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Emission Properties of White Light Emission Organic Electroluminescent
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Abstract

We report the white light emission from the multilayer organic electroluminescent(EL) device using

exciplex emission. The exciplex at 500nm originated between poly(N-vinylcarvazole)(PVK)

2,5-bis(5’ -tert-butyl-2-benzoxazoly)thiophene(BBOT)
N,N’-diphenyl-N,N’~(3-methyphenyl)-1,1’ -biphenyl-4,4’-diamine(TPD) and BBOT were observed. Also,
the energy transfer from PVK to BBOT and poly(3-hexylthiophene)(P3HT) in mixed emitting materials
was occurred. The electorluminescence(EL) spectra of organic EL device which have a device structure
of ITO/CuPc{Gnm)/emitting layer(100nm)/BBOT(30nm)/LiF(1.4nm)/Al(200nm) were slightly changed as
a function of the applied voltage. The luminance of 12.3 £W/cm® was achieved at 20V and EL

and

and

exciplex of 550nm originated from

spectrum measured at 20V corresponds to Commission Internationale de L'Eclairage(CIE) coordinates of

x=0.29 and y=0.353.
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Fig. 1. Molecular structures of emitting materials,
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Fig. 2. PL spectra of emitting materials.
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and exciplex formation.
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Fig. 5. Time-resolved PL decay dynamics of

(a)emitting materials and (b) mixed
emitting material for white light
emission.
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Fig. 7. EL spectra of white light EL device
according to the applied voltage.
0.9
520
/M\§
0.8 pro
510
0.7 \4’“
S
0.6 oS
0.5 500 L
H o
= T 014y W
0.4 ®
\ 16V b
\ év i SIS
18V &
0-3 B4 0 20V
*700-78
0.2
0.1 ‘:s'
& 3
0.0 &
00 01 02 03 04 05 06 0.7 08
X
SEERNEEDE R RS SRR EE 3
Fig. 8. CIE(1931) chromaticity diagram with
coor dinates corresponding to white
light emission according to various
applied voltage.

766

ITO/CuPc/E &34 %/BBOT/LIF/Al ¥ H <]
Fz2 A4 19 62 29 AHG-A
- =545 Vet drbEste}] E1EEA A
9 A= AsgFder FsAT &1 A
2+ ol5& dolry] Hs logV-lov]e #AE &
A et Al dU18E ARE 9 dEd
gsiJecvite] BAE ot} R71EFY
I ER 9 slgelst zgHAT A
Me Ef9 4L QAo AF7T AsFSs
527 AZste]  JeV'9) A
traped-carrier-limited space-charge current(TCLC)
gode] eEldTHIl AAE 10VAA  turn-on® i
20Vel A 123 pW/em® ¢ 2373 ES et o
#Fe CuPc HHF & AME3A G2 229 437
=7F 20VelA 065 pW/em®el Aol wsl ok 20u)
T4E Aeolth

Oy 7& Q7 AdE WEAIH
wsgazte] EL 2¥EZS Jebdo
450, 480, 510, 540, 650nmollA I =E HojH,
ASE Z7MAZ e w8 BBOTAA A s= 450J+
480nm B9 ¥ A7} A FMEE & 5 Aok o]
2} A4S ¢e FEAGANNE ITO A=A A

24

& o e T
Wojo 48 &y
e f 2 oo

A 24w

AFE

rz u&'i =
Norfo &

FFQel i@ X el =& PVK, TPD,
PIHTo. 2o HWFFY] ABHA  oFojA

exciplexol] 9% =M ekg7 PIATY] o8 A Ad4

o] 2T, FEAG] F5FH IREEO =
2 BBOTZ%Y oge] Audez F7bstr] wiE

o|tH10). EE, HAFLE AHESE CuPcd] F59

Q

a8 9. 20VellA A YAdgaate
2.

