Hayunom Behy HHcruTyTa 32 Qusnky y beorpany

IIpenmer:
[TogHomEmE NpeIora NpojeKra y OKBUPY JaBHOT M031Ba 3a 3ajeAHMYKH UCTPaXKMBAYKHU NpOrpam
HayuHuka u3 PenyOnuke Cpouje u HP Kune

Monum Hayuno sBehe MucturyTa 3a ¢pusuky y Beorpaiy aa, y ckiaay ca cBOjUM HaJUIE)KHOCTHMA
3 unaHa 32, Tauka 4 CraryTa, NOAPXKH MOAHOLIEHkE npeiora npojekra Theory-Guided Design of
Organic Photovoltaics with Reduced Energetic Disorder (RED-OPV) y oksupy JaBHor nosusa 3a
3ajeIHUUKH UCTPAXUBAYKH [IPOrpam HayuyHuka u3 Pemyonuke Cp6uje u HP Kune.

Tum u3 CpGuje 6 umHMIM ucTpaxkusaua ca Wucrutyta 3a dusuky y beorpany: np Henan
Bykmuposuh (pykosoaunan Tuma u3 Cp6uje), ap Besbko Jankosuh, n1p Munan Jouuh u np Cysana
Munaguh. Tum n3 HP Kune 6u uuHmnu uctpaxkusadu u3 cieaehux uHctutTynmja: Sichuan
University, Gannan Normal University u ET Solar Energy and Technology Co., Ltd, npu uemy 6u
pykoBoauiall 6uo npod. ap Yiayu Wang (Sichuan University).

ATCTpaKT npojekra je cienehu:

Organic photovoltaics (OPVs) offer distinctive advantages of light weight, flexibility and
semitransparency, and have broad market prospects in distributed photovoltaics and
“photovoltaic+” applications. Despite rapid progress, their further development is constrained by
energetic disorder arising from the nature of organic semiconductors. Energetic disorder broadens
electronic state distributions, promotes charge carrier localization and trapping, and increases non-
radiative and transport-related losses, thereby limiting the power conversion efficiencies. However,
a predictive and experimentally validated framework connecting molecular structures, aggregation
states, energetic disorders, charge carrier dynamics and device performance is still lacking.

This project aims to develop a multi-scale method based on density functional theory to
study the relationship between the energy disorders and the molecular structures, molecular
arrangements, and aggregation states of donor and acceptor. Making use of such guidance,
molecular engineering and device engineering strategies will be used to regulate the molecular
arrangement and aggregation state structure. The optimized material systems will subsequently be
implemented in opaque and semitransparent OPVs and transferred from laboratory-scale spin
coating to scalable coating and module fabrication.

The project targets single-junction opaque OPVs with power conversion efficiencies above
22%, semitransparent OPVs with efficiencies above 14% and average visible transmittances above
30%, and modules with areas above 100 cm2 and efficiencies above 18%. It will deliver validated
multiscale modelling tools, new donor and acceptor materials with low energetic disorder,
quantitative structure-performance relationships, scalable processing strategies and high-
performance devices and modules.

By integrating theoretical strengths from the Serbian team and experimental strengths from
the Chinese team, the project will advance OPV development from empirical optimization towards
predictive design while establishing a durable bilateral platform for researcher training and

sustainable-energy innovation.
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