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ABSTRACT

In this paper, we prepared the samples with the heat-treated substrate by means of co-evaporation method. The
samples prepared with heat-trested substrate of 500 “C showed the vacancy on the surface, and it could be prevented by
Se ambient condition. The samples prepared with variable heat-treated substrates such as430°C, 460, 480°C and 500°C
showed the increase of grain resulted to the increase of the density. Based on the XRD analysis, the heat treatment
could remove the Cu2Se phase of the samples, but it didn't affect the absorption index of the samples. We, therefore,
conclude the absorption index is not affected by heat treatment and is controlled by the thickness of the sample.
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Fig. 2 SEM photographs of Cu(InGa)Se; films deposited at
substrate temperatures of 460°C(a-x5000,b-x50000)

Element Weight% Atomic%
Cu 19.82 2551
Ga 454 532
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Element Weight% Atomic%
Cu 60.40 65.42
Ga 0.43 0.43
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Totas 100.00
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Fig. 3 the composition ratio of Cu(InGa)Se; thin films
deposited at the substrate temperature of 460°Cby EDS
(a) before annealing (b) after annealing
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Table. 1 EDS results of different substrate temperatures

T Cu/% In/% Gal% Se/% Cu/(In+Ga) Gal(In+Ga) Cu/In
500C 26.08 15.95 9.98 47.99 101 0.38 163
480TC 23.99 17.39 9.32 49.31 0.90 0.35 1.38
460TC 2551 20.18 5.32 48.98 1.00 0.21 1.26
430C 27.06 16.47 7.07 49.40 115 0.30 164
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