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3D IC Commercialization in Full Swing
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A HBM2 outperforms GDDR5 witly a 55m pitchof 3D contact
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Advanced Faem-Face (F2F) Integration
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A Hybrid wafeto-wafer (W2W) bonding technology
I Direct Ceo-Cu / Oxidé¢o-Oxide bonding enablesizm pitchof 3D contact

I Close to commercialization for logic applicati
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Shrunk2D:

How to Use 2D Placer for 3D Placement?

A Goal

I Conduct placement for tvier F2Fbonded 3D IC

I Footprintis 50% as small as that of 2D IC counterpart

I How can 2D placer handle the overlaps between the cells?
A Shrunk2D

I Shrink the cells and interconnects by 50%

I Commercial 2D placer can give high quality 3D placement
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Shrunk2D:

How to Use 2D Router for 3D Routing?

A Goal

For intettier 3D routehow can 2D router decide the F2F via locations?

A Shrunk2D
Routing with 3D tech / macro laiad extracting the F2kasas 1/0O ports
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Fourlssues with ShrurkD

A Shrinkingcell & interconnect geometries
Shrunk2D requires P&R engines and design rule checkers that target ol

.
node smaller technology, which is bdthllenging and costly

/
— 1 Shrinking — 5nm P&R with 7nm engines?

7nm Tech. 5nm Techsized
Cell / Interconnect Cell / Interconnect

A InaccuratdRCparasiticsof shrunk interconnect
The original parasitic database causascuratgarasitics
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Fourlssues with ShrurkD

A Ignoreintertier 3D routing overhead
I Any intettier 3D routes require the full metal stacks for both tiers
I Nevertheless, therens optimizatiostep after ShrurRD design

A Discardearlier 3D routing
I Routing from scratch might causelundant detour and timing violations

%
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Our Winning Formula

A When using a 2BdmmerciaP&R engine for F&fended 3D IC

I Avoid shrinkingContract the entire placement
I Do not ignore 3D routing overhgaalbportgost tierpartitioningopt.
I Do not discard the routing result at poBbpt, Recycle it
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CompacD:

How to Avoid Geometry Shrinking?

A Compac D6s sol uti on

I After conventional 2D design steps are done usimgitheallayout objects,
contracting the placement solution linetlfit into F2F design footprint
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CompacD:

How to Handle Memory Macros?

A Compac D6s sol uti on
I Memory macro boundaries should be expanded to 1.414x

Contracting with the original macro pin location Contracting with the expanded macro pin location
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