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Abstract: High-density packaging technologies, including Through-Si-Via (TSV) technologies, are considered important
in many fields such as IoT (internet of things), 6G/5G (generation) communication, and high-performance computing
(HPC). Achieving high integration in two dimensional packaging has confronted with physical limitations, and hence
various studies have been performed for the three-dimensional (3D) packaging technologies. In this review, we described
about the causes and effects of scallop formation in TSV, the scallop-free etching technique for creating smooth sidewalls,
Cu pillar and Cu-SiO, hybrid bonding in TSV. These technologies are expected to have effects on the formation of high-
quality TSVs and the development of 3D packaging technologies.
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Fig. 1. Si DRIE (deep reactive ion etching) method:
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Fig. 2. Cu TSV made by “cycled etching” and “scallop-free etching”; (a) side wall with scallops; (b) scallop-free side wall.
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Fig. 4. Cu pillar bonding at 170C with the nano-grained Sn-Ag
solder of 5 um total thickness; (a) before bonding with Sn-
Ag solder cap; (b) after bonding (provided by Duksan Hi-
metal Co. Ltd.).
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Fig. 7. Schematic of the ideal Cu-SiO, hybrid bonding; before
contact (a), start bonding by annealing (b) and after
bonding by annealing (c).
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