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Tr|plet driven OSC degradation:
Long living triplet states in OSCs
» Energy transfer from D triplet state to oxygen triplet ground state
« Excitation to reactive singlet oxygen state
« Oxidation of double bonds
* Polymer destruction

Triplet energy loss channel
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Jablonski Diagram
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Optical characterization
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Solar cell performance
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1) ECT:VOC+O'6 eV, ECT= 1.5eV
2) Vo (0 K)= 1.40+0.05 eV

3) Fitted reduced EL and the EQE spectra
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Two acceptor triplet states Taq, Taz

EBT energetically possible to T and Tp
T population through ISC and EBT
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* Molecular triplet signal both in pure materials and in the blend
* Individual triplet signatures not distinguishable in the blend

+ Halffield signal visible, but unclear on which material

* > Molecular triplets in the blend, not distinguishable where

* No molecular triplet signal in EDMR

PL/E-DMR Contrast Ay/y [a.u.]
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*  PLDMR: Drop-cast films at 5 K, lllumination with 532nm
«  EDMR: OSC at 250 K under 1 sun illumination
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PL/E-DMR Contrast Ayly, [a.u.]
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Molecular triplets both in pure materials and in
the blend

Distinguishable half-field signals for D and A
In the blend molecular triplets at D and A (HF)
- Molecular triplets on both materials in the
blend

No molecular EDMR signal

Drop-cast films at 5K, lllumination with 532nm (PBDBT) or 473nm (PC70BM)

EDMR: OSC at 250 K under 1 sun illumination
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Sp higher than Sp
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One acceptor triplet state Ty

EBT energetically possible to Ta

T population through ISC and EBT
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PLDMR Contrast APL/PL, [a.u.]
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PLDMR: Drop-cast films at 5 K, lllumination with 532nm
EDMR: OSC at 250 K under 1 sun illumination

Molecular triplet signal in both pure materials
and in the blend

Distinguishable half-field signals for D and A
In the blend molecular triplet only from A

No molecular triplet signal in EDMR
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1. Efficient charge separation can outperform triplet formation
2. Triplet formation has to be checked for every system independently from the Jablonski diagram
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