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Two types of white light-emitting diodes (LEDs) with different phosphor structures were fabricated and compared in terms of
their optical characteristics. Their spectroscopic properties were analyzed as a function of temperature, from room temperature
to 80°C. The temperature dependence of the luminance and the color coordinates showed that the decrease in luminance and
change in the color coordinates of the remote-phosphor type LED were much smaller compared to the conventional white LED.
These improvements were attributed to the decrease in phosphor temperature, due to the distance between the LED chip and the

phosphor layer, as well as to the reduced absorption by the LED chip of the light emitted from the phosphor layer.
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FIG. 1. Schematic cross-sections of (a) a conventional phosphor-coated white LED and (b) a remote-phosphor white LED. Photographs of
(c) a conventional phosphor-coated white LED and (d) a remote-phosphor white LED used in this study.
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FIG. 2. (a) Temperature dependence of the luminance of both white LEDs. (b) Normalized luminance with respect to the value at room

temperature as a function of temperature.
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FIG. 3. Temperature dependence of the change in the color coordinates (a) x and (b) y with respect to the value at room temperature.
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FIG. 4. Emitting spectra of (a) a conventional phosphor-coated white LED and (b) a remote-phosphor white LED at 25 and 80C. The

symbols are experimental data and the solid lines are best-fitted results based on Eq.(1) and (2).
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FIG. 7. (a) A schematic figure of the remote phosphor-based white LED used in the optical simulation. (b) Dependence of the normalized

efficiency on the radius of the semi-spherical remote-phosphor.
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