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ubump Hybrid bonding
—— ——
3D-IC  3D-IC SolC SolC

Technology 250 "R RF 2B F2F
Bump Density 0.8X 1.0X 1.0X 16.0X  16.0X
Speed' 001X 01X 10X 37X 119X

Bandwidth Density”™™ 0.01X 0.1X 1.0X 597X 191.0X

Power Consumption
(Energy/bit) 229X

*Speed: 1/total wire delay
**Bandwidth Density: Bump Density*Speed

3.7X 1.0X 0.6X 0.05X

From TSMC paper
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Intel EMIB+Foveros
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Technology

bump pitch ~25 microns
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Scalable & Distributed NoCs
. Any chiplet-to-chiplet traffic

Chiplets :
Clusters of Cores

™\
Power Management
Close to cores

I

Active
Interposer

7

SoC infrastructure
Analog, 10s, PHY, DFT )

Y

I// Additional features
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Intel Ponte Vecchio

HBM PHY HBM PHY PCI Gen 5 HBM PHY HBM PHY Xe Link PHY

Compute Compute Compute Compute

Compute Compute Compute Compute
Tile Tile Tile Tile

Tile Tile Tile Tile

RAMBO RAMBO RAMBO RAMBO RAMBO RAMBO RAMBO RAMBO

Compute Compute Compute Compute

Compute Compute Compute Compute
Tile Tile Tile Tile

Tile Tile Tile Tile

(81W3-00) aj1L 0} 811
(g1W3-00) @l1L 0} &1L

X Link PHY HBM PHY HBM PHY PCl Gen 5 HBM PHY HBM PHY

HBM

From ISSCC2022

ntel 7

TSMC N5

Compute Tile l RAMBO l Compute Tile

ReXegekoReReReRokoRoke R X

Base Tile intel 7 Foveros ( Communication Fabric)

e D S O

-----

Forveros (ubump,

TSMC N5

He R oM e R Ko R R R R KR I S0000DVVVOT 0 ¢

REPATFF A
- Edie:
a) FDIEEEE 3:280bus-width/E4s, 1-1.5(ZA9ER, 2.8GT/s,
b) ComputeZl|Base : >7k 10, 2.6TB/s;
c¢) RAMBOZIBase : >3.5K 10, 1. 3TB/s;

Base Tile e MR .Compute Tile

:
i
:5

-

Compute
i PLL

|
Link J§ 1 H 2l
PLL [iles A =~ (o |
i J
Backup It
Base Tile Voltage Compute Tile Voltage

F2F) *2 + Co-EMIB*11

Compute Tile l RAMBO l Compute Tile
TSMC N5 ntel 7 TSMC NS

KRR R R R Eo R K P O e e S SRR

Base Tile intel 7 Foveros ( Communication Fabric)
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5844:

+ bottom die HH81NCPU#%, ringBEX,
32M L3cache?Hpk (TSMC N7)

« top diegL3Cachefd¥y 264 M
(TSMC N7) , FEE41 cyclefYZEIR
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TSV
Columns
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%

- F2B#EE=ER =, CCD face-down; L3D
face-down

* logic dielFEFXAHHBZEM, min TSV
pitch/99um

- CCOMMIRXIFMEdummy die, X
FHOxide bonded?EMa4EE, LAKEREA

* FEERIKR

« SOIC flip chipEs#3EAFCLGA, HERY
40*40mm?

Physical Organization
B CCD face-down

® C4 interface to substrate
® TSV interface to L3D /

m L3D face-down
® Hybrid Bonded (HB) to CCD

m Structural Dies
® Oxide bonded to CCD
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____________________

£MlAbonding
MiBiERS

F2B
HMREIER D2W
HmiEe W2w

FRIRKIES

Backside PDN

_______________ .

Integrated VR TSV level
DTC wafer level

R e

R r— —X%

----------------- I

Hybrid bonding S, T oooommmommmee

v HETREM

HETRBITHR
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