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Abstract: Lighting and display technology based on laser diodes have found many applications in automobile lamp, deep sea
lighting, endoscope and laser television for the advantages of finely focused laser beam, good collimation and no “efficiency
drop” under high power. In this paper, the typical research progress of phosphor materials for laser lighting and display is re-
viewed. Firstly, the structure of lighting and display devices based on laser diodes and the material design and optimization
strategies based on phosphor materials luminescence saturation and light extraction efficiency improvement are introduced. The
preparation and comprehensive performance comparison of device application of phosphor single crystal, phosphor ceramics,
phosphor in glasses, phosphor films and other materials are emphasized. Finally, combined with the research foundation of our
team in the field of luminescent materials and devices, the future research direction of related fields is proposed.
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Fig. 1  Structure schematic of the phosphor-converted white-laser diode

int?!, (a) transmission mode, (b) reflection mode
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Fig. 2 Schematic diagram of the ideal product and common situation of
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Fig. 3 Schematic diagram showing light propagation in ceramics with and without scattering (a) (28] Juminescent properties of the complex-

phase YAG :Ce-YAG ceramic (b) and the single-phase YAG : Ce ceramic (c¢) under the excitation of a blue laser diode
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Fig. 4  Thermograph spectra of the as-grown and the pulverized single

crystal YAG : Ce® phosphors at the laser-irradiated spot of 450
nm blue laser diode with an optical power of 5 W as a function of
time, inset shows thermograph images of the as-grown single

crystal phosphors ( A), the pulverized single crystal phosphors
(C), and reference powder (R) [14]
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Fig. 5 FE-SEM microstructure image of the thermally etched surfaces of 0. 3at% Ce : YAG transparent ceramics (a) (33 ; surface SEM

image of YAG :Ce added polymethyl methacrylate as pore-forming agents (b ), photographs of YAG, porosity increasing from top

to bottom (left) and a laser-driven lamp by using the YAG-AI plate (right) (c) o, images of YAG :0. 5%Ce+xMS transparent

’

ceramic plates (x=0.005, 0.01, 0.015, and 0.02) under day light (d) (o]
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Fig. 7 Schematic illustration of the preparation process for the phosphor-SiO, composite (a), SEM image of the YAG phosphors, inset is the

high magnification image of YAG particle (b) , top view (¢) and cross-sectional view (d) SEM image of YAG based film" 7] ; schemat-

ic of the transmissive configuration for laser-driven white light lighting device (e) (1]
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