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Abstract

The advent of 5G technology has led to the evolution of Printed Circuit Boards (PCB) toward higher density, faster
signal transmission, and thinner, narrower copper wiring. However, conventional copper foil roughening techniques in-
crease transmission loss due to the skin effect at high frequencies. Therefore, adopting low-roughness or non-rough-
ened copper foils is essential. Additionally, surface treatment technologies that utilize general-purpose silane coupling
agents often struggle to achieve reliable adhesion to low-polarity prepregs. This issue is particularly pronounced in the
Chinese market, where there is an increasing demand for improved adhesion to Polyphenylene Ether (PPE) resin
prepregs.

This study presents a water-based surface treatment agent for copper foil that exhibits excellent adhesion and heat
resistance when applied to resin film layers containing PPE. We evaluated the adhesion and thermal properties of the
developed coating through tensile testing, solder heat resistance testing, and a comprehensive analysis using Scanning
Electron Microscopy (SEM) and Fourier-Transform Infrared Spectroscopy (FT-IR). The results confirmed that opti-
mizing the composition ratio of silane-modified PPE resin, along with the addition of appropriate fluorine and metal
compounds, significantly improves adhesion to PPE resin prepregs and enhances thermal durability. These improve-
ments fulfill the requirements for next-generation, high-frequency Printed Circuit Board (PCB) applications.
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