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Abstract: The light extraction efficiency of top-emitting organic light-emitting diode (OLED) was
improved by insertion of corrugation patterns between indium tin oxide and organic layers. The
corrugation patterns was fabricated by nanosphere lithography, which could form a self-assembled particle
monolayer over a large area. The electrical and optical properties for the OLED devices fabricated by
vacuum evaporation, were investigated. We have demonstrated the enhancement of the power efficiency of
corrugated OLED. As a result, the power efficiency of the corrugated OLED was found to be more than

42%.
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Fig. 1. Schematic diagram of OLED device manufacturing
process.
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Fig. 2. Schematic diagram of the structure of (a) flat
OLED cell and (b) patterned OLED cell.
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Fig. 3. SEM top view image of dry etched silica
nanosphere by ICP at process condition of RF power 100
W, bias power 50 W, process pressure 10 mTorr, CF,
gas 30 sccm (a) 150 s, (b) 300 s, (c) 450 s, (d) 600 s,
(e) 750 s, (f) 900 s.
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Fig. 4. A change of diameter and pitch of nanosphere in
proportion to etch time by ICP.
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Fig. 5. (a) a SEM image sputtering ITO at opening in
shrunk nanosphere, (b) a SEM image of patterned ITO

removed nanosphere.
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Table 1. Sheet resistance of ITO thin film about

annealing.

Sample Sheet resistance[ 2/[]]
as - ITO 8.302x10°
160C annealed ITO 10.48x10°
300Cannealed ITO 3.466
substrate ITO 6.979
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Fig. 6. (a) Surface of flat ITO substrate, (b) surface of ITO
corrugation pattem by producted nanosphere lithography
process, (c) deposited a-NPD 80 nm, Algs 20 nm on
patterned ITO.
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Fig. 7. Comparison with current density-voltage (a)
power efficiency-voltage (b) characteristics of flat OLED
and patterned OLED.
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Fig. 9. EL spectra of flat OLED cell and corrugation
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