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Abstract: In this study, a series of broadband emitting yellow phosphors Sr,MgAl(PO,),: xEu* (SMAP: xEu®") were
synthesized by high temperature solid-state reaction; and the structure, luminescent properties and potential applica-
tion in white light-emitting diode (WLED) were investigated. The X-ray diffraction (XRD) results showed that the
SMAP:xEu* phosphors had monoclinic system and C2/m space group; and the activator Eu* ions can enter into the
SMAP matrix and occupy the lattice site of Sr* ions. Diffuse reflectance spectroscopy showed that SMAP host was a
wide band-gap material with a band gap of 3.60 eV. In addition, SMAP: xEu** had a broad excitation range (280~
500 nm), corresponding to the 4f —4f °5d' transition of Eu* ions. Under the excitation of 380 nm near-ultraviolet
light, there was an asymmetric yellow emission at the wavelength of 450~800 nm from multiple emission centers;
and the emission peak was located at 590 nm. Based on Gaussian multi-peak fitting results, three emission centers
were located at 528, 600 and 680 nm, respectively. Finally, the as-prepared yellow phosphor SMAP: 0.05Eu* and
commercial blue phosphor BaMgAl,,0,,: Eu** were mixed and coated on the surface of 400 nm chip to fabricate

WLED with good color temperature (3 344 K) and high color rendering index (90.1).
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Fig.1 Rietveld refinement of (a) SMAP host and (b) SMAP:0.05Eu* phosphor; (c) XRD patterns of SMAP: xEu** phosphors;

(d) Schematic diagram for the crystal structure of SMAP and coordination environment of Sr/Mg, Al and P cations
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(a) SMAP :xEu> 118 5 3% i SMAP: 0.05Eu> (3 & Y6t (b) SMAP: xEu® 1R ik
(a) Diffuse reflection spectra of SMAP:xEu** and excitation spectrum of SMAP:0.05Eu™";
(b) Excitation spectrum of SMAP : xEu*
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Fig.3 (a) Photoluminescence spectra of SMAP :xEu*"; (b) Curve fitted by lg(I/x) vs g x and relationship
between the photoluminescence intensity and Eu*" ions doping concentration (Inset)
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(a) Gaussian fitting emission spectra of SMAP:0.05Eu”; (d) Luminescence decay curves of SMAP:0.05Eu*
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Fig.5 (a) Contour plot of the emission spectra of SMAP:0.05Eu*" as a function of temperature;
(b) Curve fitted by lg(I,/I) vs 1/T of SMAP:0.05Eu**
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Inset is the chromaticity coordinate diagram of WLED lamp driving at different currents
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Fig.6  (a) Electroluminescence spectrum of a white LED lamp based on 400 nm NUV chip pumping BAM and SMAP:0.05Eu*

phosphors; (b) Electroluminescence spectra of the WLED lamp driving at different currents
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operated at different driving currents

Current / mA CIE (v, y) Ra CCT/K

75 (0.3969,03523)  90.1 3344
100 (0.3958,03507)  89.6 3360
125 (0.3919,03467)  88.9 3419
150 (0.3888,0.3435) 882 3470
175 (0.3881,0.3428)  87.8 3481
200 (0.3843,03394)  87.1 3557
250 (0.3805,03357)  86.9 3629

3 & it

3 3 g e A B VL A8 TR TR Bu iR EE B 2% 1Y
T A WO K B 6K SMAP: xEu (x=0.02~0.08),
HAZAB I 5 x=0.05. i1 XRD LA} Rietveld 25
FREAE S5 T 20, Ir il £ 19 2 6 8 T B ik dl & A
C2/m 75 [A1Bf , Eu* B A T SMAP 9 A%, U T
ST RN E, HIEA SRS 18 G
A3 AT 7R SMAP 5 92847 58 B 3.60 eV, J& T 98
PR RL . WRISOGTE RSO TE Y 43 A 45 R 1 3R
] : SMAP: xEu® 75 3T 48 40 DX 35 Jre 2 H 560 2 0 W i,
TEIT 2240 LED 35 A (380~420 nm)#{ & # WLED 1 B
AR o A m LA & SIS AEe
JCHEVR T ZE 20 BT 6, SMAP: xEu B A 3 Fh &
L G T 450~800 nm AR LTS YL [l . BG4, 8
i3 X SMAP: 0.05Eu* #E4T 25~200 °CAZ i Y3 il it
1R RE S E AL RE £.=0.125 5 V., fio , $ Bl
A3 LA Y BB SMAP: 0.05Eu™ FI R LAk BAM 8314
BEAE 400 nm AT ERAME R Ll H T @R 3 344

K. @ O3EH R 9011 WLED 4T . 45 B RT
SMAP: xEu® 85 {15 Y6 M3 75 U1 45 4 & WLED H H
A BB N R
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