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ABSTRACT

SnO, thin films were deposited on a SiO,/Si substrate with the flow of Ar and O, of 25 sccm by RF-magnetron sputtering method.
The post-annealing was conducted at 500°C in atmosphere of dry air and N,. Effects of annealing atmosphere on the microstructures
and chemical state near a surface were investigated using SEM, AFM, and XPS. The surface morphology and chemical state near
surfaces of films annealed in N, were changed fairly, while those annealed in dry air resembled as-deposited films. This may be
attributed to the desorption of adsorbed oxygen and the extraction of lattice oxygen during annealing. Resistivity of films annealed
in N, was increased over 5 times than that of as-deposited films. It can be explained that the increment of resistivity may result from
the discontinuous conduction path with change of microstructures after annealing in N,.
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Fig. 1. SEM images of samples annealed at 500°C for 12 h in
dry air and N, atmosphere for the specimens deposited
for 30 min with the flow of Ar and O, of 25 sccm.

(a) as-deposited, (b) annealed in dry air, and (c)
annealed in N,.
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Fig. 2. AFM images and surface roughness of as-deposited
films (a) and films annealed in dry air (b) and N> (¢).
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Fig. 3. XRD profiles taken from SnO, thin films annealed in air
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Fig. 4. XPS wide scan of a SnO, thin film deposited for 30 min
with the flow of Ar and O, of 25 sccm.
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Fig. 5. XPS Sn3ds,, spectra of tin oxide films with annealing
atmosphere.
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Fig. 6. XPS Ols spectra of tin oxide films with annealing
atmosphere.

Table 1. Film Resistivity Measured at Room Temperature with
annealing Atmosphere at 500°C

Conditions As-deposited A;nf:lifd Alil:e;l:d
Resistivity (€2 - cm) 375 3.10 19.50
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