Liao LS, Kluhek K P, Tang C W. Appl. Phys. Lett. , 2004, 84(2). 167.

[ 2] ZHANG Fu-jun, XU Zheng, HUANG Jin-zhao, et al (JRAE(R . 1% £F, ¥4 M, 28). Spectroscopy and Spectral Analysis(GGi%2E 5 %Gi%
S8, 2006, 26(8): 1403.

[ 3] LIU Ling, XU Zheng, ZHANG Fu-jun, et al(X] ¥, & fE. K& . 4. Spectroscopy and Spectral AnalysisOGHEE 5615047
2006, 26(7); 1199.

[47] Forrest SR, Thomspon M E, Baldo M A. Nature, 2000, 403; 750.

[ 5] Hamada Y, Kanno H, Tsujioka T, et al. Appl. Phys. Lett., 1999, 75: 1682.

[ 6] DAndrade BW, Baldo M A, Adachi C, et al. Appl. Phys. Lett., 2001, 79: 1045.

[ 7] Gustufsson G, Cao Y, Treacy G M, et al. Nature, 1992, 357; 477.

[ 8] Ohmori Y, Kajii H, Sawatani T, et al. Thin Solid Films. , 2001, 393; 407.

[971 YANG Sheng-yi, WANG Zhen-jia, XU Xu-rong, et al(# %, FIEZHK, B, ). Spectroscopy and Spectral Analysis Oi2# 556
&MY, 2000, 20(6) . 872.

[10] TAO Dong-liang, HUANG Bao-gui, XU Yi-zhuang, et al(J#E2:, WAL, 18, 48). Spectroscopy and Spectral Analysis Q1% 5
SEIEAT) . 2001, 21(6): 740.

[11] XU Deng-hui, DENG Zhen-bo, XU Ying, et al (F& W, XSHRI, #2  #i, ). Spectroscopy and Spectral Analysis GGiE2 561041 o
2006, 26(8): 1406.

[12] WANG Jun, WEI Xiao-giang, RAO Hai-bo(E£ %%, ##, G, Acta Phys. Sin, (HIfR) . 2007, 56(2): 1156.

[13] LU Jing, HOU Yan-bing, SHI Quan-min, et al(Z f, &Lk, Ni4E., ). Spectroscopy and Spectral Analysis G2 5% 3E 7
M), 2007, 27(3): 420.

[14] Jabber G E, Kippelen B, Armstrong N B. Appl. Phys. Lett. , 1998, 73(9); 1185.

[15] Mori T, Kim H G, Mizutani T, et al. Jpn. J. Appl. Phys., 2001, 40: 5346.

Properties of Energy Transfer in Two Host Materials Doped with
Ir(ppy); and Rubrene
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1. Key Laboratory of Luminescence and Optical Information (Beijing Jiaotong University), Ministry of Education, Beijing
100044, China

2. Institute of Physical Science and Technology, Hebei University, Baoding 071002, China

Abstract The devices with phosphorescent material tris(2-phenylpyridine)iridium [ Ir(ppy); ] and fluorescent material 5,6,11,
12-tetraphenylnaphthacene [ Rubrene ] as dopants in two kinds of host were constructed in the present study. Respectively, the
two kinds of host are polyvinylearbazole [ PVK] and 4,4”-N, N-dicarbazole-biphenyl [ CBP]. We studied the properties of energy
transfer between host materials and dopants. Firstly, the absorption and photoluminescence spectra of PVK, CBP, Ir(ppy); and
Rubrene were measured. The spectral overlap between the photoluminescence of PVK and the absorption spectrum of Ir(ppy); is
larger than that of Rubrene. The result of the spectral overlap for CBP is the same as PVK. It was shown that the energy trans-
fer from the two host materials to Ir(ppy); is stronger than that to Rubrene. In addition. the energy transfer from Ir(ppy); to
Rubrene is possible according to their absorption and photoluminescence spectra. We compared the electroluminescence proper-
ties of different devices. In devicel of ITO/PVK : Rubrene : Ir(ppy)s; (100 : 5 : 2)/BCP(10 nm)/Alqs (20 nm) /Al and device 2
ITO/CBP : Rubrene : Ir(ppy); (100 : 5 : 2)/BCP(10 nm)/Alg; (20 nm)/Al(x=0, 3), under the same DC bias, the electrolu-
minescence results show that energy transfer from host to Rubrene through Ir(ppy); is the main mechanism. And energy transfer

is much more efficient in CBP as host than in PVK. In addition, at the same voltage, the light power of the device doped with
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Ir(ppy); and Rubrene is obviously stronger than that of the device doped with Rubrene only. When the concentration of Ir(ppy);

increases, the light power decreases at the same voltage, and the effect of concentration quenching is enhanced.

Keywords Organic electroluminescence device; Energy transfer; Sensitizer; Triplet
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