Regular Paper

J. KIEEME

Vol. 27, No. 4, pp. 232-237 April 2014

DOI: http://dx.doi.org/10.4313/JKEM.2014.27.4.232
ISSN 1226-7945 (Print), 2288-3258 (Online)

232

ToE zTJ} Chd dizk= olzk HHAH QLEDS| ®7| ¥ ZstH™
SAM Ojx|= st
=W, 2o’
DR gstan AaA g s

Effects of Dopant Concentration on the Electrical and Optical

Properties of Phosphorescent White Organic Light-emitting Diodes

with Single Emission Layer

Jae—Myoun Do' and Dae-Gyu Moon'*

! Department of Materials Engineering, Soonchunhyang University, Asan 336-745, Korea

(Received February 4, 2014; Accepted March 19, 2014)

Abstract: We have fabricated white organic light-emitting diodes (OLEDs) by co—doping of red and blue
phosphorescent guest emitters into the single host layer. Tris(2-phenyl-1-quinoline) iridium(III) [Ir(phq)s]

and iridium(IIDbis[(4,6-di-fluorophenyl)-pyridinato-N,C* Ipicolinate (Flrpic) were used as red and blue

dopants, respectively. The effects of dopant concentration on the emission, carrier conduction and external

quantum efficiency characteristics of the devices were investigated. The emissions on the guest emitters

were attributed to the energy transfer to the guest emitters and direct excitation by trapping of the

carriers on the guest molecules. The white OLED with 5% FIrpic and 2% Ir(phq)s exhibited a maximum

external quantum efficiency of 19.9% and a maximum current efficiency of 45.2 cd/A.
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Fig. 1. Device structure of fabricated single emission
layer white OLED.
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Fig. 2.
emission layer white OLEDs with various Flrpic and

Electroluminescence spectra for the single

Ir(phq)s concentrations.
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Fig. 3. Current density curves as a function of voltage
for the single emission layer white OLEDs with various
Flrpic and Ir(phqg)s concentrations.
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Fig. 4. Energy level diagram of the phosphorescent
WOLED with single emission layer.
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