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Optical Properties of Organic Light Emitting Diode

by Oxygen Plasma Surface Treatment of Indium-Tin—Oxide Substrates
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Abstract - Indium tin oxide(ITO) surface treated by Oxygen plasma has been in situ analyzed using XPS(X-ray

Photoelectron Spectroscopy) and EDS(Energy Dispersive Spectroscopy),

to investigate the relations between the

properties of the ITO surface and the properties of OLED(Organic Light Emitting Diode). We measured electrical
resistivity using Four-Point-Probe and calculated sheet resistance, and ITO surface roughness was measured by
AFM(Atomic Force Microscope). We fabricated OLED using substrate that was treated optimum ITO surface. The
plasma treatment of the ITO surface lowered the operating voltage of the OLED. We have obtained an improvement of

luminance and decrease of turm-on voltage.
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Table 1 The ingredient analysis of the ITO thin film by oxygen plasma at different O, flux

O element content In element content Sn elementcontent
O flux Bukk [%] Surface [%] Bulk [%] Surface [%] Bulk [%] Surface [%]
no treatment 47.08 37.507 13.37 28449 7.08 3.225
5 48.44 37616 13.42 28.363 7.10 3.203
10 49.82 38966 13.35 28556 706 3239
15 49.26 37425 11.78 25.051 6.02 2.763
20 4512 35.285 11.39 26.473 5.9 2.820
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Fig. 1 AFM images of the ITO surface by oxygen plasma at
different Oy flux

= 2 O 7% Histo| g A4 Eel=ob X2l F
of ITO wtetel W Mahnt Hal7|e| Hst

Table 2 Sheet resistance and surface roughness of the
ITO thin fim by oxygen plasma at different O

flux
02 flux Sheet resistance | RMS roughness
[scem) [e/7] [nm]
no treatment’ 15.0 3.675
5 14.4 3.108
10 13.2 1.728
15 147 1.231
20 15.8 0.739
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