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Abstract:

This thesis focuses on two. topics: one is the investigation of
adhesion strength between ‘metal and polymer, and the other one is
hetero-bonding using oxide-polymer and -different metals. These
investigation results provide -useful information for hybrid bonding
development in three-dimensional integrated circuit (3D IC) applications.
About material selection for this research, Cu metal and
benzocyclobutene (BCB) polymer dielectric were studied as the main
materials in adhesion strength test. In addition, silicon oxide-BCB, Al-Cu,
and Sn-Cu were fabricated for hetero-bonding investigation. In the
adhesion strength test, the effects of layer thickness, layer stacking order,

and usage of titanium or tantalum nitride layer between Cu and BCB

polymer were investigated. Quantity analysis data was achieved to define
1l



the optimized staking structure. In hetero-bonding study, the bonding
condition and corresponding mechanism of each bonding scheme were
explored. Finally, Four-terminal Kelvin test structure was fabricated to
investigate the electrical characteristics and reliability of Al-Cu bonding,
including AC current stressing test, DC current stressing test, and

humidity test.
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