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Wafer to Wafer Hybrid Bonding

Activation, cleaning Grinding and thinning,
and then bonding sent to packaging . CIs

Die to Wafer Collective Hybrid Bonding

Die remain on wafer

Die to be bonded are Activation, cleaning Remove carrier wafer,
prepared, diced, and then bonding leaving bonded die on

then placed on target wafer
carrier wafer e« CIS
3 l o * SRAM on Logic

Die to Wafer Sequential Hybrid Bonding

Singulated die are Direct placement of die
transferred to carrier for using a bonder tool
activation and cleaning « CIS
* SRAM on Logic
* HBM
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Figure 1. Evolution and prospects of stacked BI-CISs.
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TSMC SolC Scaling Roadmap

Generation | SolC1 | SolC2 | SolC3 | SolC4 | SolC5 |
Bond Pitch 9-micron 6-micron 4.5-micron 3-micron  2-micron
Bandwidth Density"’ 1x 2x 3.4x 6.05x  11.54x
Energy Efficiency _ 1x 1x 1.17x 1.33x 1.44x
gep? 1x 2% ax 8x 16x
1. Bandwidth Density = Bond Density*Performance
2. Energy Efficiency Performance (EEP) = Bandwidth Density*Energy Efficiency
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