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Abstract
Multijunction solar cells are the first photovoltaic technology to surpass single-junction Shockley-Queisser theoretical efficiency limits, and represent the highest efficiency of any solar cell
technology. Multijunction cells have historically been developed with single-crystal III-V and
group-IV semiconductors, for space and terrestrial concentrator applications which can tolerate high costs per unit cell area. However, the multijunction cell concept for dividing the broad
solar spectrum into narrower ranges, each of which can be converted more efficiently, is just as
elegant a solution for one-sun, flat-plate terrestrial photovoltaic modules as well, provided lowcost absorber materials with the appropriate bandgaps can be found. Semiconductor materials
that are inherently tolerant to recombination at grain boundaries and other defects are particularly intriguing as they hold the promise to enable low-cost growth methods for flat-plate multijunction modules.
This talk surveys multijunction cell technologies developed to date, their (largely singlecrystal) semiconductor combinations, processes of subcell integration, their successes, and
their challenges. Experience with these high-efficiency, but also high-cost multijunction cells is
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then extended to look at potential low-cost, flat-plate multijunction module architectures and
materials. One-sun terrestrial multijunction cell modules with much higher efficiency than
their single-junction counterparts could have a game changing effect on the economics of solar
electricity.
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