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A Study on the improvement in efficiencies of Organic-Light Emitting Devices
using the phosphor, Ir(ppy)s.
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Abstract

The organic light-emitting devices (OLEDs) based on fluorescence have low efficiencies due to the
requirement of spin-symmetry conservation. By using the phosphorescent material, the internal quantum
efficiency can reach 100 %, compared to 25 % in the case of the fluorescent material. Thus, the
phosphorescent OLEDs have recently been extensively studied and showed higher internal quantum
efficiencies then the conventional OLEDs. In this study, we investigated the characteristics of the
phosphorescent OLEDs, with the green emitting phosphor, Ir(ppy)s (tris(2-phenylpyridine)iridium). The
devices with a structure of ITO/TPD/Ir(ppy)s doped in the host material/BCP/Algs/Li:Al/Al were
fabricated, and its electrical and optical characteristics were studied. By changing the doping
concentration of Ir(ppy)s and the host materials, we fabricated several devices and investigated the

device characteristics.
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Fig. 1. The molecular structures of the materials
and the configuration of the OLEDs
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Fig. 2. UV/vis spectra of Ir(ppy)s and PL spectru-
m of BCP, Be(BTZ);, and Ir(ppy)s.
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Fig. 3. EL characteristics of the devices used in

this study.
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Fig. 5. J-V characteristics of OLEDs.

EPEFH T HE R that] G5

Aetd, =¥e=E 2Estd o8 7tA9 A2xE
Azete 1 §4& BAsddEyd 2 A% & ¢
TolA ASg FH 8 host EF & Irlppy)sE 10
%3 B 2y Aol 7tF FA U 1
g 58 AFE A%RF /MY 22 548 UEY 10
% =8E A2 J(AFUE)-VEAY) EA FA]
t}. BCPYl £33 Ao Bl3te] Be(BTZ):ol =%
g 29 A, FFALY & 5V o4l AF
927t F43 Z7ee A& 4 = Uk o)e ¢
A dFHEe] BCPe PL A~#HEZo] Ir(ppy)sd
35 29Egs 3HE F oRn j] Wi 2
g o 2e AoEel dAES A o
Ir(ppy)sel 2 oUA & AL F7) o2 F2
o]z,

o

=
=

—8—10% doped in Be(8TZ), | -
—®— 10% doped in BCP PR

Luminance [cdlmzl

' 10' 10' 10!

Current density lmAIcm’]

10° 10"

Fig. 6. Luminous characteristics of OLEDs.
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Fig. 7. Power efficiencies of OLEDs fabricated in
this work.
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