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Abstracts

The 2025 U.S. tariff policies introduce profound uncertainty into the global economic

landscape. This report critically examines the implications of recent tariff adjustments

and international strategic countermeasures on Lead Free Bump (LFB) competitive

dynamics, regional economic interdependencies, and supply chain

reconfigurations.Lead-Free Bump (LFB) technology refers to solder bumping solutions

that eliminate the use of lead (Pb), primarily in response to environmental regulations

such as RoHS (Restriction of Hazardous Substances) and global efforts toward

sustainable electronics manufacturing. These bumps are typically composed of tin-silver

(SnAg) or tin-silver-copper (SAC) alloys (e.g., SAC305), and serve as interconnect

structures for flip-chip packaging, wafer-level chip-scale packaging (WLCSP), and

advanced system-in-package (SiP) applications. Lead-free bumps can be categorized

into standard ball grid array (BGA) bumps, micro-bumps, and fine-pitch hybrid

interconnect bumps, depending on bump size, alloy composition, and application

requirements. Their fabrication involves electroplating, ball placement, or stencil printing

followed by reflow soldering, and may require under-bump metallization (UBM) to

ensure strong adhesion and mitigate intermetallic growth.With the rapid growth of high-

performance computing (HPC), automotive electronics, AI accelerators, 5G devices,

and mobile SoCs, lead-free bumping has become the industry standard for mainstream

packaging. Technological advancements are now focused on enhancing thermal fatigue

resistance, controlling void formation, reducing bump pitch (
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