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Abstract  
 
In today's fast-evolving landscape of portable electronics, wearable tech, LEDs, 

microelectronics, and bioelectronics, creating metallic circuits on polymer substrates with 

strong adhesion properties poses a growing challenge. This study successfully fabricated high-

resolution metallic circuits on commercial polymer surfaces (CE221 and ULTEM 9085) using 

laser direct structuring (LDS) with copper acetylacetonate Cu(acac)2 1,2. The selective 

metallization mechanism was systematically explored, with RAMAN Spectroscopy 

confirming the formation of Cu0 (elemental copper) via photochemical reduction reaction 

after 1032 nm NIR pulsed laser irradiation. Detailed analysis delved into laser activation and 

subsequent copper plating mechanisms, along with measuring electrical resistance and 

surface adhesion of the copper tracks on the polymer. Furthermore, the technology's potential 

was exemplified through a 555-timer flasher demonstration, showcasing how this process can 

provide the necessary electrical, mechanical, and thermal properties for future real-world 

applications in 3D printed electronics. 
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