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Abstract: The expanding application scenarios of Mini/Micro-light emitting diode display technology require opera-
tion across wide temperature ranges and current density conditions. However, variations in ambient temperature and
driving current inevitably alter LED emission characteristics, leading to chromaticity coordinate shifts in Red-Green-

Blue primaries and distortion of the color gamut, significantly degrading display color performance. In this work, the

Wi H 8 : 2025-03-21; 8T H Az 2025-04-07

HEETE : HEKE ST (2022YFF0609504) 5 B 1] 77 KA H (3502220231048)
Supported by National Key Research and Development Program of China (2022YFF0609504) ; Key Scientific and Technologi-
cal Program of Xiamen (3502720231048)



1486 K b/

¥R % 46 &

electro-thermal coupling effects on chromaticity coordinate evolution and the resultant Digital Cinema Initiatives-Pro-

tocol 3 color gamut coverage ratio are systematically studied by analyzing the emission optical properties of red,

green, and blue Mini/Micro-LEDs under different temperatures and current densities. Experimental results demon-

strate that temperature elevation induces synchronous chromaticity coordinate shifts across all three primary colors,

with only a minor reduction in color gamut coverage (less than 2%). In contrast, increased current density causes

significant color gamut degradation, reaching a maximum reduction of 15%. These findings highlight that current

density variation exerts a more severe impact on color performance than ambient temperature. Consequently, in de-

veloping Mini/Micro-LED displays, alongside thermal management strategies to mitigate temperature effects, it is

critical to optimize current regulation schemes and implement dynamic color gamut compensation algorithms to coun-

teract current-induced chromaticity deviations, thereby enhancing overall display quality.
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