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Rapid implementation of OLED displays in smartphones and recent advances in OLED technology are key factors which boost market forecasts. However, the 1st and 2nd OLEDs’ generations are limited by an inherently low singlet excited state production (25% only) and by an expensive cost of phorphorescent metal coordination complexes, respectively. This is why, the recent development of thermally activated delayed fluorescence (TADF) materials in OLEDs, following the pionneering work of Adachi, has attracted a strong academic and industrial interest.[1] Those materials present the particularity to harvest the triplet into singlet excited states through efficient reverse intersystem crossing (RISC). Consequently, TADF-able organic molecules can reach 100% efficient internal quantum efficiency without expensive metals in their structures. Despite recent progresses in the design and rationalization of organic TADF emitters, there is still a need to develop new TADF dyes with Near InfraRed (NIR) emission properties and high molar absorption coefficients ((). Indeed, organic solid-state laser diodes (OSLD) required a population inversion mechanism that can only be achieve from dyes with a high (. However, until recently TADF properties were explained by the absence of overlap between the HOMOs and LUMOs in donor-acceptor (D-A) structures resulting not only in a very small singlet-to-triplet energy gap (∆ES-T) (i.e. allowing efficient RISC) but also in a very low (. 
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In this PhD project, we aim at taking advantage of a new family of CurcBF2-based organic TADF compounds (Figure 1 left), whose TADF properties are obtained despite a high HOMO-LUMO overlap (and a large ∆ES-T). Consequently, these new derivatives, which possess high (, are very promising candidates for moving towards TADF OLEDs and OSLDs. However, we intend to go one step further by using these CurcBF2-dyes as active materials within polymers in order to 1) unravel the TADF mechanism in this series of TADF dyes by insuring a high dye dilution within the polymer matrix, and 2) by designing a conjugated polymer matrix providing high charge transport properties requested for real OLED and OSLD devices, and including TADF dyes in side-chains (Figure 1 right).
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Figure � SEQ Figure \* ARABIC �1� : Left. Generic structure of CurcBF2. Right. Illustration of the side chain polymer strategy
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