Journal of the Korean Crystal Growth and Crystal Technology p-ISSN 1225-1429
Vol. 30, No. 2 (2020) 73-77 e-ISSN 2234-5078
https://doi.org/10.6111/JKCGCT.2020.30.2.073

Fabrication and analysis of luminous properties of phosphor ceramic for
laser headlamp in automotive application

Seung Hee Choi®, Seok Bin Kwon®, Jung Hyeon Yoo*, Jae Pil Kim™*, Wan Ho Kim™**
Ho-Jung Jeong™™, Bo Young Kim**, Dae Ho Yoon™***" and Young Hyun Song™*'

*School of Advanced Materials Science & Engineering, Sungkyunkwan University (SKKU), Suwon 16419, Korea
**Photoconversion Material Research Center, Korea Photonics Technology Institute (KOPTI), Gwangju 61007, Korea
*¥**SKKU Advanced Institute of Nanotechnology (SAINT), Sungkyunkwan University, Suwon 16419, Korea

(Received March 30, 2020)

(Revised April 6, 2020)

(Accepted April 13, 2020)

Abstract In this study, phosphor ceramics were fabricated, and optical properties were analyzed for application to next-
generation automotive laser headlamps by using a spherical YAG : Ce phosphor with a garnet structure synthesized based
on the spray drying method. The thickness of phosphor ceramic using spherical YAG : Ce phosphor was obtained with
100 pm, 150 um, and 200 um to investigate the effect of thickness on optical properties such as light conversion efficiency,
heat dissipation, luminance and color temperature. The results of this study are expected to play a significant role in the
manufacturing process for the fabrication of phosphor ceramic by solving issues such as the high cost and low yield in the
conventional liquid method to manufacture YAG : Ce nano fluorescent materials.
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Fig. 1. SEM images of YAG : Ce phosphor synthesized using
spray drying method (a) x10,000, and (b) x30,000.
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Fig. 2. PL properties of YAG : Ce phosphors synthesized by
spray drying method and liquid phase method.
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Fig. 3. XRD patterns of phosphor ceramics fabricated using
YAG : Ce synthesized through spray drying method.
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Fig. 4. Characteristics according to the thickness of the phosphor ceramic (a) Luminous flux, and (b) Color coordinates.
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Fig. 5. Quantum efficiency of phosphor ceramics fabricated
based on spray drying method.
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