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Emitting Phosphors and Violet Light Emitting Diodes
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Abstract  Various colors of light emitting diodes(LED) and four-band white light sources are obtained using
a violet LED and various phosphor films. BaMg.Al Os:Eu (blue), SrGa,S,:Fu (green), and Eu(TTA), (PTA)
(red) phosphors are dispersed in poly-vinyl-alcohol aqueous solutions, and phosphor films are prepared by
ooating the suspensions to PET film. The narrow band emission of Eu(TTA).(PTA) phosphor has excellent red
luminescent property for four-band white light excited by the violet LED.

Key words four-band white LED, violet LED, phosphor, display.
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Fig. 1. Molecular structure of Eu(TTA)(PTA).
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Fig. 2. Schematic structure of four-band white LED using a
violet LED, blue, green, and red phosphors.
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Fig. 3. Excitation and emission spectra of (A) BaMg,Al;s07:
Eu, (B) SrGa,S,: Eu, and (C) Eu(TTA);(PTA) phosphors. The
bar at 405 nm corresponds to wavelength of the violet LED.
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Fig. 4. Emission spectra of (A) Eu(TTA);(PTA) and (B)
ZnCdS;Ag,Cl phosphors.
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Fig. 5. The photoluminescence spectra of (A) violet and blue
emitting LEDs, (B) violet and green emitting LEDs, and (C)
violet and red emitting LEDs, where BaMg,Al1c027: Eu
SrGa,S4: Eu, and Eu(TTA);(PTA) phosphors film are coated
onto the outer sphere of a violet LED, respectively. (D) The
photoluminescence spectra of white LED obtained by a violet
LED, BaMg2A116027 : Ell, SrGaZS4: Eu, and EU(TTA)g(PTA)
phosphors. (E) The photoluminescence spectra of Nichia's
white LED obtained by a blue LED and YAG:Ce phosphor.
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Fig. 6. The CIE chromaticity coordinates of (A) violet and
blue emitting LEDs, (B) violet and green emitting LEDs, (C)
violet and red emitting LEDs, (D) white LED obtained by a
violet LED and mixture of blue, green, and red phosphors, and
(E) Nichia's white LED obtained by a blue LED and YAG:Ce
phosphor.
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Fig. 7. The CIE chromaticity diagram of (A) violet LED with
BaMg2A116027 Ell SrGaZS4 Ell and EU(TTA)3(PTA)
phosphors, (B) blue LED with YAG:Ce phosphor, and (C)
blue LED with SrGa,S,:Eu and ZnCdS:Ag,Cl phosphors.
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