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Thermal stability and its enhancement of a variety of nitride phosphors for solid
state lighting were investigated in this project. The thermal stability of nitride phosphors is strongly
correlated with the crystal structure, bandgap structure and the surface state, so that the thermal
stability of nitride phosphors can be significantly enhanced by the surface coating, passive oxidation,
or bandgap engineering. In addition, the thermal degradation mechanism was clarified by conducting the
aging test of nitride phosphors at high temperature in air, which was caused by the oxidation of both
activators and host crystals. Therefore, in order to prevent the phosphors from oxidation the composition
and surface modification of phosphors need to be considered carefully.
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Fig. 1 Normalized intensity as a function
of baking temperature (A .=450nm).
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Fig.2 Morphology controlling of Ti0,
coated SrSi,0.N,:Eu:(a) amorphous (b)
spherical (c) rod-like and (d) thin film.
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Fig. 3 Effect of the Sr substitution on the
thermal quenching of CaSiN,:Eu (A ,=450
mm) .
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Fig. 4 SEM image of the oxidized Sr,SicNg:Eu.
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Fig.5 Temperature—-dependent external
quantum efficiency of samples with and
without treatment.
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Fig. 6 Aging test of red LED lamps using
Sr,SigNg:Eu with and without heat treatment
at 300°C in nitrogen.
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Fig. Ji Thermal quenching of
Ca;_AlSi,N;:Eu? phosphors (The
excitation wavelength is 450 nm).
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