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Synthesis and luminescence properties of Sr,_ Ca Ga,S,: Ce,Na phosphors
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Abstract A series of Sr,_,Ca,Ga,S,: Ce,Na phosphors have been synthesized by solid-state reaction. The photoluminescence
and structural properties of Sr,_,Ca,Ga,S, : Ce,Na have been examined. The Sr,_,Ca Ga,S,: Ce,Na phosphors have a strong
absorption at 400 nm, which is the emission wavelength of a violet light emitting diode (LED). The emission peaks of
SrGa,S, : Ce,Na are located at 448 nm and 485 nm. The partial replacement of Sr by Ca in Sr,_,Ca,Ga,S,: Ce,Na causes a
red shift of emission wavelengths. The Sr,_,Ca,Ga,S,: Ce,Na can be used as blue emitting phosphors pumped by the violet
LED for fabricating the multi-band white LED.
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Fig. 1. Photoluminescence excitation (A,, = 450nm) and
emission (A, = 400 nm) spectra of Sr,.Ga,S,:0.01Ce,0.01Na
phosphor.
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Fig. 2. Photoluminescence emission spectra of Sr; ,Ga,S,:
yCe,yNa with different values of y (a) 0.004, (b) 0.006, (c) 0.01,
(d) 0.02, and (e) 0.10.
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Fig. 3. Photoluminescence emission spectra of Sr,Ga,S,:

0.01Ce,0.01Na for different firing times (a) 60 min, (b) 90 min,

and (c) 120 min at 850°C.
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Fig. 4. XRD patterns of Sr,_,Ca,Ga,S, : Ce,Na with different
values of x (a) 0.0, (b) 0.2, (c) 0.4, (d) 0.6, (e) 0.8, and (f) 1.0.
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Fig. 5. (400) and (422) XRD peaks of Sr,_,Ca,Ga,S, : Ce,Na
with different values of x (a) 0.0, (b) 0.2, (c) 0.4, (d) 0.6, (e) 0.8,
and (f) 1.0.
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Fig. 6. Photoluminescence emission spectra of Sr,_,Ca Ga,S, :
Ce,Na with different values of x (a) 0.0, (b) 0.2, (c) 0.4, (d) 0.6,
(e) 0.8, and (f) 1.0.
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Fig. 7. A, of emission spectra as a function of x in Fig. 8. Schematic energy level diagrams of the Ce’* ions as a

Sr, _,Ca,Ga,S, : Ce,Na phosphors.

function of the crystal field in Sr, _,Ca Ga,S, : Ce,Na phosphors.
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Fig. 9. The photoluminescence spectra of violet and blue emit-
ting LEDs, where Sr,Ca,,Ga,S, : Ce phosphors are coated onto
the outer sphere of a violet LED. Arrows indicate the changes
in the violet and blue emitting spectra when the amount of
Sr,6Cay4Ga,S, : Ce phosphor is increased.
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