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Research status

Dramatic advances in PCEs achieved in these five years
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A big lifetime issue:
Current active layer systems can not meet the
requirements for long-term operation



Key scientific iIssues

Key point: How to precisely regulate the metastable
phase and suppress the phase evolution?
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Metastable phase evolution mechanisms

Aggregation regulation Metastable phase modification
(material properties) (mixed-phase domain)

Long-term
5 operation
characteristics
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Complex and variable
destabilizing behaviors

Research idea: Understanding the destabilizing behaviors of ALS;
Guiding molecular design and morphology control



Research content

Degradation
behaviors

The instability
mechanism of high-
efficiency metastable
active layer

Acceptor molecular
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A/A and D/A
Interactions in blends

Process | VECRES
control design

Phase reconstruction to
improve the practicability of
OPV materials



Morphological instability of mixed phase domain

Intrinsic factors: molecular structure and intermolecular interactions

Morphology evolution
under operating
conditions
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Destabilization mechanism of PD:SMA
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Explore the evolution mechanisms of blend phase

The analysis focused on the Tg of various acceptor materials
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Design and synthesis of PSMAS

Stille
polycondensation
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Y5-C20 PYT

First group to introduce Y-series acceptor into polymer acceptors
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Efficient and stable all-polymer systems
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Multiple strategies: increasing the T, of A materials
optimizing the metastable morphology
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Degree of polymerization — Intermolecular intera(:tions,11

DP control: modify D/D and D/A interactions
control active layer morphology
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DPs of PYT

M,,: modify D/A miscibility, determine device efficiency and stability
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Precision synthesis (Fronting phase regulation)
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Development of a real-time polymerization detection systerq4

Methods: Combined in-situ FTIR and PL spectroscopy (process control)
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Development of a real-time polymerization detection systerq5

Methods: Combined in-situ FTIR and PL spectroscopy (process control)
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Development of a real-time polymerization detection systerq6

Spectrometer
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Method: Automatic polymerization monitoring technology
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Technical verification: PYT precision synthesis

Fixed reaction conditions
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Technical verification: oligomer precision synthesis

Universality testing based on different P, materials
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Conclusions

Multi-type strategies to achieve highly

stable active layer system

echanism

Shed light on the destabilization mechanisms in
relation to molecular diffusion coefficients and Tg
values

Developed the PSMA strategy and fabricated
efficient and stable all-polymer systems with
enhanced phase change temperature

Precision synthesis of low and medium M,
polymers to eliminate batch-to-batch variations
and keep device performance
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