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Emission Characteristics of Red OLEDs
with Fluorescent and Phosphorescent Dopant
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Abstract

Red color OLED has been fabricated by the doping method apply to CBP using co-evaporation,
- GDI4349 of phosphorescent dopant, and rubrene of fluorescent dopant. The OLED structure are
multi-layer of ITO(150 nm)/ELM_HIL(50 nm)/ELM_HTL(30 nm)/CBP : Rubrene, GDI4349 (30 nm)/BAlq
(30 nm)/LiF(0.7 nm)/Al (100 nm). Accomplished best result at 3 vol.% of rubrene when the OLEDs were
made of 1, 3, 5, 7, 9 vol.% doped rubrene. The highest efficiency of 7.2 cd/A was resulted at 8 vol.%
of GDI4349 when the OLEDs were made among 5, 8, 11, 14 vol.% of GDI4349. Obviously, the best
concentration of rubrene at 3 vol% and changing GDI4349 concentration to 5, 8, 11, 14 vol% OLED
dramatically enhanced characteristic of resulted 10.7 cd/A at 8 vol% of GDI4349. This result would
understand to analyse as the emission efficiency increases by energy transport efficiency increase
using GDI4349 energy transfer when rubrene absorbs the energy from CBP of fluorescences host.

Key Words : OLED, Red, Co-dopant, Fluorescence, Phosphorescence

1. M

ZAAY fagdelg FE 2= OLED
(organic light emitting diode)® <233 W& &
&%, F Alopzt, A, vy T AL A
Ao & AF7F RYHm Yok 82 wF A
5E A& OLEDx olv 4&3tse] gz 7]&
o] HHioj~Zoldl LCD(iquid crystal display)
1} PDP(plasma display pane)Z tjAg & de
A dagdo2 S5 gn gl 53] HEA
& A3t OLEDE &2 4o &ol3ty, t&
T2 AFe] 7bsdttte FHES 7FXI TH1
A tl2Edelzs OLEDZF &g &2 984
T AdA dido) Azbs ook ol ey @A)
OLED &AtellA AH Zabes mao)) F4 2xp

=2
[

LA

[ RelR R R Y e -1 e
(B2 ZHAM MEE 2H11-1)
a. Corresponding Author @ sunghooju @daeijin.ac.kr
X 2009, 10, 5
1R A AL 2009, 11, 17
A ALet® 1 2009. 11. 23

1039

of va] E&olvt +% FWAA Age] U1l
weta A4 2z A MEAE 9 NEE A
829 Ao} FAVIE 87HT U

g BF& AVMAZE A4¥EE F4 OLEDE
olml Aol gt AU w zkHo] & A
A 41¢1 DCJTB(4-(dicyanomethylene)-2-t-butyl-
6(1,1,7,7-tetramethyljulolidyl-9-enyl)-4H-pyran)t}
DCM(4-(dicyanomethylene)-2-methyl-6-(p—dimet
hyl-aminostyryl)-4H-pyran) ¢ £3d& oyx
o Aol & WP A Hrlste AR&EAY,
Bt 58 7589 HA 93& Ay st F7t
A9l REAHAE Rubrenedt FAld Hsbates Wb
o] glh{1-3]

FREHY 2P §& FAE S8 8o
AEd Agd 28 B} & A8S ¢& #
AE Wel AFELE AEss W elt}45)
ALY FEAE o EIvnoly EHE HPL)
& ZEE ARSI AedME BfHeg
Bg 9e 4 Yot BuE olF Ir, Pt, Os, Re,
Eu, Tb 5& ©o]&% F7&&3dE <d8A 9



J. of KIEEME(in Korean), Vol. 22, No. 12, December 2009.

t}H4-6]. £3) Ir A ES o] &7 AFARY °4?'-7}
23] °l—ar°17¢1 A L A dgo A -5
EAo] &rFYrH56]

B dFe &3 Ao ¥4 AF HAA
B A88 A$ g3 HuAE Hote a9E ¢
olR uzt gtk 23 ZA=Z CBP(44'-NN'-
dicarbazolebiphenyl) & A&3t4 3, ¥F HIAZ
Rubrenest Q1% A7IA2 GDI43498 T A S32hst
= ubgol olsle] A OLEDE A&t Az

g OLEDS B4 AG-AF-43I= EAE
zAste] HFEEL ANSAL, EL ¥ 24
¥ % PL 2R 29EIS FAse TF 548

2Hstgn.

