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Table 1 Characteristics of fluorescence glass ceramic samples

Sample Melting Concentration of  Thickness of
No. temperature/C  Ce: YAG, w/%  samples/mm
AR2 850 8 1.5
B62 900 6 1.5
B72 900 7 1.5
B8l 900 8 2.0
B82 900 8 1.5
B83 900 8 1.0
B92 900 9 1.5
C82 950 8 1.5
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Fig. 1 Pictures of as-prepared fluorescence glass ceramic
samples (a), SEM images of fluorescence glass ceramic sample
B82 (b) and XRD patterns of phosphate glass and glass ceramic

samples (c)
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Fig. 2 Excitation and emission spectra of typical glass ceramic sample B62 (a), emission spectra of glass ceramics prepared at

different melting temperatures (b), emission spectra of glass ceramics with various concentration of Ce:YAG powder (c) and

emission spectra of glass ceramics with different thickness (d)
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Fig. 3 Blue-chip client, glass ceramic specimen and packaged white LED module (a), emission spectra of white LED modules with

various concentration of Ce*":YAG (b), chromaticity color coordinates of LED modules and illuminant pictures (c) and their

luminescent efficiency(d)
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Preparation and luminescent properties of new Ce:YAG
glass ceramics for white LED applications

CUI San-chuan, CHEN Guo-hua, YAO Le-qi, YUAN Chang-lai

(School of Material Science and Engineering, Guilin University of Electronic Technology, Guilin 541004, China)

Abstract: The phosphate glass powders were synthesized by melting-quenching and subsequent ball milling method
using NH4H,PO,, SrCO;, Na,CO;, Li,CO;, ZnO, H;BO3 and Sb,05 as raw materials. After mixing the YAG:Ce phosphor
with glass powder, bulk YAG:Ce fluorescence glass ceramics were obtained by melting again. The phase composition,
microstructure and photoluminescence properties of glass ceramics were investigated by XRD, SEM and fluorescence
spectrophotometer. The results show that the Ce:YAG phosphor particles are uniformly distributed and well preserved in
glass matrix without any decomposition reaction. The excitation spectra have two excitation bands at 340 nm and 460 nm.
The broad emission peaks at about 530 nm can be attributed to 5d—4f transition of Ce** ion. The photoluminescence
properties of glass ceramics with different melting temperatures, various Ce:YAG concentration and different thickness
were characterized, indicating that the optimal Ce:YAG phosphor concentration, melting temperature and thickness is 8%
(mass fraction), 900 C and 1.5 mm, respectively. Under driving current of 540 mA, the luminous efficiency of the white
LED packaged by the as-prepared glass ceramic and blue LED chip is 93.4 Im/W, and its color coordinate (CIE), color
temperature (CCT) and color rendering index (CRI) are (0.306, 0.331), 6867 K and 72, respectively. These results show
that the as-prepared glass ceramic is a new fluorescent material for white LEDs.

Key words: white LED; glass ceramic; YAG; fluorescence property; melting method
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