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            Abstract
Charge-transfer (CT) complexes, formed by electron transfer from a donor to an acceptor, play a crucial role in organic semiconductors. Excited-state CT complexes, termed exciplexes, harness both singlet and triplet excitons for light emission, and are thus useful for organic light-emitting diodes (OLEDs). However, present exciplex emitters often suffer from low photoluminescence quantum efficiencies (PLQEs), due to limited control over the relative orientation, electronic coupling and non-radiative recombination channels of the donor and acceptor subunits. Here, we use a rigid linker to control the spacing and relative orientation of the donor and acceptor subunits, as demonstrated with a series of intramolecular exciplex emitters based on 10-phenyl-9,10-dihydroacridine and 2,4,6-triphenyl-1,3,5-triazine. Sky-blue OLEDs employing one of these emitters achieve an external quantum efficiency (EQE) of 27.4% at 67â€‰cdâ€‰mâˆ’2 with only minor efficiency roll-off (EQEâ€‰=â€‰24.4%) at a higher luminous intensity of 1,000â€‰cdâ€‰mâˆ’2. As a control experiment, devices using chemically and structurally related but less rigid emitters reach substantially lower EQEs. These design rules are transferrable to other donor/acceptor combinations, which will allow further tuning of emission colour and other key optoelectronic properties.
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                    Fig. 1: Molecular structures and spectra of the space-confined charge-transfer TADF emitters.[image: ]


Fig. 2: Quantum-chemical calculations.[image: ]


Fig. 3: OLED device performance.[image: ]


Fig. 4: Photophysical characterization of DM-B, DM-Bm, DM-G, DM-X and DM-Z.[image: ]
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                Data availability


The data that support the findings of this study are available from the corresponding authors upon reasonable request. Source data for Figs. 1c, 3 and 4 are provided with the paper. The crystallographic coordinates for the molecular structure in this study have been deposited at the Cambridge Crystallographic Data Centre (CCDC), under deposition numbers of 1879795 (DM-B), 1907767 (DM-Bm), 1879719 (DM-G) and 1907768 (DM-X). The crystallographic data for the materials are also available in the Supplementary Data. Source data are provided with this paper.
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