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Phosphors with High Efficiency, High Color Rendering, and High Reliability for Various

White LED Applications
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In recent years, there has been rapid growth in the market for white light-emitting diodes (LEDs) featuring higher energy-saving performance,
higher efficiency, and longer lifetime compared with conventional light sources, for use as illumination light sources as well as backlights for liquid

crystal display (LCD) televisions, smartphones, and tablet PCs.

Among the various types of white LEDs, while the type composed of a blue LED and

yellow-emitting phosphors is the mainstream, those incorporating green-emitting and/or red-emitting phosphors are also used for improvement of

color quality depending on the intended application.
corresponding to various demand characteristics is also required.

With the expansion of the market for white LEDs, a range of fluorescent substances

In response to the market demand, Toshiba Materials Co., Ltd. has developed various phosphors with high efficiency, high color rendering, high

reliability, and low cost appropriate for white LED applications.
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Typical methods of realizing white LEDs
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Typical phosphors for white LEDs
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Emission spectra of Toshiba Materials europium-activated orthosilicate
("TEOS") phosphors
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Scanning electron microscope (SEM) photographs of TEOS phosphors
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Reliability data of TEOS phosphors in high-temperature and high-humidity
environment
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Emission spectra of strontium-containing SiAION (Sr-sialon) phosphors
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SEM photographs of Sr-sialon phosphors
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Relationship between color rendering index (CRI) and emission peak wave-
length of Sr-sialon red phosphors
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Emission spectra of phosphors excited by ultraviolet (UV) LED
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Improvement of color reproducibility of phosphors excited by UV LED
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