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Spectral Power Distributions with Color Appearance of LED Light Sources
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White light-emitting diode (LED) lamps composed of a blue LED and yellow-emitting phosphor are widely used as illumination light sources due to
their high efficiency and broad beam of light. However, this type of LED lamp is characterized by insufficient color-rendering performance, particularly
the loss of red quality caused by the lack of long-wavelength radiation.

To clarify the ideal spectral power distribution of white LED lamps in order to improve their color appearance, Toshiba Lighting & Technology
Corporation fabricated a prototype based on theoretical simulations in which red, green, and blue LEDs were combined with a white LED comprising a
blue LED and yellow-emitting phosphor. From the results of subjective evaluation experiments, we confirmed that white LED light sources with
more comfortable lighting effects can be realized by adding appropriate spectral power distribution to the red, green, and blue regions of existing

white LED lamps.
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Chromaticity coordinates of test colors No. 1-8 (left) and No. 9-12 (right) for
color rendering index of Japanese Industrial Standards (JIS)
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Environment of subjective evaluation experiments
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Spectral distributions of each LED and mixed light
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Layout of color objects for evaluation
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Questionnaires for evaluation in chromatic conditions
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Average scores of each evaluation in achromatic conditions
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Average scores of evaluations of skin color appearance
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conditions
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