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Figure 1. XRD patterns of the (a) as—deposited sample
and of the samples annealed at (b) 200 C,
(c) 300 C, (d) 400 C, and (e) 500 C for
CdsGeSes [1] and CdaGeSes:Co™ [2] films.
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Figure 2. FESEM surface images of the (a) as—deposited
sample and of the samples annealed at (b)
300 C, (c) 400 C, and (d) 500 C for Cd,GeSe4
[1] and CdsGeSes:Co™" [2] films.
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Figure 3. (ahv)® vs. photon energy for Cd:GeSes [1]
and CdsGeSes:Co®" [2] films.
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Figure 4. Oscilloscope traces of the photoexcited
carrier for Cd:GeSe; [1] and Cd.GeSes:
Co”* [2] films.
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Physical Properties of Cd,GeSes and Cd,GeSe4:Co™"
Thin Films Grown by Thermal Evaporation
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(Received September 29, 2009, Revised November 12, 2009, Accepted November 14, 2009)

Cd,GeSey and CdyGeSes:Co”™ films were prepared on indium-tin-oxide(ITO)-coated glass
substrates by using thermal evaporation. The crystallization was achieved by annealing the
as-deposited films in flowing nitrogen. X-ray diffraction spectra showed that the Cd,GeSes
and the Cd,GeSes:Co®" films were preferentially grown along the (113) orientation. The
crystal structure was rhomohedral(hexagonal) with lattice constants of a=7.405 A and
¢=36.240 A for Cd,GeSes and a=7.43 A and ¢=36.81 A for Cd,GeSes:Co”" films. From
the scanning electron microscope images, the CdGeSes and Cd;GeSes:Co”" films were plated,
and the grain size increased with increasing annealing temperature. The optical energy band
gap, measured at room temperature, of the as-deposited Cd,GeSes films was 1.70 eV and
increased to about 1.74 eV and of the as-deposited Cd,GeSes:Co>" films was 1.79 eV and
decreased to about 1.74 eV upon annealing in flowing nitrogen at temperatures from 200 C
to 500°C. The dynamical behavior of the charge carriers in the Cd,GeSes and CdrGeSes:Co™

films were investigated by using the photoinduced discharge characteristics technique.

Keywords : Cd,GeSes, Annealing effect, Cobalt transition atom impurity, Optical band gap,
PIDC
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