2. 48 A e

X4 OLEDE A8y fgtd 45 Aoz
FA7F 150 mmolx, WA el 10 @/ 100 mm
x100 m¢! ITO} S&# &8 71%& AHgatd T
ZBAE AHgslo ITOS #HEE FAsa, 1 H
of W3 WAHe) 3 m x 3 mt HEE AFAE
Abgste] AdwS gAsEd ALE J#e §
A w93 ®d AT diy] EH7IAA
UV(ultraviolet) & ZAFIAY. 718 F&& 98
o AT £7]%= 50x107 torr7k wWi71E F, AE
FYZFo2 ELM_HIL E3¢&'2 A/s9 53 £%
2 50 mE =Fsln, IFF$3F 02 ELM_HTL
£ 2 A/sS) FF £5%2 30 m FAE F3E4H
t g3EozE w3 29 CBP A% AHJHA
2 GDI4349¢+ 333 H7IAZ RubreneE ¥4 F
Ao oae &89 Rubrene 1, 3, 5, 7
9 vol%E #A7bste A9 AL 21, 2 F F
A o] Rubrene e 3 vol%ZE TASI, AF
H7 A2 GDI4349% 5, 8, 11, 14 vol.%e =7
A axRE ARG o] W wFEFE 2 A/sY
2% $x2 30 mE FAF3NAD AAFEEFTLE
= BAIGE 2 A/s9 & £x=2 30 mm T3 A
1, tteo = LiFE 0.7 mm, Al 100 nm S3314
Z.:X}E aAsidch ety gAdE AR FE2E
ITO(150 nm)/ELM_HIL(0 nm)/ELM_HTL(30 nm)/
CBP : Rubrene, GDI4349(30 nm)/BAlq(30 nm)/
LiF(0.7 nm)/A1(100 nm)& 7}A o, &5o] FEo|y
ALERE A2 B3I ¢std KEE AE
sto] B-A) &gl

W 22 ALSE CBPY AH7AE AREE
Rubrene ¥ GDI4349¢] ¥4 2¥E"d % PL

t El

J

el

=

1040

(Photoluminescence) ~ZFEHE & Xé 3}9114 xﬂz}
i3] OLED-4 \:Il-.»]— _E_
A2 7= Keithley2l 2400 SourceMeter = /\}%3}
A, A7tE AL AF s dFHEE Yo
wd e Mzg 2 33 ~"EHL Light
Measurement SolutionAt¢] PR-650& AM&3t &
A3t

3.2 A EE

a9 1L 4% BAZ AM83he CBPY F4 29
_E_Eh—} PL(Photoluminescence) ~HE#H % 4
Rubrene-4 :gr_/r_ /\:;ﬂEa-l_,,]. PL }\JﬂEFH Eﬂ Q]
229 GDU3MIS) F4 AWEH PL ~HEH
275t Uehd RAolth CBPY A% 358 mollAl
HAUFgE 7HAe F¢ ~HEYH 385 molA A
#e 7Fn wkxZo] 54 mel PL 2¥9EHE el
Witk Rubrened Z-$ol: 538 mmollAl Holgts
7HX 3 gEXEo] 102 mE WS F5F 2HEYH
557 mell A AL e g 2HEHS Yehy
9th. Rubrened &4 2#HEY o] CBP2 PL
2¥9EY 993 39 A3+ CBPEHRE Rubrene
o2 Uy Aozl dojd 4 UL Yulgth A
3 EAQ GDM349E 484 mmollA Hoizke 7MAz
x| Zo| 227 mE w$ FEHT FHAA AU
E EFsla, 621 ol A HUlge Z2e A4 wds
Jehigith o] Adtelr GDI43499] &4 AHEF
goo] IRE CBPY PL 2¥EY 993 F3HH
o] glo] CBPEXE GDI434929] o] #ol7l ¢
g dojg & S-S & F JAT E=F 557 mn
2 402 3= Rubrened 3ol GDI43499)
F599d 32 FHso 319l Rubrene2Z5-H
GDI4349=9] oux] Helx & dojd F UL
o 4 itk wiebd CBPE%E Rubrened} GDI4349
2 YR He|7t sbsslx, F3 RubreneZ 5
GDI43492 9] oud=] Helz 7H58e & 4 UTh

19 2% ITO(50 mm)/ELM_HIL(50 nm)/ELM_
HTL(30 nm)/CBP : GDI4349(30 nm)/BAlq(30 nm)/
LiF(0.7 nm)/AI(100 nm)9] FZ=2 A1 GDI4349
o] F7}=e 5, 8, 11, 14 vol% = WIAA A3
OLED &#¢] drbdgtel digt &3 =g 54
stod Vel Aotk rbE el FbEe wet
% = FF3 F/Msta Y3, GDI43498 8
vol.%$ 11 vol.% H7+g A $ol B ArbAEste
A =L IEE YRt @440 GDI4349%
5 8 11, 14 vol% A7t AS zZHz 125, 10,

s o of rd



*Rubrene-UV *Rubrene-PL *CBP-UV
“(CBP-PL *+GDI4349-UV #GDI4349-PL
5
<
2
w
c
2
=
200 300 400 500 600 700 800
Wavelength (nm)
123 1. CBP, Rubrene, GDI4349% &4 ¥ PL
2HEY,
Fig. 1. Absorption and PL spectra of CBP,
rubrene, and GDI4349.
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Fig. 2. Luminance - voltage characteristics of
OLEDs doped with GDI4349.
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Fig. 3. Current efficiency - voltage characteristics

of OLEDs doped with GDI4349.
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Fig. 4. Luminance - voltage characteristics of
OLEDs doped with rubrene and GDI4349.
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