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Work was performed at Colorado State University on basic measurements of CIGS and CdTe solar cells fabricated at a number of collaborating laboratories.  The goal has been to quantitatively deduce the loss mechanisms in a number of these cells, and to make appropriate comparisons that illuminate where progress is being made.  

Task 1: Whole-cell analysis.  The J-V distortions in CIGS cells due to an excessive spike in the conduction-band offset have been broadly documented and explained.  The effects of a copper deficiency in the CdTe back contact have been similarly documented and explained.  The process for systematic quantification of individual loss mechanisms in both types of cells has been refined and made more routine.

Task 2: Highly focused light spot.  Light-beam-induced-current (LBIC) measurements have shown that changes is CdTe cell response essentially always occur in localized regions.  Additional refinements in cell-mounting, measurement, and display techniques have also made LBIC measurements more routine. 

Task 3: Defect-states.  Low-temperature capacitance measurements with CIGS cells were used to compare absorbers fabricated by evaporation and by selenization, and to compare CdS and Cd-partial-electolyte buffer layers.  CdTe photoluminescence was used to identify a key defect state as a copper/oxygen donor complex approximately 150 meV below the conduction band.

Task 4. Numerical simulation.  One project documented the limitation to cell voltage due to the CdS/CIGS conduction-band offset.  A second showed that grading profiles in standard-thickness CIGS absorbers lead at best to only a modest increase in cell efficiency.  A third project showed that a broad range of features seen in CdTe quantum-efficiency measurements can be explained with a simple three-layer model.
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