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Reliability Study of Low-Temperature Sintered Copper
Paste in Power Module Packaging
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Abstract

With the development of power modules toward high power density and high reliability, traditional silver pastes can no longer meet
application requirements due to their high cost and susceptibility to electromigration. Low-temperature sintered copper pastes,
featuring low cost, high conductivity, and environmental friendliness, have emerged as a key alternative. This study addresses issues
such as poor uniformity in large-area sintering and significant thermo-mechanical coupling failures. By systematically optimizing the
copper paste formulation and sintering process parameters (temperature, pressure, and atmosphere), and by employing microstructural
characterization and accelerated lifetime testing, the reliability mechanisms are revealed. The results show that nano-copper powder
modification and gradient functional design can significantly enhance interfacial bonding strength, improving thermal cycling lifetime
compared with conventional processes. This work provides theoretical support and technical guidance for power module packaging.
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