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relevant statistics on the CIGS layer properties required a
large number of measurements across various regions of the
samples.

The observed SET inhomogeneities were stronger than
those exhibited in the AES and CLS measurements. Some-
times grain-to-grain potential changes were so significant
that they obscured any changes of potential at the GBs. We
attributed these observations to several factors: �i� variations
in grain-to-grain stoichiometry, �ii� potential differences be-
tween grain facets with dissimilar crystallographic orienta-
tions �consistent with the reported Kelvin probe results23ii



depleted GB interfaces can inhibit hole recombination, gen-
erating higher photocurrents. Our results show that the
vacuum level relative to the Fermi level decreases substan-
tially near the GBs, consistent with either a band offset due
to Cu vacancy formation or p-type band bending. In either
case, the hole barrier that forms serves to inhibit majority
carrier movement away from the GBs and therefore reduces
recombination. We found major nonuniform grain-to-grain
stoichiometry, which can account for the well known diffi-
culty maintaining CIGS uniformity in device structures. Our
report emphasizes the importance of studying such complex
systems as polycrystalline CIGS employing nanoscale reso-
lution, UHV environment, and careful sample preparation
procedures.
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