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Abstract

Highly conductive and transparent in the visible region tin-doped indium oxide(ITO) thin films were depos-
ited on Corning glass by r.f sputtering. To achieve high transmittance and low resistivity, we examined various
parameters such as r.f power and deposition time. The films crystallinity shifted from (222) to (400) and
(440) orientation as deposition time and r.f power increased. Surface roughness RMS value increased pro-
portionally with deposition time. The lowest resistivity was 5.36 x 107 Q-cm at 750 nm thickness, 200°C sub-
strate temperature and 125w r.f power. All of the films showed over 85% transmittance in the visible

wavelength range.
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Fig. 1. Experimental procedure of the investigation.
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Fig. 2. Thickness of the ITO thin fims deposited at
various r.f power and time.
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Fig. 3. Deposition rate of ITO thin films at various r.f
power.
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Fig. 4. XRD patterns of ITO thin fims deposited at
various deposition time and r.f power 100w.
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Fig. 5. XRD patterns of ITO thin fims deposited at

various r.f power (Film thickness was 150 nm).
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Fig. 6. Surface morphologies of ITO thin films deposited
at various time and r.f power 100w; (a) 5 min,
(b) 10 min, (c) 15 min, (d) 20 min.

Fig. 7. Surface morphologies of ITO thin films deposited
at various r.f power (Film thickness was 150 nm);
(@) 50 W, (b) 75 W, (c) 100 W, (d) 125 W.
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(a) RMS : 3.949nm (b) RMS : 5.899nm

(¢c) RMS : 11.997nm (d) RMS : 14.899nm

Fig. 8. AFM images of ITO thin fiims deposited at
various timeand r.f power 100w; (a) 5 min,
(b) 10 min, (c) 15 min, (d) 20 min.

(a) RMS : 4.295nm (b) RMS : 4.646nm

(¢) RMS : 4.810nm (@) RMS : 5.053nm

Fig. 9. AFM images of ITO thin films deposited at
various r.f power (film thickness was 150 nm);
(@) 50 W, (b) 75 W, (c) 100 W, (d) 125 W.

oy s A7ke] Wslel wel Z3E wepe] ¥
W 712712 238 solth sBelN 080 3
2 A)7ko] Wt wel RMS kS 3.949 nm, 5.899

%)
nm, 11.997 nm, 14.899 nmz Z7}31%}. ] 1o =
A0 Tl et T FADARN D48
o] eMdte] AR BEHS Jehs Aoz v
=t} RMS 3te] 22 H#f#o] ol gk Akt wk
A7) ol BEAES} 2L Ao oARAT)
I 9=

glore]l EA7F 150 nm= YA 9, rof

300
i SOW
il TSW
250 b | (YW
—— 125W

200

150

100 o

Sheet resistance

50

1‘5 2‘0
Time(min)

Fig. 10. Sheet resistance of ITO thin films deposited at
various r.f power and time.
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Fig. 11. Resistivity of ITO thin films deposited at various
r.f power and time.
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Fig. 12. Transniittance of ITO thin films with deposited
time and r.f power 100w.
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13. Transmittance of ITO thin films depoéited at-
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