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Abstract: The growing demand for miniaturized, lightweight, and sustainable electronic devices has intensified the need for
advanced bonding materials. Existing electrically conductive adhesives (ECAs) often rely on high silver (Ag) content, resulting
in elevated costs and environmental concerns. This study successfully developed a novel ECA with significantly reduced Ag
content without compromising essential electrical conductivity and adhesion performance. Experimental results revealed that
the optimized ECA demonstrates electrical conductivity comparable to that of commercial products, with notable advantages in
cost reduction and eco-friendliness. These advancements position the developed ECA as a promising solution for next-generation
electronic manufacturing, contributing to low-carbon technologies and sustainable practices. Future applications could further

broaden its use across diverse electronic systems, driving progress in environmentally conscious technologies.

Keywords: Electrically conductive adhesives (ECAs), Low silver content, Electrical conductivity, Cost reduction, Low-carbon
technologies
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Fig. 1. ECA fabrication process.

1. Sample weighing

3. Roll-milling
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Table 1. Ag flake conditions of each sample.

Sample Ag (Wt%) Ag size (um)
Commercial ECA [13] 80 4,11
ECA #1 65 4,11
ECA #2 65 4,8
ECA #3 60 4,8

Hardener

&2

4. Add hardener
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Fig. 2. FT-IR spectra of ECAs. Fig. 3. Viscosity profiles of ECAs.
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Fig. 4. TGA analysis of ECAs.

Fig. 5. Surface morphology images of commercial and developed
ECAs observed by Fe-SEM.

Table 3. Resistivity of ECA calculated from sheet resistance
measurement by 4-point probe.
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