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Abstract; Towards the strong market demand for high power lightings, the all-inorganic fluorescent
glass ceramics with excellent optical property and thermal/chemical stability are booming. In this
work , a silicon-based nitride glass ceramic fluorescent conversion material embedded with La,SigN,:
Ce’" (LSN: Ce) phosphor was prepared based on a low temperature co-sintering method. It was
demonstrated that LSN: Ce phosphor was less corroded by glass components during co-sintering, with
its structure showing no obvious change, and so, good luminescent properties were retained with

quantum efficiency of 79% and fluorescence integral intensity decreased only by ~14% at 150 C.
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The fabricated high-power white LED lighting source yields luminous efficacy of 54. 8 Im/W, CCT of
5712 K, CRI of 70. 1, and chromaticity coordinate of (0.328 0, 0.369 0), upon 350 mA current
driven. The constructed laser lighting source yields luminous flux of 118.48 Im, CCT of 7427 K,
CRI of 56.2, and chromaticity coordinate of (0.298 2, 0.322 6), under 0.8 W excitation power.

It was speculated that the thermal and light saturation phenomena occur in LSN: Ce fluorescent glass

ceramics upon high-power blue laser excitation. After further optimization of material composition,

preparation process, and device structure, LSN: Ce fluorescent glass ceramics are expected to be ap-

plicable to high-power lighting fields, such as automobile headlights and searchlights, and so on.

Key words: glass ceramics; white light; light emitting diode; laser lighting
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Fig.1 Transmittance spectrum of the precursor glass
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Fig.3 SEM observation on the LSN: Ce PIG, the inset

shows the EDS mapping results.
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Fig.6 (a)EL spectra of the w-LED using 3% LSN: Ce’*
PIG plate with thickness of 0. 7 mm to couple with
450 nm blue LED chip, upon 350 mA current driv-
en. The inset shows the physical photographs of the
PIG plate. (b) Corresponding chromaticity coordinate
of white LED on state in the CIE 1931 color space.
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Fig.7 Schematical illustration of the home-made laser light-

ing measurement system based on a reflective mode
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Fig.8 Comparison made for the LSN: Ce PIG plate adhered
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Fig.9  Excitation power dependent luminescent spectra of
the LSN: Ce PIG plate upon blue laser excitation,
the inset shows the corresponding magnified image in
the yellow-orange emission region.
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based white LD plate dependent on the excitation
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No. P/W CRI CCT/K CIE Luminous flux/Im Luminous efficacy/(lm - W™')
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4 0.8 56.2 7427 (0.298 2,0.322 6) 118.5 148.1
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6 1.2 19.3 11 595 (0.276 3,0.274 7) 109.6 91.4
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