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Abstract As an emerging high-efficiency solar cell, organic solar cells (OSCs) have been developed rapidly in recent years.
The power conversion efficiency (PCE) of OSCs has reached more than 19%, which is the dawn of commercial application.
However, the stability of OSCs is not yet satisfied, especially high processing and operation temperature may be applied to
the cells, which requires a high thermal stability of the cells. The ternary strategy, where a third component is introduced into
the photoactive layer of donor-acceptor based binary OSCs, was found to be able to simultaneously improve device perfor-
mance and stability by regulating the intermolecular interactions, showing a great potential for application. In this review, we
firstly summarized the mechanisms involved in the thermal decay process of OSCs, including thermally induced morphology
changes of the photoactive layer, interfacial aging/chemical reactions, and interdiffusion behavior between the layers. Fol-
lowing this, the research progress of the ternary strategies in improving thermal stability are highlighted, and the mechanism
for the stabilization effect is reviewed. By the end, the perspective of the ternary strategies in OSCs is given, pointing out that
the selection of the proper third component and the understanding on the mechanism of the stabilization effect are the key
issues and challenges.
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Figure 1 Schematic diagram of the working mechanism of T-OSCs: (a) charge transfer; (b) energy transfer; (c) parallel model; (d) alloy model
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Figure 2 (a) Relationship between annealing temperature, time and crystallization. Reproduced with permission*’. Copyright 2013, Royal Society of
Chemistry. (b) Schematic illustrating isothermal crystallization of ITIC. Reproduced with permission®”. Copyright 2019, ACS Publications. (c) Schematic
diagram of the relationship between T, phase separation and stability. Reproduced with permission!®!l. Copyright 2019, Cell Press
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and ICBA. (d) D values of the blend films. (¢) Thermal decay curves of the four devices. Reproduced with permission!®>. Copyright 2022, AIP Publishing
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Figure 13 Diagram of the mechanism of ternary strategy to improve thermal stability of devices
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