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Abstract — RuO, thin films were deposited on the quartz substrates by the spray pyrolysis method.
The x-ray diffraction patterns showed that the structure of the RuQ. thin film was a tetragonal
with the lattice parameter a,=4.508 A and ¢,=3.092 A. The temperature dependence of resistivity
of the samples showed that the RuQ. thin film was metallic. The optical absorption of the RuQ,
films were increased with post-annealing the samples. The minimum values of the optical absorption
were not depend on the post-annealing temperature and were nearly constant with ~2eV. The
post-annealing temperature and atmosphere were affected on the surface morphology, grain size,
grain boundary width, and the electrical properties of the RuQ, film. The surface of RuQ, films
exposed to laboratory air indicated that sulfur and carbon are absorbed on the surface. RuO, is
partially reduced by the Ar* ion beam bombardment depending upon the sputtering time, giving
rise to a low O/Ru peak height ratio in RuOQ,.
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Fig. 1. X-ray diffraction patterns of RuQ; films annea-
led in O,.
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Table 1. The results

RuO, mhete) #)est &4

of Hall effect measurement

445

Ann.Temp. Ru(X10 *cm?/C) p(X107° 0-cm) un(X 10" * cm*/V.sec) n{X 10* cm™9)
as-grown — 6545 17.79 367 121
650C —109.08 16.74 6.51 6.74
700C —145.62 19.68 7.39 5.05
750C —163.28 31.01 5.26 4.50
800T —120.85 21.31 5.71 6.81
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Fig. 2. Temperature dependence of resistivity of RuQ,
films annealed at 700C in O,.
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Fig. 3. Optical absorption spectra of RuQ, films an-
nealed in O,.
(a) as-deposited, (b) 750C, {c) 700, (d) 600C,
(e) 650T
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Fig. 4. SEM photograph of RuQ, films annealed in Q..
(a) as-deposited, (b) 650C, (c) 700T, (d) 750C
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RuO: film / quartz
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Fig. 5. AES spectra of RuQ, film/quartz.
(a) as-prepared, (b) after Ar’' ion sputtering
for 4 min.
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Fig. 6. Depth profile of RuQ; film/quartz.
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