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Enhancement of Emission Efficiency of Multilayer White Light Organic
Electroluminescent Device

HEE, Tae
(Ju~Seung Kim, Hal-Bon Gu)

Abstract

We  fabricated organic  electroluminescent(EL)  devices with mixed emitting layer of
poly (N-vinylcarbazoleXPVK),  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 poly(3-hexylthiophene)(P3HT). To improve
the external quantum efficiency of EL devices, we added the functional layer to the devices such as LiF
insulating layer, carrier confinement layer(BBOT) and hole injection layer(CuPc). In the YTO/emitting
layer/Al device, the maximum quantum efficiency at 15V was 1.88X107° %. And then, it is increased
by a factor of 27 to 52%10°% in ITO/CuPc/emitting layer/BBOT/LiF/Al device at 15 V.

Key Words : Organic electroluminescent device(f7] H A2 AX}), Exciplex(047] S8H|), External quantum
efficiency(2I F X5 2)
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Fig. 1. PL spectra of emitting materials.
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Fig. 2. PL spectra of mixed emitting materials and

exciplex formation.

2748 Yeldy, PVKe BBOTE %3 4%,
37} 450, 470, 500nmoiAM DR HAC 4503
470nme #AE BBOTOA 2As:=  zeolx
500nm¢) HIE PVK BBOT Aloldl A=
exciplex® €13 oty #A¥E  exciplext= BBOT
o 2% 4503} 470nme} F¥jza Ao e e o
F 1, olAL PVKe BBOTIl #Ashs
exciplex7} BBOT®} A Mutsgel= & X geohe
AL ou gt PVKel 9§ 420nmolre] sz
el ggked, o)A dtehfe) A oviz] W=
Mol & PVRKAlA wiee] 22 BBOTE v~
A el FAsr) vEoem AzEd, PVKe
TPDE %3 uhebe 400, 420nmolA HAE YEt
A M e ey} TPDY PL AHEH3}
AXe-E & ¢ Aot upebA, @3 TPDA EA
st Aoz AztEn PVKOAM Y @38 gz
&gtttk TPD9} BBOTE &%3% 9o A9,
BBOTl 2% A4l 450nmst F A
A% exciplex® ¢18 550nmel A =g vjeldcl
PVK$F BBOTE EFEAAM F48 500nmel] A2
excipex$h= @ BBOTE 5 3wzl 4503
470nme] =B} exciplexel €%k 550nmel A1) ¥
a7t 9 zaA vehdes AL 228 5 Q) o] 2
I EFeBEd Hrisle TPD #3S 2HEe

24 BBOTI A9 M3} exciplex® 1% 4
wgs FAY 248 £ Qlde AL ou @t
a9 3% 4= UUtA guE Axtg EL 49
A-AF, AY-F= A Yepdd, Ag-AFH9
BAAA Type 29 23 %719 AHF7F 3384
Z7}sito 10V B2ol A ZEASIHA wge] A1
He A€ 4 F Ut ol F&54F0 A4 LiF
HAZo] W= WigS dox AlY 43+E o
27eVE ZAA 718 A, Al 23 E BBOTY Axs+
4 93 FEHFE YA FYe] AtetA 1, ITO
A PVKEY AZFAd LT ohijx] Ayl
11eVeE 933 EAstun 2714 FdsE AAd
g AHrsr 224 Pr) Type 3& F98 4z}
AFe AAFe] FEAF FHAAM Azt AE
=rj9s)l BBOTE-& Abdstdrh AFE=E Type
2o wWE] Fxstn wRdE Aags B 5 gl

Type 4% ITOAA PVKE AZFEYS 93 S5

10°
E O Typel
10 F O Type2
NE b & Type3
S| o s
E
2100 F
K] E o
& 1
gwp °
z |
RSN 4 9
! E a
O [
102y 4 o
3 [e]
10+ . .
0.1 1 10

Applied Voltage [V]

2% 3 EL&zte) A-dF-IAE 54,
Fig. 3. Voltage-current characteristics of EL devices.
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Fig. 4. Voltage-luminance characteristics of EL devices.
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Fig. 5. Energy band diagram of EL devices.
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Fig. 6. Extermal quantum efficiency of EL devices.
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