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ABSTRACT

An improvement for the efficiency of the Sr28104 Eu yellow phosphor under the 450~470 nm excitation range have been achieved
by adding the co-doping element (Mg * and Ba’ ") in the host Whlte LEDs were fabricated through an integration of an blue (InGaN)
CO- doped Sr,Si04:Eu yellow phosphor+CaS:Eu red phosphor) in a
single package. The InGaN-based two phosphor blends (Mg Ba’’ co- -doped Sr,SiO4:Eu yellow phosphor+CaS:Eu red phosphor)
LEDs showed three bands at 450 nm, 550 nm and 640 nm, respectively. The 450 nm emission band was due to_a radiative

chip (A.,;=450 nm) and a blend of two phosphors (Mg , Ba

recombination from an InGaN active layer. This 450 nm emission was used as an optical transition of the Mg Ba®"

co- doped

Sr,8i04:Eu yellow phosphor and CaS:Eu red phosphor. As a consequence of a preparation of white LEDs using the Mg2 Ba® cg-
doped Sr,Si04:Eu yellow phosphor and CaS:Eu red phosphor, the highest luminescence efficiency was obtained at the 0.03 mol Ba™
concentration. At this time, the white LEDs showed the CCT (5300 K), CRI (89.9) and luminous efficacy (17.34 Im/W).
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Fig. 1. Typical PL excitation and emission spectra of Sr,SiOy:
Eu phosphor.
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Fig. 2. Photoluminescence emission spectra of the Ba®" co-
doped effect on the emission bands of 0.03 mol Eu?*
concentration under the 455 nm excitation.
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Fig. 3. X-ray diffraction patterns of (St; 975, Ba,) SiO:Eug s Fig. 5. Relative emission spectra of Ba® co-doped, Ba™ -Mg
powders. co-doped Sr,Si04:Eu and YAG:Ce under 455 nm and
465 nm excitation.
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Fig. 4. Relative emission spectra of Ba®* co-doped, Ba™" °Mg2+
co-doped Sr,Si0,4:Eu under 455 nm excitation.
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Fig. 6. Relative emission spectra of a white- emlttmg InGaN-

based LED with different ratio of epoxy/Ba 2+ co-

doped Sr,Si04:Eu phosphor under a 20 mA drive current.
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Fig. 7. CIE chromaticity points of InGaN-based Ba”* -Mg2+ co- Fig. 8. Relative emission spectra of a white-emitting InGaN-
doped Sr,Si04:Eu LED. based YAG:Ce LED and InGaN-based two phosphor
blends (Baer-Mg2+ co-doped Sr,Si0,4:Eu+CaS:Eu) LED
Table 1. The Measured Parameter of a White-Emitting InGaN- under 2 20 mA drive current.

Based LED with Different Ratio of Epoxy/Ba®*-Mg®*
Co-Doped Sr,Si0,:Eu Phosphor Under a 20 mA Drive Table 2. The Measured Parameter of a White-Emitting InGaN-

-Current Based YAG:Ce LFED and InGaN-Based Two Phosphor
2+ -+ .
_ CCT Efficacy Blends (Ba™ -Mg~ Co-Doped Sr,510,:Eu+CaS:Eu)
Epoxy:Phosphor  CIE X CIE Y K) CRI (Im/W) LED Under a 20 mA Drive Current
10g:0344g 02752 02830 10600 69.47 19.94 Phosphor ~ CIEX CIEY CCT  cpp Efficacy
1.0g:0477g 02952 03264 7600 65.02 21.68 ‘ ®) (/W)

YAG:Ce 0.3265 03216 5800 84.58 16.08

1.0g:0.705g 03549 04423 5000 5575 22.67
' Two Phosphor 0.3344 0.2970 5400 89.88  17.34
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