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Fabrication of Red LED with Mn activated CaAl;,0,,
phosphors on InGaN UV bare chip
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Abstract: A CaAl;,0¢:Mn** red phosphor showed the highest emission intensity at a concentration
of 0.02mole Mn*' and the high crystallinity and luminescent properties were obtained at 1600°C firing
temperature for 3hr. The synthesized phosphor showed a broad emission band at 658nm wavelength. Red
light-emitting diodes(LEDs) were fabricated through the integration of on InGaN UV bare chip and a 1:3
ratio of CaAlj209 : Mn*™ and epoxy resin in a single package. This coated LED can be applicable to
make White LEDs under excitation energy of UV LED.
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Fig. 1. Schematic diagram of phosphor-converted or LED
lamp. (1) Lead frame, (2) Ag paste, (3) Reflector
cup, (4) LED bare chip, (5) Epoxy, (6)Au wire (7)
Phosphor and Epoxy.
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Fig. 2. XRD patterns of CaAlOe:Mn**
various firing temperature.
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Fig. 3. SEM photographs of CaAl;;0;e:Mn*"
fired at 1600°Cfor 3hr.
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Fig. 4. Typical PL (a)excitation and (b)emission spectra of

CaAl;;0y0 : Mn*" phosphor under the 405 nm excita-
tion wavelength.
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Fig. 5. PL emission spectra of CaAl;,0;0 : Mn*" as a func-
tion of Mn concentrations.
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Fig. 6. PL. emission spectra of CaAl;,;06:Mn*" at various
firing temperatures.
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Fig. 7. CIE chromaticity diagram of CaAl;;0; : Mn*

(0.01mole.) phosphor.
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Fig. 8. Emission spectrum of a red LED under a 20 mA
drive current at room temperature
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Fig. 9. Relative intensity of a red LED at various phosphor
epoxy ratios.
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