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Spectral Simulation Method for Solid-State Lighting Devices with Multiple Phosphor Blend
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There are high expectations on ultraviolet-based white light-emitting diodes (LEDs) as a lighting technology offering high energy efficiency and

long lifetime.

In order to realize such devices with both high efficiency and high color rendition, it is essential to establish a technique for coating

several phosphors, a packaging technique, and a spectrum design technique for the light output.

Toshiba has developed a new simulation method for designing the luminescence profiles of white LEDs with a multicolor phosphor blend, making it
possible to calculate various properties, such as the light intensity distribution inside the phosphor layers, which cannot be observed with conven-
tional experiments.  This method allows the phosphor packaging of the white light source to be optimized.
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Schematic view of resorption-emission process by phosphors
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Mechanism of light emission from phosphor species
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Phosphor species used for simulation
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Photoluminescence spectra (solid lines) and excited luminescence spectra
(dotted lines) of phosphors
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Relationship between thickness of phosphor layer and spectrum of light output
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Relationship between thickness of phosphor layer and chromaticity of light
output on xy chromaticity diagram
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