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Applications
Perovskite/crystalline silicon multijunction solar cells can be used as an alternative to conventional
solar cells. Perovskite/crystalline silicon multijunction solar cells improve cell eﬃciency by
incorporating multiple bandgaps.

Problem Addressed
Currently, solar cells have been unable to surpass the Shockley-Queisser Limit, which is determined
by the material band gap. Because single junction solar cells only have one bandgap, photons with
energy below or above this bandgap energy are not completely converted to electrical energy.
However, this design overcomes this limit by creating a multijunction cell using organic-inorganic
halide perovskite.

Technology
One of the most promising ways to surpass the eﬃciency limit of current solar cells is by reducing
the thermalization loss of high energy photons, which can be done by building solar cells in
multijunction conﬁguration using materials with diﬀerent bandgaps. In this technology, the materials
are silicon and an organic-inorganic halide perovskite. Perovskite was chosen because it is capable of
being an eﬃcient solar cell material despite being deposited at low-temperature and requires lowcapex. The integration of perovskite top solar cell and crystalline silicon bottom solar cell is enabled
by the introduction of silicon-based tunnel junction connecting the two solar cells. Depending on the
perovskite chosen, the eﬃciency limit can be increased up to 39%.

Advantages
Increases solar cell eﬃciency
Reduces cost per unit power of photovoltaics
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