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Luminescence Characteristics of Blue and Yellow Phosphor for Near-Ultraviolet
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ABSTRACT

We have synthesized a Eu**-activated Sr;MgSi,0g blue phosphor and (Sr,Ba),SiO, yellow phosphor and prepared white LEDs by
combining these phosphors with a InGaN UV LED chip. Three distinct emission bands from the InGaN-based LED and the two
phosphors are clearly observed at 405 nm, 460 nm, and at around 560 nm, respectively. The 405 nm emission band is due to a radiative
recombination from a InGaN active layer. This blue emission was used as an optlcal transition of the Sr;MgSi,Og:Eu blue phosphor
and (Sr, Ba)28104 Eu yellow phosphor. The 460 nm and 560 nm emission band is ascribed to a radiative recombmatlon of Eu*"
impurity ions in the Sr;MgSi,Og and (Sr,Ba),Si0, host matrix. As a consequence of a preparation of UV White LED lamp using the
SrsMgSi,0g:Eu blue phosphor and (Sr,Ba),Si0,:Eu yellow phosphor, the highest luminescence efficiency was obtained at the ration
of epoxy/two phosphor (1/0.2361). At this time, the CIE chromaticity was CIE x =0.3140, CIE y=0.3201 and CCT (6500 K).

Key words : Phosphor, LED(Light Emitting Diode), PL, UV white LED lamp
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1. LED chip
2. Ag paste
3. Epoxy and Phosphor
4. Au wire
5. Epoxy
6. Reflector cup
2 7. Lead frame
L L
7
Fig. 1. Schematic diagram of phosphor-converted or LED
lamp.
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Fig. 2. Typical PL excitation and emission spectra of Sr;Mg
Si;0g:Eu phosphor under the 405 nm excitation wave-
length.
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Fig. 4. Photoluminescence emission spectra of the Eu?" in the

(Sr,Ba),Si0, system by varying the Eu”” concentration

under the 405 nm excitation wavelength.
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Photoluminescence emission spectra of the Ba’" co-
doped effect on the emission bands of 0.1 mol Eu’*
concentration under the 405 nm excitation wavelength.
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Fig. 6. The emission spectra of a blue emitting InGaN-based
LED with different ratio of epoxy/two phosphors under

a 20 mA drive current,
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Fig. 7. CIE chromaticity points of InGaN-based two phosphors
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Table 1. The Measured Parameter of a White Light-Emitting
InGaN-Based LED with Different Ratio of Epoxy/Two
Phosphor Under a 20 mA Drive Current

Epoxy:Phosphor CIE CIE CCT Luminagce
y X) (cd/m”)
YAG:Ce 0.3138 0.3092 6600 200.4
1:0.1421 0.2684 0.2504 17000 118.1
1 :0.2361 0.3140 0.3201 6500 158.0
1 :0.3294 0.3664 0.3890 4500 165.7
1 : 04770 0.3864 04115 4000 165.9

—— InGaN-based YAG:Ce
— — InGaN-based {Sr,MgSi,0,:Eu+(Sr,Ba),Si0,Eu

Relative efficiency

400 500 600

Wavelength (nm)

Fig. 8. Relative emission spectra of a white light-emitting
InGaN-based YAG:Ce LED and InGaN-based two
phosphors LED under a 20 mA drive current.
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