QI LB ATUAN
MY-HE

3 = TEE, 1
220

OISz, BXS
SCh

Voltage—-Current-luminance Characteristics of Organic,
Light—-Emitting Diodes depending on Hole—Injection Buffer Layer

Joon-Jeong, Tag-Yong Kim, Keel-Young Ko, Deok-Jin Leex, Jin-Woong Hong
Kwangwoon University, Far East university*

Abstract - In this work, we have seen the
effect of hole~transporting layer in organic
light-emitting diodes using
N,N’'-biphenyl-N,N’'-bis~-(3-methyl
phenyl)-[1,1'-biphenyl]-4,4'-diamine(TPD)  and
N , N !
-biphenyl-N,N’-bis-(1-naphenyl)-[1,1’-biphenyl]
-4,4'-diamine(NPB). NPB 1is regarded as a
better hole trans porting material than TPD,

since it has a higher glass transition
temperature(Ty). And current -voltage,
luminance-voltage and external quantum

efficiency of device were measured with the
thickness variation of buffer layer using copper
phathalocyanine(CuPc) and
polytetrafluoroethylene  (PTFE) at room
temperature. We have obtained an improvement
of External quantum efficiency when the CuPc
30[nm] and PTFE 1.0[nm)] is used
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Fig. 1. Molecular structure of (a) TPD, NPB
and (b) CuPc, PTFE

Fig. 2. Configulation of device
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Fig. 3 Current density-voltage characteristics of EL

device with the various NPB thickness at room
temperature
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Fig. 4. Luminance-Voltage characteristics of EL
device with the various NPB thickness at room
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Fig. 5. Current density-voltage characteristics of EL
device

with the various CuPc thickness at room
temperature

a% 59 19 6& 25, 30, 35, 45[nm]2) CuPc ¥
e ITO/CuPc/NPB/Algy/Al 279}
ITO/NPB(20nm)/ Algy/Al 2212] 8] Md& 3 He¢-
AiE S48 A4-3= E4S BdFn 9ot
CuPcd F7A7} 371845 AFLze 43 3
7t FNEE RAFEy, 57 AYE 4 VIRER
ol S #AT 5 At o] HE CuPc

[
e

_51_



2003 T48 SI2HEBE MY NRSS ZEE=UHE =28
NPB 20 [nm] o0 7l
10 L—"— nm — —O— e /
—o— CuPc¢ 25 [nm] ~ =—PTFE 0.5[nm] T / o
_ £ | —o—PTFE 1.0[nm] [aa
o —A—CuPc30[nm] 4 Gsol 4
c —a—PTFE 1.5[nm] ~/ /
£ [—v—CuPc35(nm] < 2 / o
B0 Cupc 45 [omiS £ | —o—PTFE 2.0[nm] larg
o Py ol —e—NPB 20[nm] i o
3 £ 2z e
S 2 e
£ _840 L 7
10 gl
3
(O]
10" 2 o -
0 5 15 0 5
VoItage[V] Voltage

Fig. 6. Luminance-voltage characteristics of EL
device  with the various CuPc thickness at room
temperature
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Fig.7. Current density-voltage characteristics of EL
device

with the various PTFE thickness at room
temperature
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Fig. 8 Luminance-Voltage characteristics of EL
device with the various PTFE thickness at room
temperature
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Fig. 9 Ext.quantum efficiency of
ITO/Buffer/NPB/Alq3/Al  devices  with  the
variation of CuPc and PTFE.
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