H41H AN Kot R Vol. 47 No. 4
20264 4 CHINESE JOURNAL OF LUMINESCENCE Apr. 2026

XEHES: 1000-7032(2026)04-0613-08

1R 56 RO 9 e IR TR W5 52 A B 9 e Bl B
il 2 S OB APk g

ERH#L RN, 2FREL NREE, & F", BAE
(L AR R K s iR #Be, Widt I 430074;
2. SR B R HLARL 225 TR AR, WAL i 430074)

T EE - T L% T R A B € 2 A bR T — AR TR 2 B O 2 6 R ) — 39T G R Pk . AR S s U
e gl B AR B IR 4 T — A B ORI A e J2 A5 0 04 3 B BT 5 YA L5050 Ce™ (YAG) %€ )l B 55
(PiGF) , B ¢ J2 45 ¥4 sapphire@PiGF@sapphire (S@PIGF@S) , 1% &% #4) 18 1 44 Ft 1= 24 1) XU P A% F ps 4%, I ik —
BB G R I T AW R GE R R AL, T2 4R T T = O T S W A2 e . SR g R
T, B 45 B9 S@PIGF@S Y iE A ) 2 761 Im@16.6 W -mm ™, M4 T £ 48 PiGF@S #2711 125.3%( 1 205 Im@
8.5 Wemm™) o B OCHE MY IR, BT i % 25 4 T 55 09 Bl S WAL, 7E 18 Wemm M OE TR T, b i AR
IRJEARELRTRFE 47 °Co ARWFILLE R RIE T S@PIGF@S RENS LB S 1 JC A LE A P RE , 76 50 22 JE O 2O TR
B L R R B BRI g .

* 8 R BOBYOOEIR WAIERE; SRR St kR

FEDES: 0482.31 T HEEARIRED : A
DOI: 10.37188/CJL. 20250275 CSTR: 32170. 14. CJL. 20250275

Fabrication and Photothermal Performances of Double-sided
Phosphor-in-glass Film for High-brightness Laser Lighting

ZHANG Hongjin', ZHAO Jiuzhou', YU Zikang’, LIU Xiaowei', PENG Yang', CHEN Mingxiang’

(1. School of Aerospace Engineering , Huazhong University of Science and Technology, Wuhan 430074, China;
2. School of Mechanical Science and Engineering , Huazhong University of Science and Technology, Wuhan 430074, China)

* Corresponding Author, E-mail: ypeng@hust. edu. cn

Abstract: The development of color converters with high luminescence saturation thresholds presents a critical
challenge for next-generation high-brightness laser lighting technology. In this work, a novel transmissive Y;Al;0,,:
Ce™ (YAG) phosphor-in-glass film (PiGF) featuring a double-sided sapphire sandwich structure (S@PiGF@S) was
designed and fabricated via thermocompression sintering. This configuration significantly enhances tolerance to high
laser power density through efficient dual-side heat dissipation and a “photothermal-decoupling” effect. Experimen-
tal results show that the optimized S@PiGF@S color converter achieves a luminous flux of 2 761 Im at 16. 6 W+-mm™,
representing a 125. 3% improvement over the conventional PiGF@sapphire structure (1 205 Im at 8.5 W+mm™?).
More importantly, by incorporating a rotational dynamic cooling mechanism, the core temperature remains as low as
47 °C even under a laser power density of 18 W+mm™2 These findings confirm that the S@PiGF@S converter exhibits

outstanding opto-thermal performance, demonstrating great potential for applications in high-brightness laser lighting.
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Tab. 1 Performance comparison of PiGF converters
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Fig.3 Comparison of (a) luminous flux and (b) luminous efficacy versus laser power density for S@PiGF, S@PiGF@S and
S@PiGF@S-T. (¢)LPD threshold and maximum LF, and (d)CRI and CCT values for three PiGF converters
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