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Development of nondestructive evaluation technique of electronic states of
thin-film solar cells by soft X-ray emission spectroscopy
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The purpose of this study is to develop nondestructive technique for electronic
state analysis of the absorbers in thin-film CIS solar cells by soft X-ray emission spectroscopy. In
order to detect simultaneously the L emission lines of Cu, In and Se in the soft X-ray re%ion of 1-3.5
keV, an aperiodic Ni/C multilayer film was invented and deposited onto a laminar-type diffraction grating
by an ion-beam sputtering method. The optical property was characterized by synchrotron radiation. As the
result, it has been verified experimentally that the new aperiodic layer structure is effective for
expanding the bandwidth of the diffraction efficiency of the multilayer grating. This means that a
wideband soft X-ray emission spectrometer has been developed successfully.
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