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Outlook
 Boost efficiency of flexible, thin film 4-terminal tandem solar cells to over 25 %.
 Scale-up flexible tandem solar cells/modules.
 Demonstrate stable and high efficiency thin film tandem solar cells and modules by cost-effective, solution-based methods (slot-die coating).

Bifacial CIGS solar cells

Flexible perovskite/CIGS and all-perovskite tandem solar cells
Motivation:
Development of high efficiency flexible tandem solar cells for light weight applications (e.g. wearable electronics, etc.).

Results:

Bifacial Perovskite/CIGS tandem solar cells 

Bifacial device structure Suppression of detrimental GaOx

interlayer by low-temperature process
Externally Certified by Fraunhofer ISE

Comparison with state-of-the-art

ACIGS

ITO

GaOx

ACIGS

ITO

Summary
 New low-temperature process overcomes the long-existing hurdles in bifacial CIGS solar cells
 Comparable bifacial device performance with state-of-the-art monofacial devices
 Great potential for building-integrated photovoltaics (BIPV)

Outlook
 Realization on light-weight and flexible substrates, e.g. Polyimide

Summary
 First demonstration of high performance 4T 

bifacial Perovskite/CIGS tandem solar cells

Outlook
 2T bifacial Perovskite/CIGS tandem solar cells

Bifacial Perovskite/CIGS tandem solar cellsDevice structure
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15.1 % lowest VOC deficit (480 mV)

(flexible, 1.77 eV perovskite)

18.8 %

(flexible, 1.24 eV perovskite)

23 % (4T, flexible, all-perovskite)

25.4 % (4T, flexible, perovskite/CIGS)

Source: Adv. Energy Mater. 2021, 11, 2102526
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18.8 % efficient narrow bandgap 
(1.24 eV) perovskite solar cell on 
flexible substrates

25.4 % efficient flexible perovskite/ 
CIGS 4T tandem solar cell and flexible 
all-perovskite 4T tandem solar cell 
with 23 % efficiency

Flexible, wide bandgap (1.77 eV) 
perovskite solar cell with record 
low open-circuit voltage deficit 
(only 480 mV)


