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Abstract

Hybrid bonding technology is the core process of wafer-level integration of sensing and computing
integrated chips. The level and efficiency of hybrid bonding technology are determined by wheth-
er the chemical mechanical grinding flattening technology of copper process can achieve higher
flatness control and less butterfly shape and erosion defects in a short grinding time. The tradi-
tional chemical mechanical grinding of copper process adopts a two-step grinding method. The
first step uses copper grinding to grind off most of the copper on the wafer surface. The second
step is to fine grind the copper in contact with the barrier layer at a low grinding rate, and stop the
grinding on the dielectric layer through the endpoint detection technology, which is easy to form
dish-shaped and erosion defects, which will lead to surface smoothness and affect the intercon-
nection efficiency and bonding effect of the wafer integration. In this paper, a three-step grinding
process is proposed. By optimizing the process method, setting the grinding liquid flow and grinding
pressure and other key process parameters, the butterfly defect depth of copper is reduced to less
than 10nm, and the uniformity is less than 2%. Finally, the polished wafer surface is highly flat and
the copper perforation degree is very small (nanometer). Low surface roughness and low defect
requirements, but also to ensure a certain process cost control, to provide a guarantee for custo-
mized hybrid bonding technology.
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Figure 1. Flow chart of CMP by three
steps
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Figure 2. The relationship between grinding rate and process pressure
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Figure 3. The relationship between grinding rate and polishing fluid flow
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