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The correlation of various microscopy techniques on identical specimen areas provides essential
information for the analysis of structure-property relationships in optoelectronic semiconductor
devices. The present contribution gives an overview of such research work employing scanning
electron and scanning probe microscopy as well as light microscopy methods, using thin-film solar
cells based on polycrystalline Cu(In,Ga)Se2 absorber layers as examples [1]. It will be shown that
electron backscatter diffraction (EBSD), electron-beam-induced current and cathodoluminescence
measurements on the identical sample region on Cu(In,Ga)Se 2 thin films provide access to
recombination velocities at grain boundaries in these films [2]. Together with potential barriers for
charge carriers measured by scanning probe microscopy, these analyses provide important input
parameters for two-dimensional device simulations, which indicate that enhanced recombination at
Cu(In,Ga)Se2 grain boundaries is one origin for the limited open-circuit voltage in the corresponding
solar cells [3]. Furthermore, when combining EBSD and Raman microspectroscopy on identical sample
regions, it will be demonstrate how to extract orientation-distribution maps from Raman intensity
distributions, which are confirmed by the EBSD orientation-distribution maps [4].
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