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CdTe based solar modules are the cheapest produced thin-film photovoltaics on the market, making solar electricity 
conversion competitive with fossil fuels.  Cl diffusion through grain boundaries (GBs) followed by Cu diffusion from 
the back contact drastically increase CdTe device efficiencies without drastically increasing the production costs. The 
microscopic origin of these efficiency enhancements is studied through a series of electron beam induced current 
(EBIC), shown in light blue, and electron backscatter diffraction (EBSD) experiments, which reveal the microscopic 
short-circuit efficiency changes of the GBs (EBIC) after the Cu and Cl based treatments with respect to their 
orientations (EBSD).  The source of the GB and interfacial current enhancements after the Cu and Cl treatments is 
revealed through the use of scanning transmission electron microscopy (STEM) electron energy loss spectroscopy 
(EELS) and atom probe tomography (APT) experiments.  Overall, the basic concepts of several experimental 
techniques with a focus on microscopy and how they can be applied to solar cell devices to reveal the origins of 
efficiency enhancement at the nanoscale will be discussed.  
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