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PIXE and RBS on CIGS solar cells to study the

elemental distribution
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Abstract

Among thin film solar cells materials CIGS materials (Culnl-xGaxSe2) are the most used,
jointly with CdTe, having the advantages of their application in flexible substrates, long term
stability, high electrical performance and production versatility. Although they are available
in the photovoltaic market, at the same time a lot of research is on-going in order to increase
the cell photo conversion efficiency (about 23 % at the moment) not only in lab conditions,
but also under real conditions. Active optoelectronic defects, as composition inhomogeneities,
created during the manufacturing process, are the main responsible for efficiency limitations. For
instance, even small changes in the In-Ga depth distribution inside the CIGS layer will influence
the bandgap and thus, the light to power conversion efficiency of the solar cell. RBS and PIXE
techniques coupled to a nuclear microprobe can reliably accomplish both the determination of
the elemental surface distribution and their depth distribution even in the final electronic device.
Three different solar cell devices (two of them belonging to the same substrate) were irradiated
with 900 keV proton beam and the NDF software code was used to perform the Total-IBA
approach through the simultaneous and self-consistent analysis of the data collected from PIXE
and RBS spectra. Results will be presented and discussed.
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