MaFfulof ohE ITO/PETH 2] SM W st

Characteristic Changes of ITO/PET Thin Films with Ratio of
Oxygen Partial Pressure

A%, olny, U, 2u

(Hyun Hoo Kim, Moo Young Lee, Kwang Tae Kim, Shang Hyun Yoon)

Abstract

ITO (indium tin oxide) thin films on PET (polyethylene terephthalate) substrate have been deposited by a dc

reactive magnetron sputtering without heat treatments such as substrate heater and post heat treatment. Each
sputtering parameter during the sputtering deposition is an important factor for the high quality of ITO thin films
deposited on polymeric substrate. Particularly, the material, electrical and optical properties of as-deposited ITO
oxide films are dominated by the ratio of oxygen partial pressure. As the experimental results, the excellent ITO

films are prepared on PET substrate at the operating conditions as follows:

operating pressure of 5 mTorr,

target-substrate distance of 45 mm, dc power of 20~30 W, and oxygen gas ratio of 10 %. The optical
transmittance is above 80 % at 550 nm, and the sheet resistance and resistivity of films are 24 /square and

1.5%10° Qcm, respectively.
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Table 1. Sputtering conditions by sputtering.

Values
0.49~2.47 [W/em’]
2%10°° [Torr)

Sputtering conditions

DC power density

Base pressure

Working pressure 1~5 [mTorr]

T-S distance 45 [mm]

Target material In 90 wt%-5n 10 wt%
Oxygen mixture 8~13 %

Sub. rotation speed 10 [rpm]
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Table 2. Line and area roughnesses of ITO thin
films by sputtering.
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8 3558 10.127
9 6.428 14.799
10 8.332 68.479
11 117.110 319.479
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Table 3. Compositions of ITO films by XPS.

0: 8% In Sn O O/(In+Sn) In/Sn

8% 4540 167 52.90 112 2718
9% 4471 177 53.70 115 25.26
10 % 4385 189 54.06 1.18 23.20
11 % 3019 140 5941 1.46 2199

a8 1. A2EgEE W& ITO 999 AFM.
Fig. 1. AFM images of ITO films on PET
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