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Figure 1. The Optical transmittance spectra of the films
with ITO annealed at different temperatures.
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Figure 2. X—ray diffraction pattern of the films with ITO
annealed at different temperatures. (a)
reference, (b) 50°C—2 hr, (¢) 100°C—2 hr, (d)
150°C—2 hr, (e) 200°C—2 hr, (f) 250°C—2 hr.
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Figure 3. SEM surface image of the films with ITO an—
nealed at different temperatures. : (a) refe—
rence, (b) 50°C—2 hr, (¢) 100 0°C—2 hr, (d)
150°C—2 hr, (e) 200°C—2 hr, (f) 250°C—2 hr.

Figure 4. Cross—sectional STEM image of the films with
ITO annealed at different temperatures. (a)
reference, (b) 50°C—2 hr, (¢) 100°C 2 hr, (d)
150°C—2 hr, (e) 200°C—2 hr, (f) 250°C—2 hr.
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Figure 5. The depth data measured by nano—indenter
of the films with ITO as a function of anneal
temperature.
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Figure 6. The electrical resistances of the films with
ITO as a function of anneal temperature.
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The Electrical, Optical and Structural Characteristics

of ITO Films Formed by RF Reactive Magnetron Sputtering
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We investigated the structural, electrical and optical characteristics of thin films with ITO
deposited by a low temperature RF reactive magnetron sputtering. The deposited thin films
were annealed for 2 hours at various temperatures of 50°C, 100°C, 150°C, 200°C and 250°C
and were analyzed by using X-ray diffractometer, scanning electron microscopy and 4 point
probe. The films annealed at temperatures higher than 150°C were found to be crystallized
and their electrical resistance were decreased from 40 Qcm to 18 Qcm. The optical
transmittance of the film annealed at 150°C was increased by over 87% in the 450 nm
~900 nm wavelength range. Our results indicate that the films with ITO deposited at even
a low temperature can show better optical and electrical properties through a proper heat

treatment.
Keywords : ITO film, R.F. magnetron sputtering, Annealing
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