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Study on Two-Step Process of Preparing CIGS Films

LIAO Cheng HAN Jun-Feng JIANG Tao XIE Hua-Mu JIAO Fei ZHAO Kui*
(State Key Laboratory of Nuclear Physics and Technology Peking University, Beijing 100871, China)

Abstract: The method of “selenization of stack element layers” to prepare CIGS films was studied in this article.
Cu-Ga and In metallic layers were deposited alternatively by magnetic sputtering, which was followed by
selenization(450 °C) and annealing(550 °C). The SEM showed that CIGS film appeared smooth and compact when
the precursors were sputtered at low substrate temperature and with a sequence of Mo/Cu-Ga/In/Cu-Ga/ln. After
selenization, the bi-layer film was attained from the SEM pictures. The XRD indicated that double layers were
composed of CIS on the top and CGS on the bottom. Moreover, the separate CIS and CGS phases came to the
homogeneous CIGS phase if an annealing process in inert atmosphere without selenium was introduced after

selenization. Based on these improvements, the CIGS solar cell got a conversion efficiency of 7.5%.
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Fig.1  Vacuum system for films depositing
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Fig.2 Influence of different substate temperature on the morphology of In films
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Fig.3 Surface morphology of different metallic layers
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Fig.4 Surface and cross-section morphology of films after selenization(a)(c) and annealing(b)(d)
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Fig.5 XRD patterns of samples after selenization(a),

annealing in Se/Ar(b) and annealing in Ar(c)
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Fig.6 Influence of annealing atmosphere on efficiency

of CIGS cells
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