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ABSTRACT

Structural, Optical and Electrical Properties of

CdO:Sn Films Deposited by Spray Pyrolysis

San , Kim
Adviser : Prof. Dong Ju Seo, Ph.D
Major in Physics Education,

Graduate School of Education, Chosun University

CdO:Sn films were deposited on the glass substrates by spray pyrolysis.
Transparent and conducting CdO films prepared at substrate temperatures
ranging from 400 C to 520 C were identified as CdO with a preferred
(111) orientation. For the sample prepared at a substrate temperature of
450 C, the crystal structure of the CdO:Sn film was identified as cubic
with lattice constant ap=4.6953A. The (200) plane of the CdO:Sn crystal
grew more predominantly than the other planes, and its intensity increased
with increasing up to 6at.%, after which it decreased. The optical
transmission of the sample deposited at a Sn concentration of 4 at.%
was about 70% in the wavelength range form 500 nm to 800 nm. Optical
transmission of the CdO:Sn films increased with increasing Sn
concentration. The optical energy band gap of the CdO:Sn films deposited
at a Sn concentration of 3 at.% was 2.543 eV. The optical energy band
gaps of the CdO:Sn films increased with increasing Sn concentration.
Electric resistivity, carrier concentration, Hall coefficient and moobility of

the CdO:Sn films deposited with a Sn concentration of 2 at.9%6 were 1.21 X



10" 2cm , 747 10 em ™%, 253 x 10° em”/C, and 2.10 x 10" em®/V-s

respectively.
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Fig. 2. Direct and indirect transition in semiconductor.

(A) direct transition. (B) indirect transition
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Fig. 5. Generalized Hall effect arrangement
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Fig. 6. Spray pyrolysis system for preparing the CdO:Sn films.
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Fig. 8 X-ray diffraction patterns of CdO films deposited at substrate

temperatures ranging from 400 C to 520 C
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CdO:Sn Films
Substrate Temperature: 450°C
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Fig. 9. X-ray diffraction patterns of CdO:5Sn films deposited with various

Sn concentration (0 ~ 4 at.%)
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Cdo:Sn films
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Fig. 10. X-ray diffraction patterns of CdO:Sn films deposited with various

Sn concentration (5 ~ 10 at.%)
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Fig. 11. Variation of grain size of CdO:Sn films with Sn concentration
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Fig. 12. Surface morphologies of CdO:Sn films deposited at substrate

temperatures of 450 C and various Sn concentration
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Table 1. EDS results of CdO:Sn films deposited at substrate temperatures

of 450 C and various Sn concentration

Solution Atomic Ratio of Samples (at.%)

Sample SnCl; - 2H20/(SnCl; -
O Sn Cd
2H>O+CdAcetate)(at.%)

CdO:5n-1 0 50 0 50

CdO:5n-3 2 51.03 2.06 46.92
CdO:5n-5 4 ol.11 2.21 46.68
CdO:5n-7 6 52.06 412 43.82
CdO:5n-9 8 52.44 4.88 42.68
CdO:5Sn-11 10 52.49 497 42.54
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Fig. 13. EDS spectra of CdO:Sn films prepared with a Sn concentration
of 2at.%.
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Fig. 14. Optical transmittance spectra of CdO:Sn films deposited with

various Sn concentration (0 ~ 10 at.%)
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Fig. 15. Optical absorption spectra of CdO:Sn films deposited with various

Sn concentration (0 ~ 10 at.%)
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Fig. 16. Optical energy gap of CdO:Sn films prepared at a substrate

temperatures of 450 C and a Sn concentration of 3 at.%.
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Fig. 17. Variation of optical band gap of CdO:Sn films with various

Sn concentration
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Fig. 18. Photoluminescence spectra of CdO:Sn films with various Sn

concentration (room trmperatures)
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Fig. 19. Photoluminescence spectra of CdO:Sn films with various

Sn concentration (measured at 12 K)
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