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Abstract: In recent years, full-spectrum light-emitting diodes (LEDs) have attracted considerable interest due to
their continuous spectral distribution and superior color rendering capabilities. In this work, zero-dimensional
DMA,InCl,: Sb* (DMA=C,HgN) hybrid metal halide single crystals were synthesized via an anti-solvent approach.
Under 343 nm ultraviolet excitation, the crystals exhibited broadband orange-yellow emission centered at 620 nm,
achieving an exceptional quantum efficiency of 95. 2% with a broad full width at half maximum (FWHM) of 148 nm.
Density functional theory (DFT) calculations showed that Sb** doping effectively improves the band structure of host,
while the spectral characterizations demonstrated that the broadband emission originates from the triplet self-trapped
exciton (STE) of [SbClg]*". Temperature-dependent photoluminescence spectra further revealed high photolumines-
cence thermal stability, with the material maintaining 81.2% of its room-temperature (RT) emission intensity at
150 C. Leveraging these superior luminescent properties, we fabricated a full-spectrum LED device with a high col-
or rendering index (CRI) of 94. 9. This work provides a strategic reference for designing hybrid metal halide lumines-

cent materials that combine efficient broadband emission with suppressed thermal quenching.
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Fig.2 (a) UV-Vis absorption spectra of DMA,InCl, and DMA,InCl,: Sb** single crystals (inset: Tauc plots). (b) PLE and PL

spectra of DMA4InCl;: 15%Sb* (The inset photographs are a selected single crystal under daylight and 365 nm UV illumi-
nation). (¢) PL spectra and (d) decay curves of DMA,InCl;: xSb** (x=5%-25%). (e) PL spectra of DMA,InCl;: 15%Sb™
under different excitation wavelengths. (f) Comparative PL spectra of DMA4InCl, and DMA4InCl;: 15%Sb* single crystals

under the same testing conditions
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