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Synergistic modulation of organic additives for thick copper
electrodeposition on ceramic substrates
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Abstract: Due to the excellent properties including high thermal conductivity, superior insulation performance,
robust mechanical strength, outstanding chemical stability and low coefficient of thermal expansion, ceramic
substrates have become a hot research in the field of electronic packaging research. Electroplating copper is the
primary method for achieving electrical interconnects on ceramic substrates. Thermal management efficiency and
signal transmission stability in high-density packaging applications could be directly affected by the quality of thick
copper. Organic additives play a pivotal role in regulating the electrodeposition process through specific functional
group adsorption at high current density regions on the cathode surface. This adsorption mechanism effectively
modulates current distribution across the electrode interface while enhances micro-level leveling capability of the
plating solution. To quantify the effects of additives performance, Haring cell experiments were used to investigate
three types of additives on the growth of copper plating layer and surface regulation efficacy. Meanwhile, surface
roughness and copper layer thickness uniformity were employed to analyze the regulating performance of the
formulas with additives, thereby resulting in plating uniformity with thickness variation controlled of +2 pm across
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120 pm thick deposits and surfaces roughness value of 0.014 pm on ceramic substrates.
Keywords: organic additives; ceramic substrate; thick copper electrodeposition
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Fig.1 Positive and back diagram of the process and design of electrodeposition of thick copper on ceramic substrates
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Fig.2 Schematic diagram of Haring cell structure
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diagram of the sample under additive mixture 1
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thick copper at different mixtures
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Fig.6 Laser confocal microscopy and scanning electron microscope images of the surface of thick copper sample deposition
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