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Abstract

We have investigated the electro—optical characteristics and reliability of LEDs with the Indium—Tin~Oxide
(ITO) electrodes formed by different deposition methods: electron beam evaporation, sputtering, and hybrid
method of electron beam evaporation and subsequent sputtering. The deposition method of the ITO electrode has
significant influence on the electro—optical characteristics and reliability of LEDs. The LEDs with the ITO
electrodes formed by sputtering and electron beam evaporation have problems caused by sputtering damage and
increased electrical resistance, respectively, and the problems have been solved by the hybrid method.
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Table 1. Optical transmittance of the ITO thin fim.
e E—-Beam | Sputtered | Hybrid
ITO ITO ITO
FEIE (%) 96 92 95
E 2 ITO utute] M7|H EY
Table 2. Electrical characteristics of the ITO thin fim.
2y E-Beam | Sputtering | Hybrid
- ITO ITO ITO
@A (Q/0) 50 28 36
B A% (Q - cm) 2.10 0.89 1.25
200 nm
. 200 nn
a3 1. EXM2|E ITO ghete| ojMlTx
Fig. 1. TEM microstructure images of the annealed ITO

fim deposited by (a) electron beam evaporation,
(b) sputtering, and (c¢) hybrid method.
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Fig. 2. Schematic structure of the LED device.
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