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Abstract: Organic-inorganic hybrid manganese halides are ideal narrow-band green light materials, but their en-
capsulated LED devices rapidly degrade after being lit, making them unsuitable for applications. This paper reports
on an organic-inorganic hybrid manganese halide, (1-mPQBr):MnBrs, and demonstrates the good light output stabili-
ty of its encapsulated LED. In addition, to address the issue of weak luminescence, optimized evaporation synthesis
methods and metal ion doping techniques have been proposed. Among these, the sample doped with 10% Li exhibit-
ed the highest luminescence intensity, which was a 28% improvement compared to the traditional evaporation meth-
od. This study found that the improved evaporation method enhanced the material s absorption of blue light; the ion

substitution method altered the crystal structure, thereby increasing the luminescence intensity. The white light LED
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encapsulated by (1-mPQBr).MnBrs has a color gamut coverage of 106% NTSC, with a luminous efficacy of 112 Im/

W at a drive current of 10 mA. This discovery opens the door for the application of organic-inorganic hybrid manga-

nese halides in the field of high-color-gamut displays.
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Fig. 1 (a)Schematic diagram of the traditional evaporation
method. (b)Schematic diagram of improved evapora-

tion method
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(a) Schematic diagram of the crystal structure of (1-mPQBr) ,MnBr,. (b) Microscope images of crystals prepared by the

Fig. 2

conventional evaporation method. (c¢) Microscope images of crystals prepared by the improved evaporation method. (d)

XRD patterns of crystals prepared by the conventional and improved evaporation methods. (e) FT-IR spectra of crystals

prepared by the conventional and improved evaporation methods. (f) Diffuse reflectance spectra and excitation spectra of

crystals prepared by the conventional and improved evaporation methods
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Fig. 3 The emission spectra of (1-mPQBr)>MnBras phos-
phor of the traditional and improved evaporation

methods
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Fig. 4 (a)-(d)Micrographs of (1-mPQBr).MnBr crystals doped with In, Mg, Li, and Ba. (¢)XRD patterns of (1-mPQBr)>MnBr.
crystals doped with In, Mg, Li, and Ba. (f) FT-IR spectra of crystals doped with In, Mg, Li, and Ba. (g) Diffuse reflec-
tance spectra of crystals doped with In, Mg, Li, and Ba
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Fig. 6 (a)-(d)Emission spectra of samples doped with different concentrations of In, Mg, Li, and Ba, with insets showing the

luminescence intensity. (e)—(f) Excitation and emission spectra of the samples with the highest luminescence intensity

when doped with In, Mg, Li and Ba
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Fig. 8 (a)—(c)Emission spectra of LEDs with only green phosphor added. (d) Luminous intensity of the green phosphor in the

LED. (e) Temperature-dependent luminescence intensity of (1-mPQBr)2MnBrs and BTA,MnBr,, with the inset showing

the operating temperature of the LED at 100 mA
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Fig. 9 (a)Spectrum of white LEDs, with an inset showing a photograph of the LED. (b) Chromaticity diagram of white LED
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