Cu(In,Ga)Se, Photovoltaic Absorber

Adapt lab methods to high
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Chemical Vapor Deposition of CIGS
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Stage 1: In (Ga) (s) + HCl(g) = InCl(GaCl) (g) + % H, (g)

InCl (GaCl) (g) + Se, (g) = In,Se; (Ga,Se;) (s) + Se, ;5 (g)

Stage 2: 2/3 Cu,Cl, (g) + Se, (g) + H,(g) = Cu,Se(s) + 2 HCl(g) + Se, (g)
2/3 Cu,Cly (g) + In,Se; (Ga,Se;) (s) + Se(g) + H, (g) = 2 Cu(In,Ga)Se, (s) + 2 HCl (g)

Stage 3: 2 InCl (GaCl) (g) + Cu,Se(s) + 3Se(g) + H,(g) = 2 Cu(Iln,Ga)Se, (s) + 2 HCl (g)



