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Abstract: 

Hybrid bonding is a key technology for advanced packaging and 3D integration, enabling high-

density interconnects through the simultaneous direct bonding of dielectric and metal. This 

capability is essential for supporting next-generation applications such as high-performance 

computing, artificial intelligence chips, and high-bandwidth memory. As bonding pitch 

continues to scale down to the sub-micron level, interfacial quality has become a critical factor 

determining interconnect reliability and electrical performance. Consequently, one of the major 

challenges today is how to precisely engineer these interfaces to achieve robust and reliable 

bonding. In this talk, I will review recent progress in hybrid bonding interface investigation, with 

particular emphasis on the development of novel interconnect materials, interface 

characterization and engineering, and the understanding of bonding mechanism. I will also 

discuss the application of advanced characterization techniques for real-time monitoring of 

interfacial evolution during processing, which plays a vital role in guiding the development of 

effective interface optimization strategies for hybrid bonding. 
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