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ABSTRACT

Structural, Optical and Electrical Properties of
CdO:Li films Deposited by Using Spray Pyrolysis.

Shin Eun-yeong

Adviser : Prof. Dong-Ju Seo Ph.D

Major in Physics Education

Graduate School of Education, Chosun University

CdO:Li films were deposited on the glass substrates by spray
pyrolysis. The Structure, optical and electrical properties of CdO:Li films
had been studied using XRD(X-ray diffractometer), SEM(Scanning
electron microscope), EDS(Energy dispersive X-ray spectroscopy),
UV-VIS—-NIR spectrophotometer and Hall effect experiment.

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:Li films
depositing at 450 C was cubic structure with lattice constant ap = 4.689
A . XRD pattern intensity of (111) plane of CdO:Li films were decreased

with increasing Li concentration. But 26(peak position) of (111) plane
were not changed. The optical transmission of the sample deposited
with Li concentration (0 ~ 10.0 at.%) were 60 ~ 80 % in the
wavelength range from 300 nm to 900 nm. Optical transmission of the
CdO:Li films decreased with increasing Li concentration. The optical
energy band gap of the CdO:Li films deposited with a Li concentration
of 4.0 at.% was 2.618 eV. The optical energy band gaps of CdO:Li
films has been a noticeable increase up to 8.0 at.%. After which it
increases  then rapidly  decreases. Electric  resistivity, carrier
concentration, mobility and Hall coefficient of the p-type CdO:Li films
deposited with a Li concentration of 8.0 at.% were 1.3933x10™* @-cm,
63.632x10%° cm™®, 19.811 cm?/V-s, 0.0010 cm?/C, respectively. Also,
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this paper is expected to contribute teaching and learning for new
science curriculum of educational viewpoint.
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Fig. 1. 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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CdO Films
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Fig. 7. X-ray diffraction patterns of CdO films deposited at substrate
temperatures ranging from 400 C to 520 T.
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CdO:Li Films
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Fig. 8. X-ray diffraction patterns of CdO:Li films deposited with
Li concentration ranging from 0 to 5.0 at.%.
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Fig. 9. X-ray diffraction patterns of CdO:Li films deposited with

Li concentration ranging from 6.0 to 10.0 at.%.
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Fig. 10. Variation of lattice constant of CdO:Li films with
Li concentration.
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Fig. 11. Variation of grain size of CdO:Li films with Li concentration.
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Fig. 12. Surface morphologies of CdO:Li films deposited at substrate
temperatures of 450 C and various Li concentration;
(a) 2.0 at.%, (b) 4.0 at.%, (c) 6.0 at.%, (d) 8.0 at.%, (e) 10.0 at.%.
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Fig. 13. EDS Spectra of CdO:Li films prepared with an Li concentration
ranging from O to 10.0 at.%.
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Fig. 14. Optical transmittance spectra of CdO:Li films deposited
with Li concentration ranging from 0 to 5.0 at.%.
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Fig. 15. Optical transmittance spectra of CdO:Li films deposited
with Li concentration ranging from 6.0 to 10.0 at.%.
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Fig. 16. Optical energy gap of CdO:Li films prepared with

Li concentration of 2 at.%.
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Fig. 17. Optical energy gap of CdO:Li films prepared with
Li concentration of 4 at.%.
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Fig. 18. Optical energy gap of CdO:Li films prepared with

Li concentration of 6 at.%.
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Fig. 19. Optical energy gap of CdO:Li films prepared with
Li concentration of 8 at.%.
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Fig. 20. Variation of optical band gap of CdO:Li films
with Li concentration from 0 to 10.0 at.%.
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Table 1. Electrical Properties of CdO:Li films

Li o Carrier . Hall
concentration [1Roe_jlsg;|?/:ri]] concentration [(':vlr:ijl\uz] coefficient
[at. %] [10%*° cm™] [cm?®/C]
0 2.5954 2.018 119.189 -0.0309
1 1.0550 11.561 600.213 -0.0054
2 1.6832 0.935 418.297 —0.0667
3 1.0399 0.878 1684.6 -0.0712
4 0.9712 1.631 374.480 -0.0383
5 2.0043 4.544 13.821 0.0137
6 1.4527 15.906 1.993 0.0039
7 2.5306 6.363 33.710 0.0098
8 1.3933 63.632 19.811 0.0010
9 6.0572 1.273 314.636 —0.0491
10 1.2407 1.136 252.916 —0.0549
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CdO: Li Films B:051T
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__10°}
£
o
aQ *
=y
2
% * *
& *
*

g * *
S *
Llij 10-4 N x * *

| 2 | 2 | 2 | 2 | 2 |

0 2 4 6 8 10

Li Concentration (at.%)

Fig. 21. Variation of resistivity of CdO:Li films with Li concentration
from 0 to 10.0 at.%.
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Fig. 22. Variation of carrier density of CdO:Li films with
Li concentration from 0 to 10.0 at.%.
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