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Influences of Sputtering Parameters on the Composition and Microstructure of CulnGa Precursors

LI Chun-lei, ZHUANG Da-ming, ZHANG Gong, SONG Jun
(Department of Mechanical Engineering Tsinghua University, Beijing 10084)

Abstract: As the crucial part of CIGSe solar cell, CIGSe absorber can be prepared by an approach which can be called
two—step process combining precursor deposition and selenization. In this work, Culn, CuGa and CulnGa precursors with
uniform compositions and certain atomic ratios were prepared by magnetron sputtering. XRF results show that the atomic
ratios of Cu/In in Culn films decrease with the increasing of sputtering current while the atomic ratios of Cu/Ga keep constant.
XRD results show Culn and CulnGa precursors mainly consist of Cu,In Culn and In phases, while Ga exists in CulnGa films
in the form of solid—solution. For Culn precursors the peaks of Culn phase appear as the sputtering current increases, which
indicate that Culn phase is formed originating from Cu,ln.
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Fig.1 Schematic of the sputtering chamber
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Table 1 Parameters for preparing Culn precursors

Feim URSTRLR RATERE WRBHEN ARREZ

45 /A /min Ar/Pa /mPa
CI01 0.06 30 1.0 3.0
CI102 0.12 30 1.0 3.0
CI03 0.16 30 1.0 3.0
C104 0.20 30 1.0 3.0
CI05 0.24 30 1.0 3.0
CI106 0.28 30 1.0 3.0
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Table 2 Parameters for preparing CuGa precursors

Feim WA WRATRTE WRSTES  AUREZ

ErRe /A /min Ar/Pa /mPa
CGO1 0.06 20 1.0 3.0
CG02 0.10 20 1.0 3.0
CGO03 0.14 20 1.0 3.0
CG04 0.18 20 1.0 3.0
CGO05 0.22 20 1.0 3.0
CGO06 0.26 20 1.0 3.0
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F3im, WS/ AES A 1.0 Pa.
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Table 3 Parameters for preparing CulnGa precursors
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Table 4 Compositions of Culn and CuGa precursors

p =7 Cu/In p =7 Cu/Ga
CIO1 1.10 CGO1 1.05
CI102 1.04 CG02 1.06
CI03 1.00 CGO03 1.06
CI04 0.92 CG04 1.05
CI05 0.88 CGO5 1.02
CI06 0.87 CGO06 1.00
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Fig.2 XRD patterns of the CI02
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Fig.3 XRD patterns of the C106
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Fig.4 XRD patterns of the CulnGa
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