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Sol gel dip- coating technique for
preparation of ITO thin film
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Abstract: The ITO(Indium tin oxide) thin films were prepared by solgel method on the quartz glass slices to be
clipped by a lab-scale dip-coating equipment. The structure properties and the physical properties ( electrical resist-
ance and transmittance) of the films were investigated by XRD, SEM, IR four probe method and U V-VIS spectrom-
eter. The experimental results indicate the possibility to prepare transparent and conductive IT O films by sokgel dip-
coating technique. The resistance and transmissivity of films is related to the tin atoms volume to be adulterated,
dip-coating speed, heat treatment temperature, et al. The resistance of the ITO films is 110 €/ O and the transmis-
sivity is above 90% at the visible light area when tin atoms content in the sample is 12. 5% ( mass fraction), the dip-
coating speed is 80 mm/ min and the heat treatment temperature is 550 C in the technique condition. It will be con-
venient for preparation of large area IT O films by solgel dip-coating technology in low cost.
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Fig. 1 Flow diagram of sol-gel dip-coating
technique for preparation of ITO films
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Fig. 2 Schematic of lab-scale dip-coating device
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Fig.3 XRD pattern of film
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Table 1 Resistance of film under

different dip-coating speed

Dip-coating speed/ Ro/(kQ+ O 1

(mm * min~ 1)

30 0.11
80 0.17
150 0.20
210 0.25
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Fig. 5 Variation of resistance of

films with dip-coating times



HISHEE 1

BRiAE, &5: W BERRBIVATI%& 1T O ZE W] S UK © 97 -

A DRSS JS T 3 K T BT AR, (E BT T 5 R A e
BH PR AR RE AR, DL 5 B RH il 2 2 7~
%.

2.3 BEHE

FCE MR ITO B & R 7 —EE D)
RetEFadr . B R BN &7E TU ~ 1800SPC
VAT i Y- 7 Wl w1

B 6k Sn AN 12.5 % IRFITHEE N
80 mm/ min, HUCEEE R 550 CRIPHPTA T E
ZAFTT, I ) O R BE R B IR B AR AL .
BT, &1 IR$ER, #AKAE 450~ 1000 nm 7]
TLGTE A 3B L A 90% LA B 2 5 IR B,
WKAE 400~ 470 nm B WG IE [FH N )3 O R AR
90% L I, WKAE 470~ 1000 nm 7] WOGTE A )
T GEAE 80% LA by RS B s B A e i O Y R B
JIB JE T A ) A

2
90|
3
\O
S 70
=
Rz
£ 50
g
ot
& 30}
10}

400 500 600 700 800 900 1000
Wavelength/nm

Bl 6 I 32 O A Bl B B B AR A
Fig. 6 Variation of transmissivity of

films with dip-coating times
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Fig. 7 SEM image of obverse of ITO film
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Fig. 8 SEM image of cross section of ITO film
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Fig. 9 Effect of different tin

contents on resistance of ITO films
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