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On Formation of Residual Carbon Layer in CulnSe; Thin Films

Formed via direct Solution Coating Process
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ABSTRACT: Formation mechanism of residual carbon layer, frequently observed in the CulnSe;, (CIS) thin film prepared by direct
solution coating routes, was investigated in order to find a way to eliminate it. As a model system, a methanol solution with dissolved
Cu and In salts, whose viscosity was adjusted by adding ethylcellulose (EC), was chosen. It was found that a double layer, a top metal
ion-derived film and bottom EC-derived layer, formed during an air drying step presumably due to different solubility between metal salts
and EC in methanol. Consequently, the top metal ion-derived film acts as a barrier layer inhibiting further thermal decomposition of
underlying EC, resulting a formation of bottom carbon residue layer.
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Fig. 1. SEM images of a precursor film ((a) and (b)) and selenized
film ((c) and (d))
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Fig. 2. SEM images of a EC layer deposited on a Mo/SLG
substrate before (a) and after (b) air drying at 300°C for
10 min
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Fig. 3. Conceptual schematic diagram of formation of double
layer during air drying step based on different solubility
between metal salts and EC in methanol
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Fig. 4. AES depth profile of a precursor film subjected to air
drying at 70°C for 5 min. and 300°C for 10 min
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