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            Abstract
Luminescent materials that exhibit narrowband emission are vital for full-colour displays. Here, we report a thermally activated delayed-fluorescence material that exhibits ultrapure blue emission with full-width at half-maximum of just 14â€‰nm. The emitter consists of five benzene rings connected by two boron and four nitrogen atoms and two diphenylamino substituents. The multiple resonance effect of the boron and nitrogen atoms induces significant localization of the highest occupied and lowest unoccupied molecular orbitals on different atoms to minimize not only the vibronic coupling between the ground state (S0) and the singlet excited state (S1) but also the energy gap between the S1 state and triplet excited state (T1). Organic light-emitting diode devices employing the emitter emit light at 469â€‰nm with full-width at half-maximum of 18â€‰nm with an external quantum efficiency of 34.4% at the maximum and 26.0% at 1,000â€‰cdâ€‰mâˆ’2.
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                    Fig. 1: Comparison of a conventional emitter (perylene) and the proposed emitter (Î½-DABNA).[image: ]


Fig. 2: Absorption and fluorescence spectra.[image: ]


Fig. 3: Photophysical properties of Î½-DABNA.[image: ]


Fig. 4: OLED performance.[image: ]
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