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Effects of Heat Treatment on the Properties of ITO Films
Deposited with Powder Target

olxyg"

(Jae-Hyeong Lee'?)

Abstract

Indium tin oxide (ITO) films have been prepared by DC magnetron sputtering. In order to improve

the utilization efficiency of the target and reduce the cost of the film deposition processes, the powder

target was used instead of the conventional ceramic target. As-deposited films were annealed at

temperatures between 200 C and 500 C for 30 min in air. Also, the film was annealed in various

atmospheres such as air, Oz, Hs, Ny, and vacuum at 400 C for 30 min. Effects of the heat treatment

conditions on structural, electrical, and optical properties of ITO films were investigated. The annealing

temperature of 400 C and atmospheres of H> and Nz seem to be the most suitable conditions for post

processing.
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Table 1. Deposition conditions for ITO thin films.

Deposition parameter Condition
Target-substrate distance 60 mm
Sputtering power 20 Watt
Working pressure 6 mTorr
Substrate temperature room
Thickness 100 nm
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Fig. 2. X-ray diffraction pattern. XRD patterns
of ITO films annealed in various
atmospheres. The samples were annealed
at 400 C for 30 min.
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Table 2. Electrical characteristics of ITO films
as a function of the annealing
temperature and annealing atmosphere.

Annealing . - Carrier -

Annealing Resistivity concentra  Mobility

temperature tion 2
) Atmosphere  (&-cm) . {em”/V-sec)
() (cm™)

as-deposited - 1.25x10% 1.29x10% 3.88
200 air 2.82x107  2.0x10% 11.1
300 air 1.17x10°  3.1x10% 20.4
400 air 826x10"  3.3x10% 23.6
500 air 1.08x107° 252x10% 23.0
400 0; 879x107 259x10° 275
400 H: 396x10* 6.03x10% 26.1
400 N: 3.39x10 " 6.95x10% 26.5
400 vacuum  7.48x107 1.31x10° 638
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Fig. 3. Optical transmittance spectra of the ITO
films annealed in air at different
temperatures.
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Fig. 4. Optical transmittance of ITO films
annealed in various atmospheres.
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