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Abstract — TOPO/TOP capped CdSe nanoparticles were synthesized via thermal-solvent method. The 540 nm green
and 620 nm red emitting CdSe nanoparticles were obtained by controlling the reaction time and temperature. Phosphor
conversion white LED was produced combining a 460 nm emitting InGaN LED chip as an excitation source with 540
and 620 nm CdSe nanoparticles as phosphors. The single or double phosphor layer was fabricated by mixing with
epoxy, and investigated the effects on the luminous properties of the white LED. The single phosphor layer white LED
showed 5.78 Im/W with CIE of (0.36, 0.45) in reddish white, and the double phosphor layer white LED showed 7.28 Im/
W with that of (0.32, 0.34) in pure white at 20 mA. When the 400 nm near-UV LED was applied to optical pumping

source, the luminous efficiency of white LED was enhanced to 8.76 Im/W.
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Fig. 1. The schematic diagram of fabricating the single (a) and double (b) phosphor layer.
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Fig. 2. Normalized absorbance and photoluminescence (PL) spec-
tra of CdSe nanoparticles synthesized at 150 °C (solid line)
and 220 °C (dash line). The insert was TEM image of CdSe
nanoparticles at 150 °C.
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Fig. 3. Electroluminescence (EL) spectra of the hybrid 460 nm InGaN/
green and red emitting CdSe nanoparticles LED fabricated
by the single phosphor layer.
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Table 1. List of recipes used for the preparation of Epoxy Resin -
CdSe nanoparticles phosphor and properties of the InGaN
LED/green and red emitting CdSe nanoparticles white LED
fabricated by single phosphor layer

Epoxy Resin: CdSe CIE Luminous
Device CdSe Nanoparticles coordinates  efficiency
Nanoparticles Green : Red x,») (Im/W)
Single-1 1:1 9:1 (0.28,0.22) 3.49
Single-I1 1:1 19:1 (0.34,0.28) 4.14
Single-I11 1:1 29:1 (0.44, 0.34) 4.76
Single-IV 3:2 29:1 (0.40, 0.37) 4.84
Single-V 3:1 29:1 (0.36, 0.45) 5.78
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Fig. 4. Emission spectra of the Single-V device at various injection
currents.
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Fig. 5. Electroluminescence (EL) spectra of the hybrid 460 nm InGaN/
green and red emitting CdSe nanoparticles LED fabricated
by the double phosphor layer with various applied current.
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Fig. 6. Electroluminescence (EL) spectra of the hybrid 400 nm InGaN/
green and red emitting CdSe nanoparticles LED fabricated
by the double phosphor layer.
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