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As integrated circuits (IC) is scaling down, Moore's Law gets its limitation. Three-dimensional
integrated circuits (3D IC) are viewed as not only the best but the most potential approach. This
research project proposal focuses on the research of key technologies of 3D IC, including Cu
wafer bonding, TSV (through-silicon via) research, and wafer thinning. In this year, we conquer
some difficulties in bonding technology. We make the success in better particle contamination
tolerance on wafer surface and let silicon direct bonding provide high via density and better
alignment. And we also find out that hybrid bonding can be the useful option for bonding. At the
point of via, we can apply a programmable via in an indirectly heated phase-change switch. In
addition, we obtain excellent electrical characterization and glean enough clues to demonstrate
that via can apply for reconfigurable logic. Besides, we find that negative PR by e-beam
development will have the large resistance in wafer level etching. These researches and findings
had polished as international papers.
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