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Abstract We synthesized a series of CaS,_,Se,: Eu red-emitting phosphors for application in phosphor-converted three-
band white light emitting diode (LED). The photoluminescence and structural properties of CaS,_,Se,: Eu were examined.
The CaS,_,Se,: Eu phosphors have a strong absorption at 455r1m which is the emission Wavelength of a blue LED.
CaS : Eu has a red emission peak at 651 nm due to the 4£°5d' (Ty) —>4f7 (*S,,) transition of the Eu’". The emission peak
of CaS,_,Se;Eu is shifted from 651 to 598 nm with increasing Se content. CaS,_,Se,: Eu can be used as wavelength-
tunable red-emitting phosphors pumped by a blue LED. We also fabricated a three-band white LED by doping SrGa,S,: Eu
and CaS,5,Se,s, : Eu phosphors onto a blue LED chip.
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Fig. 1. Photoluminescence excitation and emission spectra of
CaS : Eu phosphor.
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Fig. 2. Photoluminescence emission spectra of CaS,_,Se,: Eu

phosphors with different values of x (A) 0.00, (B) 0.25, (C)
0.50, (D) 0.75, and (E) 1.00.
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Fig. 3. The wavenumber of maximum emission peaks as a
function of x in CaS, _,Se, : Eu phosphors.
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Fig. 4. XRD patterns of CaS,_,Se,: Eu phosphors with dif-
ferent values of x (A) 0.00, (B) 0.25, (C) 0.50, (D) 0.75, and
(E) 1.00.
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Fig. 5. SEM images of CaS,_,Se,: Eu phosphors with different values of x (A) 0.00, (B) 0.25, (C) 0.50, (D) 0.75, and (E) 1.00.
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Fig. 6. Schematic energy level of the Eu” ion as a function of
the crystal field in CaS, _,Se, : Eu phosphors.
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Fig. 7. Photoluminescence spectra of a blue LED doped with

various amounts of (A) CaS : Eu, (B) CaS,5,Se,s,: Eu, and (C)

CaSe:Eu phosphors. Arrows indicate the changes in the spectra
when the amount of phosphor is increased.
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Fig. 8. CIE chromaticity coordinate of photoluminescence

spectra produced by a blue LED chip doped with various

amounts of (A) CaS : Eu, (B) CaS,5,Seys, : Eu, and (C) CaSe:

Eu phosphors. Arrows indicate the changes in the spectra when
the amount of phosphor is increased.
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Fig. 9. Photoluminescence spectrum of a three-band white
LED in which SrGa,S,: Eu and CaS,,Se,s,: Eu phosphors are
doped onto a blue LED chip.
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coordinates of the three-band white LED fabricated by doping
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chip.
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