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Abstract: With the advantages of high brightness and long transmission distance, semiconductor laser is especially suit-
able for special lighting fields (such as laser car lights, projection display). In this review, the realization methods of laser
lighting and its main problems are briefly discussed. The research progress of rare earth, semiconductor, and carbon dots
fluorescent material in laser lighting is emphatically summarized. As the most commonly used fluorescent material for laser il-
lumination at present, rare earth fluorescent materials mainly include rare earth phosphors, fluorescent ceramic, and fluores-
cent glasses, which have high photo-thermal stability. But their further application is restricted because of their non-renew-
able resources and high price. Semiconductor fluorescent materials mainly include the second-generation semiconductor
quantum dot materials represented by CdSe and ZnS, the third-generation semiconductor materials represented by SiC and
AIN, and perovskite materials. The second-generation semiconductor quantum dot materials and third-generation semicon-
ductor materials have the advantages of high luminous efficiency and stable performance, but are limited by their cost and
process. Perovskite materials exhibit adjustable band gap
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toxic elements and are highly sensitive to the environment
resulting in poor stability. Carbon dots phosphors with tuna-

B N A BHIT R B 5 H (2020051, HGKY2019027) ble emission wavelength and low toxicity, are mainly in two
F—1EE. £ W&, B, 199544, WA forms of light conversion materials and gain media, never-
BIEE . &, 4, 1987 4E4 . P, - theless, their thermal stability under laser is poor. At last,
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the future is prospected.
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Fig. 1  The relation of luminous flux and luminous efficiency of white light with current (a) (32] ; surface micromorphology of nano-YAG :Ce**(b) and

bulk-YAG :Ce** (¢) fluorescent ceramics, emission spectrum of nano-YAG :Ce™* fluorescent ceramics excited by blue light laser (d), lumi-

nous emittance properties (e) and conversion efficiency (f) in relation to blue radiant fluxes of YAG :Ce>* fluorescent ceramic under a blue

laser diode at 445 nm, respectively[m
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Fig. 3 Surface fluorescence distribution image of YAG :Ce®* based phos-
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Fig. 4 Photographs of the light emission of pristine 6H-SiC surface (a), laser-irradiated 6H-SiC surface (b), and laser-patterned “SiC” on a

6H-SiC surface following excitation by a 325 nm laser (¢), photoluminescent spectra of the laser-irradiated 6H-SiC sample (d), the

commission internationale de ’Eclairage color coordinate diagram of samples with different parameters (e) (s1]
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pulse excitation (c¢) of perovskite quantum dots based laser" ! ; optical microscope image of perovskite nanowires on Si/SiO, substrate

(d) % emission spectra of perovskite nanosheets under different pump intensities (e) (s8]
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