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Efficient Organic Light-emitting Diodes with Aluminum-doped Zinc Oxide Anodes
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Abstract

Properties of organic light-emitting diodes (OLEDs) with aluminum-doped zinc oxide (ZnO:Al)
anodes showed different behaviors from OLEDs with indium tin oxide (ITO) anodes according to
driving conditions. OLEDs with ITO anodes gave higher current density and luminance in lower
voltage region and better EL and power efficiency under lower current density conditions. However,
OLEDs with ZnO:Al anodes gave higher current density and luminance in higher voltage region over
about 8 V and better EL and power efficiency under higher current density over 200 mA/cm’ These
seemed to be due to the differences in conduction properties of semiconducting ZnO:Al and metallic
ITO. OLEDs with ZnO:Al anodes showed nearly saturated efficiency under high current driving
conditions compared with those of OLEDs with ITO anodes. This meant better charge balance in
OLEDs with ZnO:Al anodes. These properties of OLEDs with ZnO:Al anodes are useful in making
bright display devices with efficiency.
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Fig. 1. (a) Transmittance of 300 nm thick

ZnO:Al film, (b) XRD peaks of ZnO:Al
film, and (c¢) XPS depth profile of
ZnO:Al film.
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Fig. 2. Schematic of bottom-emission OLED
device used in this study.
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Fig. 3. Variations of (a) EL and (b) power
efficiencies of OLED with ZnO:Al anode
and OLED with ITO anode as a current
density.
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