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Abstract

Pulsed deposition method (PLD) was successfully used in the manufacture of Cu;0 and Cu;0:Cu
composite thin films. The results showed that we could obtain the pure Cu.0 film at 600°C, and
that the elemental copper particles occurred when the temperature rose to 700°C. In addition,
X-ray diffraction, atomic force microscopy and scanning electron microscope were used in the re-
search of growth orientation and surface topography. The orientation between film and substrate
is STO(001)//Cuz0(002)//Cu(002). Also the microstructure of the composite film was tested by
transmission electron microscopy, but Cu particles or clusters’ size were too small; so we could
hardly observe them directly. The absorption coefficient of the particles doped composite film is
higher than the pure Cu;0 film during some wavelength.
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Figure 1. XRD scan of the Cu,0:Cu composite film grown on STO(001) at 700°C; the illustration is XRD
scan of the pure Cu,O film grown on STO(001) at 600°C
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Figure 2. (a) Surface AFM measurement of Cu,O thin film; (b) Surface AFM measurement of Cu,O:Cu composite
film
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Figure 3. Surface SEM measurement of Cu,O:Cu composite film
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Figure 4. Low-resolution TEM image of the composite Cu,O:Cu film
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Figure 5. The optical absorption of Cu,0:Cu, Cu,O films during the wavelength of 550 -
800 nm. The illustration is the sketch map of the optical scattering
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