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Crystal structure of BaSnO; host
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Luminescence Properties of a Novel Broadband Near-Infrared
Phosphor BaSnO,: Fe®

LI Minzhong,JIN Yahong", WU Haoyi, HU Yihua"
(School of Physics and Optoelectronic Engineering, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: The near-infrared LLED light source converted by broadband near-infrared phosphors is widely used in the fields of
biomedicine, physical property analysis and night vision. Fe’" is considered as an activating ion with great potential for
developing novel broadband NIR phosphors due to its bioenvironmental friendliness. In this paper, a new Fe’ -doped near-
infrared phosphor BaSnO,: Fe'" was synthesized by high temperature solid-state method. With 380 nm near ultraviolet light
excitation, the phosphor emitted broadband near infrared light from 750 nm to 1 150 nm, with a peak value at 896 nm and a
full width at half maximum of 105 nm. It was confirmed that the electron transition of BaSnO;:Fe’" at 380 nm corresponded
to the °A;(°S)—~*E('D) transition, while the emission at 896 nm corresponded to the *T,(*G)—>°A,(°S) transition. Emission
intensity of the phosphors reached the maximum when the concentration of Fe’" was 0.03 mol% . The thermal activation
energy was around 0.657 eV by testing the variable temperature spectrum. According to the experimental results, the
mechanism of Fe’" broadband near infrared luminescence was discussed. Finally, the synthesized materials were packaged into
broadband near-infrared LED devices, and the applications of night vision lighting were realized.

Keywords: BaSnO,:Fe’" ;broadband near-infrared phosphor;night vision lighting; LED
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