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Abstract: Cu is the most important electrical conductor material in
semiconductor devices. This talk will introduce the direct current
electrodeposition of highly (111)-oriented nanotwinned Cu (NT-Cu) and its
unique properties, including high surface diffusion rate, high mechanical
strength, anisotropic grain growth, and low oxidation rate. The NT-Cu has been
adopted as interconnects in advanced packaging of 3D integrated circuit (IC)
to provide high bandwidth and low power consumption. In this presentation,
low temperature CuSiO2 hybrid bonding, and high electromigration lifetime
redistribution lines using the NT-Cu will be presented. The bonding
temperature can be lowered from 300 [IC to 1500C-200 [OC, and the pressure is
as low as 1.06 MPa. The bonding process can be accomplished by a 12-inch
wafer-to-wafer or die-to-die scheme. The measured specific contact resistance
is 1.2 0 10-9 ©.cm2, which is the lowest value reported in literature for Cu-Cu
joints bonded below 300 [IC. In addition, the electromigration lifetime of the
NT-Cu lines is four time longer than that of the regular Cu lines.
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