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Characteristics of ATO Thin Films Prepared by Sol-Gel Process
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Abstract

Antimony doped tin oxyde thin films have been deposited by sol-gel method using non-alkoxide
precursor SnClz - 2H20 as host and SbCls as dopant material. Using spin coating method, thin films of
thickness up to 200nm have been uniformly deposited on Corning 1737F non-alkali glass substrates.
Effect of Sb doping concentration and heat treatment on electrical and optical properties was
investigated. Heat treatment was performed at the temperature from 350C to 650°C in flowing O The
resulting ATO films showed widely changing electrical resistivity and optical transmittance values in

the visible spectrum depending on the composition and firing condition.
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Fig. 1. Schematic diagram of experimental
procedure of ATO thin films.
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Fig. 2. XRD patterns of ATO thin films on
Coming 1737F glass substrate annealed at 650°C
for 30 minutes in oxygen.
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Fig. 3. XRD patterns of 5 mol % Sb doped ATO
thin films on 1737F glass substrate annealed for
30 minutes in oxygen.

32 A7], 383 54 ,
Fig. 45 Sb’t 5 mol % E%Hol © ATOW |

43 gdxg 2xd uE FERE FHEAYE Y
3 Aoz IXYUE AXR @& as-deposited film
o] A% FtABAR Ao HE 80% ol &3
£& vehd ubd, abs dxE g AR A 238
E3go] A4 gler 350CHA X Ad

o] Balgo] 450ToA GAed AHe FHLHT
A vegva JSE B F Uk

oj= ¥)A A9 as-deposited filmo) B3 =7 9
grol AAI dojuhr] AMASHA YA LB o
3 FREst g4y s 2R T 9
550CHEE F3=rs oA dAEHD d&E ¢
o).
Fig. 55 Sb7} 5 mol % =%o] ¥ ATOY g
HE dAe 2xo) WE AVAY FHFIHAE Y
gl Rez dxzl 257t Frhg wher w7y
Ag grol FA4HI ULL B 4 don, oz B
£3 EAn B4 AHE g 2z Frbd
g ARGl AxEHoR olFojPozA MR

4 rlr

Ag A WAUF] gadel AT 2 4 AT

8-10)

100

as-deposked|
804
g
3 80 <
| =4
S
€ 40
13
[
[
Ll
° N A B T T
200 300 400 500 €a0 100 800
Wavelength(nm)
Fig. 4. Optical transmittance spectra of 5 mol

% Sb doped ATO thin films; annealed for 30
minutes in oxygen.
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Fig. 5. Electrical resistivity of 5 mol % Sb doped
ATO thin films on 1737F glass substrate.
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Fig. 5. Electrical resistivity of ATO thin films on

1737F glass substrate.
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