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Stability of Optoelectronic Materials and Devices: a Themed Collection

 With remarkable advances in their synthesis, processing and integration into functional devices, the performance of these optoelectronic devices is reaching competitive levels. This makes the future of such novel materials and their application in optoelectronics on an industrial scale more promising than ever.

However, to realise their full potential on a commercial level, not only the desired function and performance need to be achieved, but also their stability needs to be enhanced in order to reach the necessary lifetimes set by the different applications.

The study of material and device stability naturally takes a secondary role in the development of novel materials. Researchers focus on showcasing the desired performance first, in order to provide proof-of-concept devices and trigger further developments. Nowadays, several classes of materials have already reached a certain level of maturity and the demonstration of superior performance is no longer the only goal of research. More and more attention is now diverted to understanding the fundamental processes that govern material and device degradation and the development of suitable mitigation strategies. [4][5] The themed collection " l f Optoelectronic l d D " m g l g m f p dedicated to the topic and motivate further research into this challenging and exciting field of materials chemistry.

From a chemical point of view, understanding how the molecular structure of a molecule impacts on its stability is highly important. This is highlighted in the excellent report by K. J. Thorley et al., who investigated a series of different derivatives of anthradithiophenes to identify the factors that influence their photostability (https://doi.org/10.1039/D2TC02922G). The authors demonstrate that substituents at certain molecular positions tend to increase photostability, with the optimal position depending on the type of substituent. Based on these insights the authors suggest a range of future design principles that can lead either to more stable materials for optoelectronics, or alternatively more reactive for applications as sensors.

The processing of materials during device fabrication may also impact on the stability An alternative approach to increasing device stability is through the engineering of its structure to introduce additional components that mitigate the deterioration of performance by suppressing the degradation pathway. This approach was adopted 

  of the optoelectronic device. The work by C. Zhao et al. illustrates this by comparing standard spin-coating of a binary polymer blend to a sequential deposition of the same polymers during the fabrication of an organic solar cell (https://doi.org/10.1039/D2TC04142A). The researchers demonstrate that sequential processing not only results in improved photovoltaic performance, but also enhanced device stability. These improvements are associated with the differences in the vertical distribution of the two polymers achieved by the different processing methods.
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