Regular Paper

J. KIEEME
Vol. 25, No. 5, pp. 381-386, May 2012
DOI: http://dx.doi.org/10.4313/JKEM.2012.25.5.381

i
(=

e

wol2 SeE -7 =

381

Encapsulation Method of OLED with Organic-inorganic Protective
Thin Films Sealed with Flat Glass

Min-Kyung Park' and Sung-Hoo Ju**
! New Technology, NEW OPTICS LTD., Yangju 482-872, Korea
2 Department of Advanced Materials Science & Engineering, Daejin University, Pocheon 487-711, Korea

(Received April 3, 2012; Revised April 17, 2012; Accepted April 20, 2012)

Abstract: To study encapsulation method for large-area organic light emitting diodes (OLEDs), red emitting

OLEDs were fabricated, on which Algs as organic buffer layer and LiF and Al as inorganic protective layers

were deposited to protect the damage of OLED by epoxy. And then the OLEDs were attached to flat glass

by printing method using epoxy. The basic structure of OLED doped with rubrene of 1 vol.% as emitting
layer is ITO(150 nm) / 2-TNATAGO nm) / a-NPD(30 nm) / Algs:Rubrene(30 nm) / Algz(30 nm) / LiF(0.7 nm) /
AI(100 nm). In case of depositing Algs, LiF and Al and then attaching of flat glass onto OLED, current
density, luminance, efficiency and driving voltage were not changed and lifetime was increased according to
thickness of Al as inorganic protective layers. The lifetime of OLED/Algy/LiF/Al 4/glass structure was 139 hours
increased by 15.8 times more than bare OLED of 88 hours and 1.6 times more than edge sealed OLED of 54.5 hours.
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Fig. 1.
organic-inorganic layer between OLED and glass sheet.
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Table 1. OLEDs with encapsulation structure.

Encapsulation Structure

ITO / 2-TNATA / o NPD /

OLED#01 AlgsRubrene /  Algs / LiF / Al
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Fig. 2. Characteristics of OLEDs with Algy/LiF/Al buffer
layers. (a) current density—applied voltage, (b) luminance-applied
voltage.
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Fig. 3. Characteristics of OLEDs with glass sheet
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density—applied voltage, (b) luminance— applied voltage.
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Fig. 4. Current efficiency—applied voltage characteristics
of OLEDs with glass encapsulation on Alqgs/LiF/Al buffer

layers.
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