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Abstract  
In recent years, Moore's Law has been approaching its limits. A promising way to replace 

Moore's law lies in three-dimensional integrated circuits, where Cu–Cu bonding plays a critical role. 
In this study, a novel method of surface modification using epoxy resin to form fine grains on a 
nanotwinned Cu film was invented. When bonded at 250 °C, the interfacial grains grew 
significantly into both sides of the Cu. When bonded at 300 °C, the interfacial grains extended 
extensively, eliminating the original bonding interface. 
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