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Abstract:

Photovoltaic Devices commonly known as Solar Cells, are the key components of any
solar power systems. This presentation addresses our research efforts at NPS for the
design, modeling and optimization of state-of-the-art space and terrestrial based solar
cells. A new method for developing a realistic model of any type of solar cell using the
SILVACO/ ATLAS Virtual Wafer Fabrication (VWF) software was developed at the Naval Postgraduate School (NPS).
Taking into account the high cost of research and experimentation involved with the development of advanced
cells, this novel methodology was developed. In our opinion, the introduction of this modeling technique to the
photovoltaic community will prove to be of great importance for aiding in the design and development of improved
advanced solar cells. A multi-junction InGaP/GaAs/Ge solar cell was successfully modeled and was fully simulated.
The model performance was in close agreement with the experimental results of the manufactured cell. Novel
optimization techniques, using genetic search algorithm were first introduced and utilized to maximize the new
device efficiencies, which resulted in designs that exceeded the performance of most of the best known available
cell. The major goal of this research is also to bridge the gap between current state of the art manufactured cells at
30% efficiency, and the theoretical limit of more than 40%. Further research in the design and optimization of
low-cost flexible thin film solar cells is currently underway. The availability of such high efficiency cell would be of
great value in reducing the energy cost for most solar energy system applications.
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CA, in 1991. His present research interests are in the following areas:

« Modeling, Design and Optimization of Multi-Junction and Thin Film Solar Cells.

« Applications of CIGS Thin Film Solar Cells for enhancing the capabilities of UAVs.

- Radiation and Space effects on Photovoltaic devices, Multi-junction, Gallium Arsenide (GaAs) and
Indium Phosphide (InP) solar cells, and Spacecraft power system design.
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