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Abstract: Cs,SiFs:Mn** red phosphor was synthesized by a soft chemistry method. The phase and morphology of
the samples were characterized by powder X-ray diffraction (XRD) and scanning electron microscopy(SEM). The
fluorescence spectra with different Mn** doping concentrations, temperature-dependence emission spectra, lumine-
scence lifetime and quantum efficiency of the samples were measured to evaluate their performance. At the same
time, the LED devices were encapsulated and the photoelectric performance was tested. The results reveal that
the as-synthesized pure phase red phosphor Cs,SiFs:Mn** has an irregular morphology. In the excitation spectra,
the broadband excitation peaks at 360 and 460 nm are attributed to *A ,,—T, and *A ,,—*T, transitions, respectively.
In the emission spectra, the narrow-band emission peak at 630 nm can be attributed to *E,—A,, transition. When
the temperature rose from 25 to 150 °C, the luminescence intensity remained basically unchanged. The luminescence
intensity at 150 “C was 100.03% of that at 25 °C. The luminescence life of samples with different Mn** doping
concentrations are above 8.0 ms. The quantum efficiency of the optimal sample Cs,SiFs:0.06Mn** is 88%. In

addition, in the devices encapsulated by using Cs,SiFs:0.06Mn* as the red component, when the addition amount
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of Cs,SiFg0.06Mn* is 24% (mass fraction), the CIE coordinate is (0.411 3, 0.412 9), color temperature CCT=3 899
K, color rendering index Ra=88, R9=84.2, and the luminous efficiency is 123.84 Im-W~. Meanwhile, the devices

emit warm white light.
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Fig.2 (a) SEM micrographs and (b) EDS energy spectrum of Cs,SiFs0.06Mn* sample
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Element Mass fraction / % Atomic fraction / %
Cs 69.94 26.67
Si 6.13 11.06
F 23.01 61.43
Mn 0.92 0.84
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Fig.9 (a) Comparison of Ra value and R9 value of the devices with different Cs,SiFs:0.06Mn* red phosphor addition;
(b) Color coordinate chart of prepared LED devices
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Table 3 Photoelectric performance parameters of prepared devices

Device Weight ratio of CIE coordinates (x, y) CCT /K Ra R9 Luminous efficiency /

Cs:SiF#0.06Mn* / % (Im-W™)
LEDI1 8 (0.339 1, 0.338 8) 5 205 76.8 76.8 135.84
LED2 15 (0.360 4, 0.374 0) 4 570 81.6 81.6 125.72
LED3 24 (0.411 3, 0.412 9) 3 899 88 88 123.84
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