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• Material quality and conversion effiency

• Upscaling and Industrialization

• Long term stability

• Sustainability profile

• Opportunities for the technology
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Image: A. Polman, M. Knight, E.G. Garnett, B. Ehrler, and W.C. Sinke, „Photovoltaic 
materials – present efficiencies and future challenges“, 
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Ø PVSK/Si Tandem entered the „75% club“

Ø PVSK/Si Tandem >20% better than Silicon

Efficiency Race …
Detailed-Balance efficiency limit:
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Routes for Perovskite upscaling
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(1)  Slot-Die Coating:

(3)  Hybrid:
Evaporated anorganics + solution-processed organics

(2)  Co-evaporation:
Lab process:  Spin coating 
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Slot-die Coated Perovskite PV devices

J. Li et al. Adv. En. Mater. (2023).

Ø Ink optimization for the fabrication of
slot-die coated FAPbI3 perovskite solar 
cells with MACl additive to reduce large 
area non-homogeneity (ribbing)

Certified PCE of 22.3% Modules with 17% PCE

1 year testing outdoors

a) 2-ME ink

ii) Wetfilm after coating iii) Illustration: ribbing iv) Annealed sample v) SEM of thin-films

b) 46% ACN

i) Ink composition

1 M FAPbI3
10 mol% MACl
in
92 vol% 2-ME
8 vol% NMP

ribbing

homogeneous

ribbing 
inhomogeneity

large scale
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pinholes & voids

coating
direction

ribbing

1 M FAPbI3
10 mol% MACl
in
46 vol% 2-ME
46 vol% ACN
8 vol% NMP
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8Jona Kurpiers, Stefanie Severin, Marko Remec, Marcel Roß, Mark Khenkin – to be published

~ 11 months

• Co-evaporated perovskite/SHJ 
Tandem 

• Glass/POE/Glass + butyl

• Pronounced increase in 
March-May, likely due to 
higher irradiance 
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Bartie et al., J. Ind. Ecol. 2023



Bartie et al., J. Ind. Ecol. 2023



• Material quality and conversion effiency ✓

• Upscaling and Industrialization ✓

• Long term stability ✓ but open

• Sustainability profile ✓

• Opportunities for the technology ✓✓


