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Narrowband Green-Emitting Phosphors Based on Eu”*" and Mn?"
Activated Backlights Display

LIU Yunzheng, MA Daoyuan, XIA Libin
(Jiangxi University of Technology, College of Energy and Mechanical Engineering, Nanchang 330001, China)

Abstract: In the field of backlight liquid crystal display (LCD), narrow-band green-emitting phosphor plays an important role in
expanding the color gamut, improving luminous intensity and optimizing color rendering performance. This review represented recent
research progress on the narrow-band green emission phosphors. The phosphors classified by different activating ions, i.e., Eu*" and
Mn?**, were introduced, and the relationships between their structures and luminescence properties were analyzed. In addition, the
advantages and disadvantages were described and the future development were also prospected.
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(b) Comparison of the color coordinates of the white

LED with a cold cathode fluorescent lamp (CCFL)
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Fig. 1 Emission spectra of blue LED, Sr3Si;3Al;0,N,;:Eu”" and CaAlSiN;:Eu®" phosphor. Comparison of the ¢ olor coordinates of
the white LED with a cold cathode fluorescent lamp (CCFL)?!
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Fig. 2 Structural model of p-SiAION: Eu®* and normalize luminous intensity and Color coordinate diagram of B-SiAION: Eu** (z =

0.025, 0.050, 0.075, 0.240) phosphors!'?
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Fig. 3 Structure of Ba,LiSi;AIN,,:Eu?" in the [101] and [001] direction. emission spectra (A,=400 nm) and Temperature-dependent

spectra (black dot is peak intensity and white dot is integrated intensity

)[19]
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Fig. 4 Ba[Li)(AL,Si,)Ng]: Eu*" structure diagram and emission diagram!

[20]
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5 RLSO:EW 'R RHE(Ae=460 nm, Ley=530 nm)bl K ks>
Fig. 5 Excitation and emission spectra of RLSO: Eu** (A,=460 nm, 1., =530 nm) and chromatic coordinate diagram
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Kl 6 NKLLSO:Eu™ IS5 HIBEAL, R RIUR I M (=450 nm, 2o, =528 nm)+ K PERERE], (asshz >
Fig. 6 Structural model of NKLLSO: Eu*". Excitation and emission spectra (A,=450 nm, 4,=528 nm). Thermal quenching

performance diagram and Color coordinate diagram®
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Fig. 7 Structural model of MgALO4:Mn*'. Excitation and emission spectra

[30]
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(a) SMAO: Mn”" structure diagram (b) Comparison of color coordinate
8 SMAO:Mn* G5 LA K L B-SiAION:Eu®" ) i AL b it b JE| 1)
Fig. 8 SMAO: Mn®" structure diagram and the comparison of color coordinate
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K9 BaAl;0,N:Mn> MR . BURFR S (Aen=514 nm, 1e=450 nm)LAJ% 5 B-SiAION: Eu? “Af Lt [ 2 Ak b € P2
Fig. 9 Structural model of BaAl;;ON: Mn*". Excitation and emission spectra (Ae,=514 nm, 1,,=450 nm). The comparison of color
coordinate®”
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Fig. 10 The Comparison of absorption efficiency and internal quantum efficiency and luminous flux and color coordinate diagram

of y-AION: Mn?**, Mg®" and Sharp B-SiAION:Eu?" %)
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(a) SAO: Ce*, Tb*" structure diagram
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(b) SAO: 0.20 Tb*" excitation and emission spectra
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Fig. 11 SAO: 0.20Tb*" structure diagram and excitation and emission spectra
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Fig. 12 Lattice structure. Emission spectra and normalized emission intensity diagram at different temperatures of RBBP: Tb*" %)
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