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RXEEE Material, Design and Fabrication of High Efficiency Phosphorescent
Organic Light-Emitting Devices

Organic Light-Emitting Devices (OLEDs) are one of optical and electronic devices with
organic functional materials and have been expected to be the next generation flat panel
displays and solid-state lightings. Because, they are thin and area light-sources, and have
high efficiency and high brightness. Recently, extremely high efficiencies were observed by
using the phosphorescent metal complexes used as an emitting center by Forrest et al. (M. A.
Baldo, S. Lamansky, P. E. Burrows, M. E. Thompson, and S. R.Forrest: Appl. Phys. Lett. 7S
(1999) 4). The theoretical upper limit of the internal quantum efficiency (IQE) of the
phosphorescent OLEDs is 100%, converting one electron to one photon, which is a fourfold
higher compared with a conventional OLED with a fluorescent emitter. To achieve high
quantum efficiency in the phosphorescent OLEDs, the excited energy at the phosphorescent
emitter have to be confined within the emitter itself by using wide-energy gap host materials
and carrier-transporting materials, which have higher triplet excited energy levels than that of
the emitter. And, high power efficiencies can be achieved by reducing the drive voltages,
which can be realized by using carrier-transporting materials with high mobility or by the
chemical doping of the carrier transport layers.

In this work, we fabricated and investigated OLEDs with a phosphorescent metal
complex was used to achieve high quantum efficiency and the chemical doping to achieve
high power efficiency. In addition, the light out-coupling efﬁciehcy was improved by
optimizing thickness of the organic layers and by using a highly reflective cathode metal Ag.
An optimized device exhibited an external quantum efficiency (EQE) of 27% (95 cd/A) and
a high power efficiency of 97 Im/W at 100 cd/m? at 3.1V.
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