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Abstract Pt nanopowder-dispersed SiO, (SOP) films were prepared by RF co-sputtering method using Pt and SiO,

targets in Ar atmosphere. The growth rate and Pt content in the film were controlled by means of manipulating the RF
power of Pt target while that of SiO, was fixed. The roughness of the film was increased with increasing the power of

Pt target, which was mainly due to the increment of the size and planar density of Pt nanopowder. It was revealed that

SOP film formed at 10, 15, 20 W of Pt power contained 2.3, 2.7, and 3.0 nm of spherical Pt nanopowder, respectively.
Electrical conductivity of SOP films was exponentially increased with increasing Pt power as one can expect. Interest-

ingly, conductivity of SOP films from Hall effect measurement was greater than that from DC /-J measurement, which
was explained by the significant increase of electron density.
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Fig. 1. (a) Schematics of RF co-sputtering system with Pt and
SiO, target (off-axis), (b) variation in the thickness as a function
of deposition time, where the slope of the linear fitting is
considered as a growth rate of SOP and SiO, films.
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Table 1. Growth rate, Pt content, and the size of Pt nanopowders
in SOP and SiO, films

SiO, SOP-10W SOP-15WSOP-20W
Growth rate (nm/min) 1.66 2.17 2.70 3.24
Pt content 0 0.20 0.33 0.45

Size of Pt nanopowders
(nm)

0 2.33 2.65 2.99

2.00

o 0
h 1400 2.00 um O 1.00 2.00 pm

Fig. 2. AFM image of (a) SiO, 27 nm, (b) SOP-10W 27 nm,
(c) SOP-15W 22 nm, and (d) SOP-20W 22 nm. Rms roughness
of the film was 0.69, 0.86, 0,97, and 1.22 nm, respectively.
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Fig. 3. Plan-view TEM image of (a) SOP-10W and (b) SOP-
20W film, respectively. Each inset figure is electron diffraction
pattern.
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Fig. 4. (a) Schematics of SAXS analysis on SOP films, where
incident beam is scattered by Pt nanopowders dispersed in
SiO, matrix. Scattering pattern represents the shape and size
of the nanopowders. (b) SAXS spectra of SOP and SiO,
films, where the most probable size of the nanopowders were
estimated to 2.33 (SOP-10W), 2.65 (SOP-15W), and 2.99 nm
(SOP-20W).
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Fig. 5. Variation in the electron density, 7 (cm™) and mobility, pt
(cm?’/Vs) of SOP films as a function of Pt power (i.e. Pt
content).
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Fig. 6. J-E curves of SOP and SiO, films in the low voltage
region.
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Fig. 7. (a) Resistivity versus Pt power in the SOP and SiO,
films characterized by Hall effect and DC I-V measurements.
(b) Schematics of the discrepancy between Hall effect and DC
I-V measurements. Enhanced conductivity (cz,;) by Hall
effect measurement can be explained as a populated electron
density in the film.
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