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ABSTRACT With the rapid advancement of artificial intelligence technology, the pace of research, development,
and iteration in devices and sensors has significantly accelerated. Accordingly, the market demand for flexible

circuits has become increasingly diversified, emphasizing the need for shorter preparation cycles and expanding the
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requirement for small-batch, customized flexible circuits. This study proposes a novel method for fabricating flexible

circuits based on ultraviolet (UV) curing technology. Specifically, circuit patterns were successfully constructed on

flexible film and fabric substrates through directed UV curing, and flexible circuits were fabricated using Ag/Fes;O4

-catalyzed electroless copper plating to address these challenges. This method operates under mild conditions

(45 °C), without the need for high-temperature sintering or complex equipment. Experimental results demonstrate

that the flexible circuits on both substrates exhibit excellent conductivity, mechanical durability, and environmental

stability. The film-based flexible circuits showed a resistance change of <14.6% after 5 000 rubbing cycles, while the

fabric-based circuits exhibited a 17.6% change after 2 000 cycles. The proposed approach also offers reparability and

compatibility with heat-sensitive substrates, providing a new strategy for low-cost and efficient manufacturing of

flexible circuits.

KEYWORDS Flexible circuit, UV curing, Electroless copper plating, Ag/Fe,O,
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Fig.1 Schematic fabrication process of FPCs (multiple FPCs prepared after plating copper using Ag/Fe,O,-coating cured

simultaneously and FPC connected in series with LEDs and a 3 V DC power source: on and off states)""""
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Fig.2 Fabric-based finger interconnect circuit fabricated on a textile substrate with a series connection of LED and a3 V DC
power supply left open in an ambient temperature environment for half a year (2023.11-2024.4):
open circuit (a) and on circuit (b)""
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