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Organic solar cells
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Organic solar cells
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Organic solar cells
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Single-component materials
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Molecular dyads
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dyad 1, 2, 3 PCE = 4.21%, 2.74%, 3.34%

S. Lukas et al. Chem. Commun., 2019, 55, 14202-14205; S. Lukas et al. Solar RRL, 202000653 22. Mai 2024 6



Molecular dyads
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PCE = 4.21% PCE = 5.34%

A. Aubele, Y.K. He, et al. Adv. Mater., 2021, 2103573.
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Molecular dyads
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Polymers (side chain)
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Polymers (side chain) Double-cable polymers
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Polymers (side chain) Double-cable polymers

PCE = 13%
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Polymers (in chain) Diblock copolymers

[ ]
1.0
5 = = = = ﬁ:{\a
w 1 B ;\Q\i\i\}_l O |
& 03 N « = A
o \i\;\;\
s
©
V 0.6
CioH2q c:cu §
o —«—PBDB-T-b-PYT
< —— PBDB-T:PYT
0.4 ' y . y
0 50 100 150 200 250

Time (h)

Pee 1T 1.

wO-
[v]
o

908 D18:PYIT 88.25%

N R — X o (] <

s —— D18(20)-5-PYIT 91.55% !

£07 —— D18(40)-5-PYIT 92.52% '

2 D18(40)-5-PYIT(r) 92.43% ‘

0.6 :

D18-b-PYIT 0.5 ‘

0 100 200 300 400 500

Joule, 5, 2021, 1800-1815; Angewandte Chemie, 202308267 Time (min)



Industrial figure of merit (i-FoM)

. FoM PCE X photostability PCE: initial PCE value at time 0
i— FoM =
Synthetic complexity Photostability: percentage left after aging for 200 h

NSS log(RY) L Vo NcC o NHC
NSSmax log(RYmax) NUOmax NCCmax NHCmax

SC =35

NSS: number of synthetic steps

RY: (reciprocal) yields of the monomers

Efficiency
NUQO: number of unit operations
~‘ NCC: number of column chromatography required
Lifetime Cost o
for the purification of the monomers

NHC: number of hazardous chemicals used
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Y.K. He, N. Li, C.J. Brabec et al. Joule 2022 ; Po et al. Macromolecules 2015, 48, 453-461.
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Synthetic complexity (SC)
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Current density (mA cm)
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Photostability
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Photostability
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PCE (%)

PCE & Stability
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Industrial figure of merit (i-FoM)
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