Solar cells based on perovskites
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Status four-terminal perovskite/c-Si solar devices
ST perovskite (p-i-n) & c-Si cell technologies of ECN

Backward scan 19.8 1.061 0.81 17.0

Forward scan 19.7 1.054 0.79 16.4

MPPT - - - 16.4

single junction 39.8 0.731 0.781 22.7
bottom cell 14.2 0.696 0.794 7.85 +1.6%

- - - - 24.3

single junction 38.7 0.653 0.736 18.6
bottom cell 13.7 0.616 0.76 6.4 +4.2%

- - - - 22.8
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Up-scaled 6x6 inch 2 opague PSC module on glass

= Combining up-scaled processes
e S2S Slot Die coated layers
» S2S Laser scribed interconnections
* S2S Packaged with laminated flexible barrier

Aperture Sub Aperture
Area cells Efficiency

150 cm?
GFF =2 95%

20.8V 114 mA 706% 11.2 %
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Flexible opaque PSC modules: R2R processing

Substrate PET/ITO

* Slot Die ETL S2S - R2R
» Slot Die PER S2S - R2R
« S2S Slot Die HTL & Au

. W ] S ¢

Dense crystalline layer
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Flexible opaque PSC: (R2R) device results

= Device performance:
« Max PCE:
= 13,5% MPPT, 13,7% JV scan
* Reproduced!
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» Insights and future work
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Tuning & controlling the morphology

Baseline 1 (PbOAc),)

SVITUEE Baseline 2 (multi-cation) [Eadiads
] ]
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