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௡ಲା௞ಲିଵ
௞ಲିଵ

௡ಳା௞ಳିଵ
௞ಳିଵ

× ௡೉ା௞೉ିଵ
௞೉ିଵ

 ≈ 82 Mio.

ABX3 = Cs0.1MA0.1FA0.6GA0.1DMA0.1Pb0.8Sn0.1Ge0.1(I0.5Br0.4Cl0.1)3

𝑛 ≔ 1
∆ൗ ; ∆≔ rel. fraction (e.g., 0.1)

𝑘 ≔ no. of constituents (e.g., 5, 3, 3)

Halide Perovskite Design Space
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WP1: Perovskite library preparation & characterization
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WP1: Perovskite library preparation & characterization
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https://doi.org/10.1145/3294109.3295619



WP1 : Accelerated optical analysis

Screening of transmittance, 
reflectance demonstrated

High-throughput optical screening + Stability screening

 In-situ degradation studies
 Elevated temperatures
 Increased illumination
 Reactive environments



WP2: Small-scale Demo: Ultra-Bright PeroLEDs 8

@528 nm
FWHM = 22 nm
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9WP2: Small-scale Demo: Broadband Pero-Photodetectors
Device structure

 NIR photodetector devices are fabricated
with p-i-n architecture

 ~ 80% EQE response in the NIR region

 Consistent and repeatable photoswitching

 Highest detectivity of 1.67 × 1012 Jones at 
910 nm
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Türkay & Artuk et al., in preparation

JSC =19.8 mA/cm2, 
VOC =1.95V, 
FF = 79.9%, 

PCE =30.93% (certified)

WP2: Small-scale Demo: Pero/Silicon Tandem PV
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1um

Chin et al., submitted

JSC =20.4mA/cm2, 
VOC =1.92V, 
FF = 79.8%, 

PCE =31.25% (certified)
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WP2: Small-scale Demo: Pero/Silicon Tandem PV



optimal absorption enabling >31% 12

1um

Chin et al., submitted
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> 41 mA /cm2 = close to perfect absorption!



 Automated Sample Fabrication (PVD, solution) and Characterization
etstablished

 Small-scale demonstrators developped (LEDs, Photodetectors, Tandem 
Solar Cells) – among the best in the world

 Steps towards upscaling of the device area taken => demonstrators
later today!

Conclusion


