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Low Temperature Deposition and Characteristics of
ATO Thin Films by Ion Beam Sputtering
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Abstract

Antimony doped tin oxide (ATQ) thin films were deposited at room temperature by ion-beam sputter
deposition (IBSD) technique in oxidizing atmosphere utilizing Sb and Sn metal targets. Effect of Sb
doping concentration, film thickness and heat treatment on electrical and optical properties was
investigated. The thickness of as-deposited films was controlled approximately to 1500A or 20004,

and Sb concentration to 108 and 149 wt%, as determined by SEM and XPS analyses.
treatment was performed at the temperature from 400C to 600C in flowing O; or forming gas.

Heat
The

resulting ATO films showed widely changing electrical resistivity and optical transmittance values in

the visible spectrum depending on the composition, thickness and firing condition.
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ATO thin film, Ion-Beam sputter.
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Table 1. Experimental condition for ion-beam

sputter deposition.
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. Cathode Filament
Base Pressure {< 10™ torr 3.58 A
Current
. < 107 .
Working Pressure 2.2 X 10 Diacharge 0.92 A
(Ar only) torr Current
. & x 107 .
Working Pressure| 4~5 x 10 Discharge 8.8 Y
(Ar + 0p) torr Vol tage
Gas Flow Rat
s Flow Rate 2.2 scem Beam Current 45 mA
(Ar)
Gas Flow Rate
(©2) 13 scem Beam Vol tage 1 KV
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Fig. 1. XRD pattens of ATQ thin films on
1737F glass substrate annealed for 30 minutes in
oxygen. (a) Sb 10.8wt%, 2000A,(b) Sb 14.9wt%,
2000A.
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Table 2. Electrical resistivity values of ATO
thin films on 1737F glass substrate.

Unit : 103Qcn
Sb 10.8wt%, 2000A [ Sb 14.9wt%, 2000A
Hz-Ar Hx-Ar
Temp. Oz anneal Q2 anneal
anneal anneal
2545 650.4 33.1 925
400°C
+ 117 + 57 £ 01 * 45
19.1 356 12.3 156
500C
+ 0.1 + 0.2 + 0.2 + 0.1
239 158
600°C
+ 0.2 N/a + 02 N/A
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Fig. 2. SEM photographs of ATO thin films ;
(a) annealed for 30 minutes in Oz at 500C (Sb
10.8wt%, 2000A), (b) annealed in forming gas at
500°C (Sb 10.8wt%, 2000A).
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Fig. 3. Optical transmittance spectra of ATO
thin films annealed for 30minutes in oxygen. (a)
Sb 108wt%, 20004, in oxygen. (b) Sb 149wt%,
2000A
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