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Development of phosphor single crystals for high-brightness lighting applications
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For applications requiring a high-brightness, current white light emitting diodes
present overheating problems, which drastically decrease their emission efficiency, color quality and
lifetime. In this work, single crystal phosphors (SCPs), which are proposed as novel alternative to
conventional ceramic powder phosphors (CPPs), have been investigated. This totally new approach takes
advantage of the superior properties of single crystals in comparison with ceramic materials. SCPs
exhibit an outstanding conversion efficiency and thermal stability up to 300 . Furthermore, compared
with encapsulated CPPs, SCPs possess a superior thermal conductivity, so that generated heat can be
released efficiently. Therefore, SCPs represent the ideal, long-demanded all-inorganic phosphors for
high-brightness white light sources, especially those involving the use of high-density laser-diode
beams. Promising green SCP Ce:Lu3Al15012 is demonstrated as well as yellow SCP Ce:Y3A15012.
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