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Technology for Design of White LED Packages Using Optical-Thermal Coupled Analysis
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With the increase in luminous efficiency of white light-emitting diode (LED) packages, which are composed of a blue LED and phosphors, white
LED packages have been applied to lighting systems, mobile devices, and various other lighting fields in recent years. In order to achieve the timely
introduction of such a product on the market, it is necessary to predict the performance of the white LED package using simulation technologies at
the initial stage of development.

Toshiba has now developed a technology to predict the internal temperature of a package and its optical performance utilizing optical-thermal
coupled analysis, which can improve the prediction accuracy by means of a simulation model taking into consideration the temperature dependency
of the luminous efficiency of the LED chip and phosphors and reflecting the measured thermal properties of each material. This technology has been
applied to the design of the TL1Lx series high-power white LED packages.
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Structure and mechanism of light and heat generation of white LED package
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Flow of optical-thermal coupled analysis
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Example of optical properties of white LED package and measurement
methods
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Effect of temperature on optical properties
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Example of constituent materials of white LED package
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Result of measurement of thermal resistance of phosphor sample
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Result of measurement of thermal conductivity of phosphor sample
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Example of simulated temperature distribution of white LED package
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