Journal of the Korean Institute of Electrical and Electronic Material Engineers, Vol. 22, No. 3, p. 269, March 2009.

o 22-3-14 |
Ef %M X|  SnO,:Sb utatel |

= =
SN o7

Hol o2 M7|N, Bty

A Study on the Electrical and Optical Properties of SnO2:Sb Thin Films
Prepared by Different Conditions for Photovoltaic Applications
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Abstract

Antimony doped tin oxide (SnO2:Sb) films, which are used as the front contact and back reflector of
thin. film solar cells, have been deposited by d.c. magnetron sputtering. The dependence of electrical
and optical properties of the films on the preparation conditions, such as O: gas ratio, substrate
temperature, annealing temperature was investigated. The sputter gas composition was found to affect
the properties of the films. With incorporating O: gas, the electrical and optical properties of films
significantly were improved. The minimum resistivity and optical transmittance over 80 % in visible
region were obtained at the oxygen concentration of 30 %. When the substrate temperature was
higher, the resistivity of SnO2:Sb films was decreased, while the absorption edge shifted to shorter
wavelength, indicating higher optical band gap. Heat treatment over 600 C resulted in poorer electrical
and optical properties due to SnO phase (102) plane.
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Table 1. Experimental conditions of SnOz:Sb fimls
prepared by d.c. magnetron sputtering.

Experimental Parameters Conditions
Deposition system d.c. magnetron sputter
Target material and size | Sn0:-Sb03(5 wt%), 2 inch
Substrate material Corning glass, Al203 and
quartz plate
Target-substrate distance 45 em
Sputtering power 30 Watt
Sputtering gas Ar, Oz
(2 gas ratio to Ar 0~50 %
Sputtering pressure 58 mTorr
Thickness 100 nm
Substrate temperature room—~250 T
Heat treatment 300~900 T, air, 1 hour
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Fig. 1. Optical transmittance of SnQ2:Sb films
deposited at various O: gas ratios.
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Fig. 2. X-ray diffraction patterns of SnO::Sb

films deposited at various O: gas ratio.
The substrate temperature was 200 C.
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