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Abstract: Y;Al;0,,: Ce™ (YAG: Ce) phosphor is the main luminous material for white light emitting diode (LED)
or laser diode (LD) at present, but it has some drawbacks such as aging due to poor heat dissipation. In this paper,
Y,MgAL,SiO,: Ce™ (YMAS: Ce) transparent ceramic fluorophores were prepared by simple pressureless sintering,
which can replace traditional fluorescent powder and regulate luminescence performance. The precursor powder was
prepared by chemical coprecipitation method and calcined at high temperature. Green body disks were formed by
cold isostatic pressing using the sintered powder. Finally, transparent fluorescent ceramics were prepared by calcin-
ing the disks at 1 600 ‘C temperature in a muffle furnace. The effect of Ce’ doping concentration and sample thick-
ness on the properties of the material was studied. The sample doped 0. 5% of Ce’ possessed 56% transmiltance at
800 nm, and its luminescence intensity at 450 K is still maintain 84% of that at room temperature. The device com-
bined with the fluorescent ceramics can emit white light under the excitation of blue LEDs/LDs. The corresponding
CIE chromaticity coordinates were (0.307 6, 0.332 9) and (0.308 0, 0.331 6), and the luminous efficiency was
62.6 Im/W and 146.3 Im/W, respectively. The results show that YMAS: Ce fluorescent ceramics can be applied to
white LEDs/LDs.
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Fig.3 Scanning electron microscopy images of YAG (a) and (Ce,Y,_,),MgAl,SiO,( (b)x=0.001, (¢)x=0.003, (d)x=0.005,

(e)x=0.007, (f)x=0.01) fluorescent ceramic
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Tab. 1 Statistical data of the samples doping with different Ce’ concentrations about the density and average grain size
x S35 R R ST /m I/ (grem™) PSP /(g em™) FHXT 55 BE 1%
0. 001 7.2+1.1 3.61 4.075 88.58
0.003 6.7+1.3 3.63 4.077 89.03
0. 005 6.4x1.2 3.66 4.078 89.74
0. 007 5.6x1.0 3.67 4.080 89.95
0.01 5.2+1.3 3.68 4.082 90. 15
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Fig.7 Luminescence spectra(a) and CIE color coordinates(b) of LED devices assembled with samples of different thicknesses

(the illustration on the right is the physical image of device luminescence )
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LEDs/LDs x Thickness/mm LE/(Im-W™) CIE CCT/K CRI
LED 0. 003 0.4 58.5 (0.3407,0.3796) 5270 62.5
LED 0. 005 0.2 62.6 (0.307 6, 0.3329) 6 740 65.3

LD 0. 003 0.2 126. 6 (0.3002, 0.3252) 7262 67.2
LD 0. 005 1.0 146.3 (0.3133, 0.3426) 6378 63.6
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