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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 is 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.  A major emphasis has been the analysis of CIGS cells when the Ga content, and hence the band gap and band offsets, is systematically varied.  Work with CdTe cells has continued to focus on the role of back-contact copper in as-deposited cells and those subjected to elevated-temperature stress.  A general project has been to further systematize quantitative separation of losses.

Task 2: Highly focused light spot. This technique (LBIC) was used to investigate spatial variations in polycrystalline solar cells.  The local effects of elevated- temperature stress on CdTe cells has received the most attention, but we have also demonstrated that small-spot measurements work well on flexible-substrate CIGS cells and that LBIC can be combined with other non-uniformity studies on the same cell.

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.  For CdTe, the approach has been the photoluminescence of single crystals with controlled introduction of copper and chlorine.

Task 4. Numerical simulation.  We defined and advocated a set of baseline parameters for CIGS and CdTe cells, and we explored the performance sensitivity of these parameters.  Specific projects included the impact of conduction-band offset on light/dark superposition, the analysis of photocapacitance, and the explanation of a large number of apparent-quantum-efficiency effects.
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