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Abstract:

Due to the physical and lithographical limitations, current scaling
of transistors is reaching its. bottleneck. To overcome this obstacle and
continue to improve performance, the concept of 3D integration has been
proposed. Current major efforts in 3D -integration include the reliability of
the bonding technology and the fabrication of TSV.

This thesis is dedicated to the research of using co-sputtered Cu/Ti as
bonding medium in 3D integration, for its interesting properties exhibit
after thermo-compression bonding. The study covers the analysis of
diffusion mechanism of co-sputtered Cu/Ti under different bonding
conditions at both chip and wafer level. It is proved that a self-formed
adhesion layer is presented during bonding, possible Ti oxide is formed as

sidewall passivation layer, and Cu is the major bonding/conducting



medium.

Electrical analysis is also performed on the structure, and the result is
comparable to the direct Cu-Cu bonding case. In addition, the structure is
also examined under various reliability tests, and is verified as a stable

bonding structure in all tests.
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