A

Fig. 9. Photograph of white light emission from
ITO/CuPc/emitting  layer/BBOT/LiF/Al
device at 20V.



o] 500~800nme] EEsT glo] WL F43)
2o o] FFFde] MIFse TF FIF A
gyez HopAe ofE e A2 AZdr
I9 8L AZFAGE WSATIEA S
#azte] EL =¥ E99 CIE(193]) ¥&%E 4E
doh 14Vel X AR EE HA-xd g s}
£ x=0.287, y=0467% UEIRT. A7FEAGE AEA
71| dFe] WMyoz WIHA HHFXE 16VelH
x=0.298, y=0.376, 18VelA x=0.306, y=0.3532.8 o]
ot 20Vl A= x=0.29, y=0353& uelWcl 23
9% 20Vel A S NAadgazte] @PALRNE v
ReR=

a2z

B wRdAE  ERedAmdl  wdse

exciplex ol 451 M AAVLAE Ao}
&3 2

1. $3A8E 243 PVK, BBOT, TPD, P3HT<
Eegtatato A= PVKS BBOTelA 500nm, TPD
2} BBOT Alololl A 550nme) exciplex’} 84
9t} 500nme exciplex®= PVKe LUMO® AF
F BBOTY HOMOZ «7]1"9 A=A, 550nme)
exciplex® BBOTY HOMOZ 978 Azte}
TPD® LUMO® Aol A¥3ted J4sts AL
Az,
2. EgddEe AzZHES PLe 443 BBOTS
P3HTY PL decay AIZte] 71ge &4 # 0“31
o}, o] F3 Wi=e] 2 PVKERE W30
Z+-2 BBOTS P3HTL Z oUx AY &HA —',—i_r i

-

741% L}WL oﬂw
Hojr} Jocvu 4
UrEPka}. 27 10V A

2
of
18
2
2
rir
I

o

g

o

i ol S il
bl
]

=
=
=

4
it

7] AlE s4EF J 99 exciplex
EL 2%E39
S T

Y
= m
o
[\™]
(]
<
2
o
N
O
o
‘LD
‘ﬁ
o
W

NAE ATt a9
PHLAE AZee A

o] 2 Aoz JddEr.

exciplex?] °o|&
2 ZRAHA %

::, rﬂ

® o o 82 o 5
_:g

767

AZIAAA BTG =EA Vol. 14, No. 9, September 2001.

n:{_l

o

H
ro

[1] C. W. Tang and S. A. VanSlyke, “Organic
electroluminescent diodes”, Appl. Phys. Lett,,
Vol. 51, No. 12, pp.913-914, 1987.

[2] 78E, A5<s, M, TEHBE “Poly(99-
dihexadecylfluorene)S  ©]&3F 7] Electr
oluminescent Display-® =4 @344 7o
T A7, AVlHAARGH=EA, 124 10
&, pp. 915-919, 1999.

[8] olZW, A¥e, “FA4wP He4 PPV FFF
A 4 R 5, ANBRARGN A,
1498 23, pp. 145-151, 2001.

[4] R. H. Jordan, A. Dodabalapur, M. Strukelj,
and T. M. Miller, “White organic electro
lumminescence devices”, Appl. Phys. Lett,
Vol. 68, No. 9, pp.1192-1194, 1996.

[5] Z. Y. Xie, ]. Feng, J. S. Huang, S. Y. Liu, Y.
Wang, and J. C. Shen,
ticity in organic multiple-quantum well white
light emitting devices”, Synth. Met.,, Vol.108,
pp.81-84, 2000.

[6] H. Zheng, R. Zang, F. Wu, W. Tian, and J.
Shen,
minescence

“Tuning of chroma

“Photoluminescence  and  electrolu

properties of
/poly(N-vinylcarbazole) blends”,
Vol.100, pp.291-295, 1999.

[71 AF%F, AR, +EE “Poly(3-hexylthiophene)
9] PL &% WY Fol &g 457, A7HAA
g2at3] =%}, 1438 2%, pp. 133-138, 2001.

[8] 1. Zhao, S. Xie, S. Han, Z. Yang, L. Ye, and
T. Yang, “Organic light-emitting diodes with
AZO films as electrodes”, Synth. Met, Vol
114, pp. 251-254, 2000.

[9] V. Bulovic, P. E. Burrows, and S. R. Forrest,
Semiconductors and Semimetals, Vol. 064,
Academic Press, pp. 269, 2000.

[10] G. Tury, R. Vabrik, 1. Kasa, K. Papp, L
Rusznsk, G. T. Szabo, A. Vig, and E.
Kalman, “Enhancement of  fluorescent
stability of 2,5-bis-2-(5-tert-butyl)-bensoxa
zolyl-thiophene(BBOT)  containing  LDPE
films”, J. Photoch. Photobio. A, Vol. 114,

pp.51-58, 1998,

comarin-urea
Synth. Met,,



