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We employ different models to investigate the connection be-
tween micro-physical features of solar cell devices and external
parameters like current-voltage characteristics, the essence
being solar cell energy conversion efficiency.
In the context of GRACIS, we are especially interested in the ef-
fects of gradients, those being embodied as variations in chemi-
cal composition (band-gap gradient, defect inhomogeneities) or
simply as the presence of polycrystalline grain boundaries.
Currently used tools:

m 1D model AFORS-HET from Helmholtz-Zentrum

Berlin

The main goal is to establish detailed 3D models incorporating the
micro-physical structure of CIGS layers. A basic 3-layer setup (2 um

CIGS /50 nm Cds / 500 nm ZnQ) is shown here, with cubic grains of
1 um edge length.
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m1D/1D/3D general purpose device simulator
Synopsys Sentaurus TCAD (Sentaurus Device)

Model inter-comparison

A recurring procedure is running comparable configurations in
different models to verity the results against each other and/or
against literature values.
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In our group, the simulation efforts are also combined with
experimental work on photoluminescence of CIGS layers. A g = g

measurement site for investigating time-resolved laser-induced  Thege plots show a selection of views on the model state under AM1.5
luminescence to experimentally access carrier lifetime is being llumination and at operating bias (0.6 V). The grain boundaries in-
established. cluded here consist mainly of a large surface defect density, having a
negative effect on device performance (from ca. 23% for single crystal
down to around 10%,).
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