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Solar cell technology

III-V solar cells
> 30% PCE, $80/W

Silicon solar cells ~22% PCE, 
90% market share, $0.3/W
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Can we have the 
high efficiencies of 
III-V solar cells at 
the cost of silicon 
cells?



Perovskite solar cells
> 26% PCE, $0.35/W

Solar cell technology

III-V solar cells
> 30% PCE, $80/W

Silicon solar cells ~22% PCE, 
90% market share, $0.3/W
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Combining low cost and high efficiency
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High power-per-weight
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Nat. Mater. 2015, 14 (10), 1032–1039.

Perovskite 23 W/g
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Fundamental limit of a single layer solar cell

Single junction efficiency limit of 33%
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Multi-junction solar cells offer higher efficiencies
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Double-junction efficiency limit of 45%
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Triple-junction efficiency limit of 51%

Multi-junction solar cells offer higher efficiencies
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1st perovskite triple-junction certified by NREL
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Wang, Z.; …Sargent, E. H. Nature 2023, 618 (7963), 74–79.
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Outlook for perovskite triple junctions
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III-V 2J @ 32.9%

Si 1J @ 26.7% Pero 2J @ 29.1%

Pero 3J @ 23.8%Po
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