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Hybrid bonding process enters the fast lane of development — July 28, 2022
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Cu dishing
- Depth and shape of the Cu influence
the electrical conductivity and
: potentially the bonding strength
Si-direct bonding - Typically dishing is in the range of a
Cu height & annealing temperature
- During annealing the CTE-mismatch
between Cu and SiO, causes the Cu to
E expand more than the surrounding
2. After isolator annealing (intermediate step) dielectric
P . - Cu gets in direct contact (no dishing void)
- The (relative) Cu expansion directly
depends on the Cu height, CTE-mismatch
and annealing temperature
. - Indirectly, the Cu deposition (purity grade,
3. After annealing (final) grain size,...) might also impact the
expansion and ,closing mechanism®
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Mydrophobic contrast
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The different steps of self-assembly process Collective bonding by self-assembly
1. Inaccurate pre-alignment (>200 pm) Dies deposited on water droplet
2. Drop spreading and chip is realigned with

submicron accuracy (around 400nm)
3. Drop evaporation
4. Direct bonding
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