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Abstract The green color-converted materials are the core components of laser projection display. To date, the high-
performance narrowband green color-converted materials for high-quality laser display are still in short supply. In this paper,
the commercial narrowband green-emissive #-SiAION: Eu®" phosphor together with a kind of low-melting-glass of new
composition are co-sintered on a high thermal conductivity sapphire substrate coated by one-dimensional photonic crystal
film, forming an integrated phosphor-in-glass film composite. It is demonstrated that the thermal erosion of 3-SiAION: Eu*’
is insignificant after low temperature co-sintering. The composite material exhibits the internal quantum efficiency of 55%,
full width at half maximum of 54 nm, and excellent resistance to thermal quenching (the integral luminescence intensity at
150 °C remains about 90% of that at room temperature). It is also found that the one-dimensional photonic crystal film greatly
enhances the forward green luminescence up to about 1.5 times. The luminescence saturation takes place under 9 W/mm?*
blue laser irradiation with the corresponding luminous flux of 492 Im, and the latent luminescence saturation mechanism is
tentatively analyzed. After coupling with red laser diodes, the color gamut reaches 95. 6% NTSC.
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(a) Photoluminescence (PL) and PL excitation (PLE) spectra and (b) luminescent decay curves of 8-SIAION: Eu*"

phosphor and £-S1AION-PiG-on-CSP
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Luminescence behaviors under blue laser excitation. (a) Comparison of luminescence spectra of 2-SIAION-PiG-on-CSP and -

SiAION-PiG-on-SP under 1 W/mm’ laser excitation; (b) schematic illustration of £ -SiAION-PiG-on-CSP configuration
structure, and comparison for actual lighting effects between samples with/without photonic crystal film (direction of incident
blue laser comes from right to left); (¢c) variations in luminescence spectra of #-SIAION-PiG-on-CSP sample versus incident
laser power; (d) corresponding dependences of converted green light power and surface temperature on incident laser power

density; inset shows infrared thermal image of 3-SiAION-PiG-on-CSP under 9 W/mm? laser excitation
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