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ABSTRACT

Structural and Optical Properties of CdO:Ce Films

Deposited by Using Spray Pyrolysis

Yun-ju No
Adviser : Prof. Dong Ju Seo, Ph.D
Major in Physics Education,

Graduate School of Education, Chosun University

CdO:Ce films were deposited on the glass substrates by spray pyrolysis. The
Structure, optical properties of CdO:Ce films had been studied using XRD(X-ray
diffractometer), SEM(Scanning electron microscope), EDS(Energy dispersive
X-ray spectroscopy), UV-VIS-NIR spectrophotometer. Transparent and
conductive CdO films prepared at substrate temperatures ranging from 400 C to
520 C were identified as CdO with a preferred (111) orientation. The crystal
structure of CdO:Ce films depositing at 450C was cubic structure with lattice
constant ap = 4.689A. XRD pattern intensity of (111) plane of CdO:Ce films
were decreased with increasing Ce concentration. But 26 (peak position) of (111)
plane were not changed. The optical transmission of the sample deposited with
Ce concentration (0 ~ 10.0 at.%) were 60 ~ 80 % in the wavelength range
from 300 nm to 900 nm. Optical transmission of the CdO:Ce films decreased
with increasing Ce concentration. The optical energy band gap of the CdO:Ce
films deposited with a Ce concentration of 0.0 at.9%6 was 2.510 eV. The optical
energy band gaps of CdO:Ce films have been a noticeable increase with Ce
concentration in the CdO:Ce films. Also we expect to contribute this paper to

teach-learning of new science curriculum in educational point of view.
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(B)

Fig. 1. Direct and indirect transition in semiconductor.

(A) direct transition. (B) indirect transition
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Fig. 2. Spray pyrolysis system for preparing the CdO:Ce films.
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Fig. 3. X-ray diffraction patterns of CdO films deposited at substrate

temperatures ranging from 400 T to 520 C.
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CdO:Ce Films
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Fig. 4. X-ray diffraction patterns of CdO : Ce films deposited with

Ce concentration ranging from 0.0 to 4.0 at.%6.
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CdO:Ce Films
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Fig. 5. X-ray diffraction patterns of CdO : Ce films deposited with

Ce concentration ranging from 5.0 to 10.0 at.%.
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Fig. 6. Variation of grain size of CdO:Ce films with Ce concentrations.
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CdO:Ce Films
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Fig. 7. EDS Spectra of CdO:Ce films prepared with a Ce

concentrations ranging from 0 to 10.0 at.%.
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Fig. 8. Surface morphologies of CdO:Ce films deposited with different Ce

concentrations ranging from 2.0 to 10.0 at.%.
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Fig. 9. Optical transmittance spectra of CdO:Ce films deposited with

Ce concentrations ranging from 0 to 80 at.%
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CdO:Ce Film
Ce: 0 at.%

(«*hv)? (arb.unit)

16 18 20 22 24 26 28 3.0

Photon Energy (eV)

Fig. 10. Plot of (a * hv)?* versus photon energy hv for of CdO:Ce film

deposited with 0.0 at % of Ce Concentration.
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Fig. 11. Plot of (a * hv)?* versus photon energy hv for of CdO:Ce film

deposited with 1.0 at % of Ce Concentration.
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CdO:Ce Film
Ce:2at.% -

Eg=2.723 eV

(«*hv)? (arb.unit)

16 18 20 22 24 26 28 3.0
Photon Energy (eV)

Fig. 12. Plot of (a * hv)?* versus photon energy hv for of CdO:Ce film

deposited with 2.0 at % of Ce Concentration.
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= E =2.681 eV
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Photon Energy (eV)

Fig. 13. Plot of (a * hv)?* versus photon energy hv for of CdO:Ce film

deposited with 3.0 at % of Ce Concentration.
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CdO:Ce Film
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Fig. 14. Plot of (a » hv)?* versus photon energy hv for of CdO:Ce film

deposited with 4.0 at % of Ce Concentration.
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Fig. 15. Plot of (a * hv)?* versus photon energy hv for of CdO:Ce film

deposited with 5.0 at % of Ce Concentration.
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CdO:Ce Film
Ce: 6 at.%
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Fig. 16. Plot of (a * hv)?* versus photon energy hv for of CdO:Ce film

deposited with 6.0 at % of Ce Concentration.
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CdO:Ce Film
Ce: 7 at.%
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Fig. 17. Plot of (a * hv)?* versus photon energy hv for of CdO:Ce film

deposited with 7.0 at % of Ce Concentration.
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CdO:Ce Film
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Fig. 18. Plot of (a * hv)?* versus photon energy hv for of CdO:Ce film

deposited with 8.0 at %6 of Ce Concentration.
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Fig. 19. Plot of (a * hv)?* versus photon energy hv for of CdO:Ce film

deposited with 9.0 at % of Ce Concentration.
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Fig. 20. Variation of optical band gap of CdO:Ce films with Ce

concentration (0~10 at.%).
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