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Solar on Fire

physics of
As prices have dropped, installations have skyrocketed. functional complex matter
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The rise of perovskites
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Realistic solar cell model A-MO Lthysacsof

matter

 How good can perovskite/silicon
solar cells be?

* How much of an advantage do they
have under real-life conditions?

 Model predicts performance under real-
life conditions
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Series tandem — current matching functional complex matter
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Three different
connection _
schemes

Module tandem — voltage
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Realistic tandem solar cell model

A bad silicon cell
is improved most
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Conclusion I: Solar cell model A'MO Lthysicsof

matter

o Tandem solar cells
o Sensitive to environmental conditions
o Device parameters of perovskite cells are not good enough yet
o Tandem cells make most sense for a bad Si base cell

Moritz Futscher et al., ACS Energ. Lett. 1, 2016
Mortiz Futscher et al., ACS Energ. Lett. 2, 2017
Moritz Futscher et al., ACS Energ. Lett. 3, 2018
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Charge selective contacts, mobile ions and anomalous
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Defect migration in M) Check for updates
methylammonium lead iodide and its
role in perovskite solar cell operation
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Impact of Capacitive Effect and lon Migration on the Hysteretic Behavior
of Perovskite Solar Cells
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Evidence for ion migration in hybrid
perovskite solar cells with minimal
hysteresis
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Perovskites are ionic semiconductors
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Effect of an external electric field on ion migration A'MO Lthysncsof

« matter

equilibrium non-equilibrium equilibrium non-equilibrium

Going from (d) to (a): mobile ions drift towards the
interfaces to screen the built-in electric field.



Effect of ion migration

Inverted perovskite structure 400
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Mobile ion species in MAPDlI,
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Quantifying ion migration in MAPDblI,
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» Solar cell efficiency simulations

— Need for better materials — less NR recombination

* lon migration in perovskites

— Less migration = more stable

— Material development can suppress ion migration
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