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Abstract: This paper briefly reviews the prospects, research focus, and problems of solar cells. Based on it, the primary
design concepts and research progress of new generation solar cells including sunlight-concentrated, multi-junction,
intermediate band, up conversion and down conversion, nanowire or nanopillar array, multi-exciton generation, hot

carrier, thermophotovoltaic (TPV), nanoscale antenna, and graphene solar cells, etc., are discussed from the viewpoint
of the full utilization of sunlight energy and material design.
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Figure 1. (a) The third generation proposed by M.Green and (b)
American’s future generation solar cells™
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Figure 2. Diagram of high efficient tandem TII-V solar cells"
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Figure 3. Schematic diagram of intermediate band solar cells®
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Figure 4. Three solar cell architectures based on semiconductor
nanopillar arrays: (a) Radial junctions; (b) Axial junctions; (c)
Arrays embedded®
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Figure 5. Pyramidal antennas for a solar energy converter®!
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Figure 6. Array of carbon nanotubes that could form the antenna
array for antenna solar energy conversionf*®!
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