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Figure 1 Diagram of donor/acceptor phase distributions, exciton dissociation and charge

transport in the active layer of polymer solar cells
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Figure 2 Chemical structure, energy levels and relevant device parameters of F(DPP), B,
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Figure 3 Chemical structure, energy levels and relevant device parameters of SF(DPPB),

! .3.64 ER )

; . PCE: 5.65%

1 L= !

IS :

& (| 2| Ve 083V
=] &

E 5.22 o E — Jsc: 13.12 mA cm2
i\ -6.00 ,5 = FF: 52%

K4 BPDD, B4 T &5 44 325 ) K 7 L RE 2% 45 44 AR B 2R 45 40 oK BH WA 3tk 9 1 BE S 4K

Figure 4 Chemical structure, molecular geometry, energy levels and relevant device parameters of B(PDID);
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Figure 5 Chemical structure, molecular geometry, energy levels and relevant device parameters of DF-PCIC
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Design and Synthesis of High-Performance Non-Fullerene Acceptors for

Polymer Solar Cells

SHI Min-min, LI Shui-xing, LI Chang-zhi, CHEN Hong-zheng”
(MOE Key Laboratory of Macromolecular Synthesis and Functionalization, State Key Laboratory of Silicon

Materials s Department of Polymer Science and Engineering , Zhejiang University, Hangzhou 310027, China)

Abstract; Compared with fullerene acceptor, non-fullerene acceptor possesses the advantages of strong absorptions and
tunable energy levels, thus enabling the improvement of power conversion efficiencies (PCEs) for fullerene-free polymer
solar cells (PSCs). This article summarizes the progresses in non-fullerene acceptors developed in our group, and mainly
introduces two design strategies: one is to ultilize dihedral angle and steric hindrance to construct non-planar small molecule
acceptors, the other is to use intramolecular non-covalent interactions to construct planar small molecule acceptors. Both
strategies are employed to address the following key challenges: to settle the dilemma between the formation of proper
nanoscale phase separation and effective n-x stacking of non-fullerene molecules; to have the features of easy-synthesis and
excellent morphological stability. Finally, we outline a perspective on the future development of non-fullerene acceptors.

Key words: Non-fullerene acceptors; Polymer solar cells; Molecular designing strategy; Molecular geometry; Morphology
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