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Abstract: The color conversion glass is a promising material for light emitting diodes encapsulation due to its high
thermal conductivity and good thermal stability. In present study, color conversion glasses were prepared by sintering a
mixture of borosilicate glass frits and a YAG phosphor at temperature from 600°C to 900°C. The effects of sintering
temperature on luminescence properties were examined. Characteristics of color conversion glasses, with respect to
luminescence intensity, CIE (Commission International de I’Eclairage) chromaticity and CCT (Correlated Color Tem-
perature) were analyzed based on luminescence excitation and emission spectra. These characteristics are dependent
on sintering temperature of the color conversion glasses. The CIE coordinates shift with increase of sintering tempera-
ture. The glass, sintered at 700°C, shows the best luminescence properties. But for the glasses sintered above 850°C,
their luminescence properties may be destroyed. Test results of X-ray diffraction (XRD), differential scanning calo-
rimetry (DSC) and X-ray photoelectron spectroscopy (XPS) reveal that degradation of luminescence properties with

increase of sintering temperature is ascribed to the lattice disturbance of YAG and oxidation of Ce’*, which is caused
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by reactions between glass matrix and YAG phosphors. The present study may promote the application of color

conversion glasses in light emitting diodes encapsulation.

Key words: Ce: YAG color conversion glass; luminescence intensity; CIE coordinates shift, sintering temperature
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PLE and PL spectra of their phosphors and their color conversion glasses sintered at different temperatures

(a) PLE of the phosphors; (b) PL of the phosphors; (c) PLE of the color conversion glasses; (d) PL of the color conversion glasses
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Fig. 2 CIE of Ce: YAG phosphors (a) and color conversion glasses (b) sintered at different temperatures
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Table 1 Relative percentage of Ce** in the color conversion glasses sintered at 700°C and 850°C

Sintering temperature/C Peak/eV FWHM/eV Area /(a.u) Sum/(a.u.) Relative percentage/%

Ce*3ds), 885.391 5.71 83433.797

" 700 204219.715 42.04
Ce"3d3, 899.953 5.36 120785.918
Ce*3ds), 890.518 4.75 98702.643

- 700 281556.319 57.96
Ce’"3ds3), 904.473 5.75 182853.676
Ce*3ds), 887.956 4.83 52640.837

" 850 195529.716 82.33
Ce""3d3), 901.529 8.00 142888.879
Ce*3ds), 891.148 3.51 24062.383

- 850 41966.744 17.67
Ce’"3ds3), 906.428 3.62 17904.361
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