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ABSTRACT

ITO (Indium-tin oxide) thin films have been prepared by a sol-gel spinning coating method and fired and annealed in the
temperature range of 450-600°C. The XRD patterns of the films indicated the main peak of (222) plane and showed higher
crystallinity with increasing an annealing temperature. The surface of the ITO thin films were treated with 0.1 N HCI 20% solution
at room temperature. The effects of surface treatment on electrical properties and surface morphologies of the ITO films were
investigated with the results of sheet resistance and FE-SEM, AFM images. The samples, subsequently treated with acidic solution
for 40 sec showed the sheet resistance of 0.982 k(¥/square. The surface treatment using acidic solution diminished the RMS (root mean
square) value and the residual carbon content of the ITO films. It seemed that the acid-cleaning of the ITO thin films lead to the

decrease of surface roughness and sheet resistance.
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Fig. 1. TG-DTA profiles of starting materials.
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Fig. 2. XRD patterns of ITO thin films with annealing

temperature.
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Fig. 3. Sheet resistance of ITO films with firing and annealing
temperature.
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Fig. 5. Sheet resistance of ITO thin films etched by 0.1 N HCI
20% solution.
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Table 1. RMS Variation of the ITO Films with Acid-Cleaning

Time
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RMS [nm] 3.463 2223 2054 1.776 1.197 3385
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Fig. 4. FE-SEM images of ITO films annealed with temperature. Annealing temperature : (a) 450°C, (b) 500°C, and (c) 600°C in Ar

atmosphere
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Fig. 6. Surface morphologies of ITO films etched by 0.1 N HCI
20% solution. Etching time:(a) 10sec, (b) 20sec, (c)
40 sec, and (d) 60 sec.
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Fig. 8. XPS spectrum of ITO film prepared at 500°C in Ar.
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Fig. 7. AFM images of ITO thin films etched by 0.1 N HC1 20% solution. Etching time : (a) 0 sec, (b) 5 sec, (¢} 10 sec, (d) 40 sec, and

(d) 60 sec.

e BEEEE



27 FH) o8] AFE ITO (Indium-Tin-Oxide) 2] EAAg 317

C,, XPS spectra .o~ - Non-etched

~~~~~ Etched for 40 sec

C,,285.1 eV

Intensity [a.u.]

278 280 282 284 286 288 290 202
Binding Energy (eV)

(a) C,, XPS spectra

O, XPS spectra ——— Non-etched

----- Etched for 40 sec

0,,631.3eV

Intensity [a.u.]

522 524 526 528 530 532 534 536 538 540
Binding Energy (eV)
(b) O,, XPS spectra

Fig. 9. O-1s, C-1 s XPS spectra of ITO film etched by 0.1 N
HCI 20% solution.
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