=17 A2 5.5} 2
‘00 4z ten =y

Cl28 7| EL 2Xt9] of x| M SMo| st 4T

Energy Transfer Phenomenon in Organic EL Devices
Having Single Emitting Layer
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Abstract

The organic electroluminescent(EL) device has gathered much interest because of its large potential in materials and
simple device fabrication. We fabricated EL devices which have a blended single emitting layer containg poly(N-
vinylcarbazole)[PVK] and poly(3-dodecylthiophene)[P3DoDT]. The molar ratio between P3DoDT and PVK changed with
1:0, 2:1 and 1:1. To improve the external quantum efficiency of EL devices, we applied insulating layer, LiF layer between
polymer emitting layer and Al electrode. All of the devices emit orange-red light and it’s can be explained that the energy
transfer occurs from PVK to P3DoDT. Within the molar ratio 1:0, 2:1 and 1:1, the energy transfer was not saturated, which
results in the not appearance of PVK emission in the blue region. In the voltage-current and voltage-light power
characteristics of devices applied LiF layer, current and light power drastically increased with increasing with applied
voltage. In the consequence of the result, the light power of the device have a molar ratio 1:1 with LiF layer was about 10

times larger than that of the device without PVK at 6V.

Key Words (ER280]) : Organic electroluminescent device(77| X A2& £XA}), Energy transfer(Ol{X] X gh),
External quantum efficiency(2| F X5 )
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EL device.

Rul=3

A9 tum on AL 3V AEE veiged, A
gtol Z7hgdel uwhel PVK 7 HIMH AAolA dAfH
7t FA%A F4EE ¢ F AU 2] AY-
WP ToA 27] o] YElY Aol 3VE &
Ze] twm on AYH AAFS ¢ F Uk oA
AFY FU} FAA LFo] dojulrs AR
FYE o] FAHAZTE <t} S. E. Shaheen[6]
52 LiF/Al A3 o)A LiF $9 FAo| ule} A4
o] Wsirt wAgsl=d, LiF 59 FA7 snmY A
S A5 9 25eVAEI} H= Aoz BT
olth. olZte Lid] 29V, Mg 8] 3.6eVEHYTE Fe
grolch.

A HFFEE 6V BINARH TaHE @

150
»
A
®  P3DoDT:PVK=1:0 a
- B P3DoDT:PVK=2:1 a
100 4 P3DeDT:PVK=1:1 A
! 8 Lr
=
— A
= 1 A =
E P A L L
s PO
r A =m °
L A .' °
A n Py
r A_R
atn o®
L ..l ...
0 M“m.“““‘lm-hhﬁl-u-l—h

0 1 2 3 4 5 6 7
Voltage{V ]

(2)

—333—-



700 ¢
a2
600 A
® P3DODT:PVK=1:0 A
- ®  P3DODT:PVK=2:1 A
500 3
E A  P3DODT:PVK=I:1 A gm
Z a0
5
E 300
-9
50 200
-
100
0
Voltage [ V ]
(b)
295 LF$S 383 A& 1mord33/A
2749 A-AF(@), AF-LIE=E BA
(b)..
Fig.5.  Voltage-current(a) and voltage-light power

characteristics(b) of ITO/blended emitting
layer/Al light-emitting diodes with LiF layer
ol Jehtedl ol FYHE dAeoe F¥ol
AAL AAEA Zae Agolrt E44sr] AE
o2 A, 6volMe W= = 2H 60, 400,
600nW/em*> = P3DoDT Y =¥]7F 11 &A%
PVK E 7184 92 2&4Rt 10MAE 233
7t F4EE ¢ F At
4. 8 &

o] dFolA $-2 P3DoDT o] YFEEL A
A7171 98l PVKE Bd=stn dAZAFY A5
LiF 2958 44% 43 PVK & EJ=dx g2
AART EFFER o 108 AR FAGE &
39t} ol & ouiA W= jo] & PVK A oY
A W= ol #F2 P3DDT 29 JUA HG FA
of o3} Aol EFMo] PIDDT 2 YF 42
2 Yy 2335 E Frtdds s & 5 A
Aok webd BA= mEe dux A% A4
AAFY AT AYFE RFE FAA PAL
FAOl ASFoZA BFAA BUFEE US
Z7H A2 % Aoe A ¢ 4 AAT

[1] J. Kido, W. Ikeda, M. Kimura, and K. Yoshino,
*“ White-light-emitting organic electroluminescent
device using lanthanide complexes” , Jpn. J. Appl.
Phys., Vol.35, No.3B, p.L.394-396, 1996.

[2] M. Era, C. Adachi, T. Tsutsui, and S. Saito, “ Double-
heterostructure  electroluminescent  device  with
cyanine-dye bimolecular layer as an emitter” , Chem.
Phys. Lett., Vol.178, No.5,6, pp.488-490, 1991.

[3] Alan J. Heeger, “Light Emission from Semiconductor

Polymers:Light-Emitting  Diodes,  Light-Emitting
Electrochemical Cells, Lasers and White Light for
Future.”, Solid State Comm., vol.107, no.11, pp.673-
679, 1998.

f4] G. Wang, C. Yuan, H. Wu and Yu Wei, “Influence of
Doped  Poly(N-vinylcarbazole) on Poly(3-
octylthiophene) Electroluminescence”, Ipn. J. Appl.
Phys., vol.34, pp.L182-184, 1995.

[5] 1. Kido, H.Shionoya, and K.Nagai, “Single-layer white
light-emitting organic electroluminescent devices
based of dye and N. R. Armstrong, “Bright blue
organic light-emitting diode with improved color
purity using a LiF/dispersed poly(N-vinylcarbazole).”,
Appl. Phys. Lett., vol.67, no.16, pp.2281-2283, 1995.

f6] Ryu-ichi SUGIMOTO, “Preparation of Soluble
Polythiophene Derivatives Utilizing Transition Metal
Halides as Catalysts and Their Property.”, Chemistry
Express, no.11, pp.635-638, 1986.

[7] Jeong-Ik Lee, In-Nam Kang, Do-Hoon Hwang, Hong-
Ku Shim, Sae Chae Jeoung and Dongho Lo Kim,
“Energy Transfer in a Blend of Electroluminescent
Conjugated Polymers”, Chem. Mater., vol.8, pp.1925-
1929, 1996.

{8] J. L. Bredas, R. Silbey, D. S. Boudreaux, and R. R.
Chance, “ Chain-length dependence of electronic and
electrochemical properties of conjugated
systems:polyacetylene, polyphenylene, polythiophene,
and polypyrrole” , J. Am. Chem. Soc., Vol105,
pp-6555-6559, 1983.

—334—



