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Global energy demands have been increasing, and the ability of fossil fuels to meet these
demands is limited. Due to the associated climate change concerns, most of the current new
energy installations have been based on renewable energy resources such as wind and solar. To
further develop solar energy as a renewable energy resource, improvements in silicon-based solar
cells, which represent more than 90% of the current photovoltaics market, is critical. In this
presentation, | will discuss strategies to improve the efficiency of silicon solar cells via passivated
contacts, which serve both as a contact layer and a passivation layer for the crystalline silicon (c-
Si) surface. These types of contacts are considered a potential candidate for the next-generation
industrially-manufactured c-Si solar cells. I will discuss the fabrication of these contacts and the
underlying principle for charge transport through these contacts on both planar and textured
surfaces. | will also discuss strategies to replace current solar cell metallization processes based
on expensive Ag metal with inexpensive Cu, which necessitates a conductive Cu diffusion barrier
interlayer between Cu and c-Si.
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