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ABSTRACT: High-efficiency in Cu(In,Ga)Se; (CIGS) solar cells were usually achieved on soda-lime glass substrates due to Na
incorporation that reduces deep-level defects. However, this supply of sodium from sodalime glass to CIGS through Mo back electrode
could be limited at low deposition temperature. Na content could be more precisely controlled by supplying Na from known amount of
an outside source. For the purpose, an Na,S layer was deposited on Mo electrode prior to CIGS film deposition and supplied to CIGS
during CIGS film. With the Na,S underlayer a more uniform component distribution was possible at 350°C and efficiency was improved
compared to the cell without Na,S layer. With more precise control of bulk and surface component profile, CIGS film can be deposited
at low temperature and could be useful for flexible CIGS solar cells.
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Fig. 1. Schematic cross section of CIGS film preparation and temperature profile for CIGS film growth
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Fig. 2. Cross-sectional SEM images of CIGS films grown on Na2S/Mo substrate at various second-stage temperatures
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Fig. 3. XRD patterns of CIGS films grown at the 2nd-stage
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Fig. 4. Raman spectra of CIGS films grown at the second-
stage temperature of 350, 450 and 550°C
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Fig. 5. SIMS depth profiles of the CIGS films grown at the second-stage temperature of 350, 450 and 550°C
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Fig. 14+ external quantum efficiency (EQE) spectra ©]c}.
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