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Abstract: In recent years, field luminescence (EL) technology has gained significant attention in the development
of smart wearable devices and visual interaction sensing systems. Zinc sulfide (ZnS) -based field-emitting devices
have emerged as key components in various application scenarios and visual interaction platforms due to their superi-
or luminescence performance, high stability, and durability. This paper systematically reviews the properties of ZnS-
based field-emission materials, with a comprehensive discussion of their luminescence mechanisms, device designs,
and research applications. Particular attention is devoted to the latest advancements in ZnS-based field-emission fi-

bers, highlighting their potential and challenges for future development.
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Fig. 1 Luminescence mechanism of field emitting devices
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Fig. 2 Zinc sulfide-based luminescent powder. (a) Luminescence mechanism of ZnS: Mn'"*'. (b) Luminescence mechanism of

ZnS: Cu nanoparticles . (¢)Schematic material design of chalcocite doped zinc sulphide™™”’
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Fig. 3 Structure of field-emitting devices. (a)Single-layer field-emitting device™'. (b)Double-layer field-emitting device™. (¢)Mul-

tilayer electroluminescent device™ . (d)Fiber-based light-emitting devices
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Fig. 4 Zinc sulfide field luminescent fibers applied to display devices (Photo courtesy: Shanghai Dongzhou Industrial Company

Limited). (a) Luminescent fibers in fashion design. (b)Cell phone luminescent lines. (¢)Eyeglasses luminescent decora-

tion. (d)Interior decoration and architectural luminescent displays
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Fig. 5 Zinc sulfide field luminescent fibers applied to lighting devices (Photo courtesy: Shanghai Kerun Optoelectronics Tech-

nology Company Limited). (a) Underwater lighting. (b) Fire-fighting lighting. (¢) Illuminated indicator signs in harsh en-

vironments
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Fig. 6 Zinc sulfide field-emitting fibers for smart wearable applications. (a) - (b) Self-powered interactive luminescent fibers

with visual-digital synergy’™’. (¢)-(d)Wireless energy-interactive luminescent fibers without chip human coupling*
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