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Abstract; The development of high-performance color converters is the key to laser lighting technol-
ogy. Due to the high-power excitation from the laser lighting, the color converters must have high
thermal conductivity and excellent high-temperature stability. The phosphor-in-glass ( PiG) film is
promising for high-power laser lighting applications due to its excellent comprehensive performance.
The traditional Y,ALO,,: Ce’* (YAG: Ce’*) PiG film can hardly achieve high-quality white lighting
due to its poor color rendering. Compared with YAG: Ce’* , nitride phosphor La,Si N, : Ce’* (LSN:
Ce’*) exhibits broader emission spectrum and better thermal quenching behavior. In this work,
LSN: Ce’* PiG film was prepared on a blue-pass( BP) optical film coated high thermal conductivity
sapphire substrate. The effects of sintering temperature, ratio of phosphor to glass powder ( PtG) ,
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film thickness, and BP optical film on the luminescence properties of final samples were studied.

With the optimized synthetic process, LSN: Ce’* PiG film of excellent properties can be achieved at
800 C, 1:1 PiG ratio and 50 pm thickness. The sample could be excited by a blue-laser with high
flux density up to 12.73 W/mm’ and showed a luminous efficiency of 157.6 Im/W. Furthermore,
the color rendering index of LSN: Ce’* PiG film can reach 74.9, which is 9% higher than that of

YAG: Ce’*, indicating great potential in high power laser lighting applications with high color

rendering.

Key words: phosphor-in-glass( PiG) film; laser lighting; blue-pass(BP) optical film; sapphire substrate
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Fig. 1  Preparation process of PiG film
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Fig.3 (a) - (b)Fluorescence microscopic images of glass powder and phosphor( the inset image is emission spectrum of LSN:

Ce’*). (c¢) = (d)Cross-sectional microscopic images of sapphire with and without blue-pass film.
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Fig.4 (a)Linear transmittance of sapphire substrate after heating at different temperatures. (b)Effect of blue-pass film on the

relationship of luminous flux and incident laser power, the inset image is the effect of blue-pass film on the light effect of

PiG film samples(blue light from left to right).
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Fig.6 Cross-section(a) and surface(b) fluorescence microscopic images of PiG film
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Fig.7 Variations of the IQE and transmittance at 550 nm of the PiG samples with different PtG ratio(a) and with different thick-

ness(b). The inserts in (a) are fluorescence microscopic images of PiG films with different PtG ratios.
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