e Bl LR LB Rl © TSMC (Super Power Rail) vs. Intel (Power Via) |

TSMC HREE 2026 BY T 2PAEHEH AL6 Gii%E > &A1 Intel 18A-P FEAE{DIAVHSEEE ((H
Intel HHAJREMEESIER) - Hf » TSMC A16 i T &I INAFRlT > Hi/g Super
Power Rail (SPR)

Super Power Rail ZiZ Backside Power Distribution (5 &y L& 1) AYE H—FE%
12 o N BRI ZEE ?

5546 » ‘BRI Intel 1Y) Power Via #4t8 - H{ER[EIE ?

SRAMN— T3 MR ey fLEEROHY R Ae 38 - LUK TSMC A1l Intel &R {itEE
FCOaHIEEEL -

B Backside Power Distribution HYSEF2 4

Backside Power Distribution - A% &35 © FLE B E AT S B EE It ELRES - 5
FIEEEFEE -

EE!E/\%H@E BEEEREIRENTE - EEEAE  AHEEGERE LR —REE
JEfEEREs > INIE > BIRTRRE R BERE A TRAHIER) -

Backside Power Delivery Networks (BSPDN)

Power lines on Backside of thinned Si wafer
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Decongestion of the FrontSide:
BS-PDN reduces on-chip IR drop by an order of magnitude
»  BS-PDN scales chip area (depending on the process and on the EDA tools)
2 BS-PDN reduces the complexity of the BEOL
BS-PDN makes it easier to do wafer-on-wafer bonding to stack memory on logic

. Source: IMEC ITF World 2023
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[ TSMC 5 Super Power Rail (SPR)
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“TSMC's SPR is innovative, best-in-class backside power delivery solution that is the
first in the industry to incorporate a novel backside contact scheme to preserve gate
density and device with flexibility.”
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TSMC Conventional

Innovative Backside Conventional
Power Contact Power Contact

Source: TSMC unveils 1.6nm process technology with backside power delivery, rivals Intel's competing design, Tom's Hardware & TSMC Technology Symposium




TSMC A16™ Novel Backside Power Delivery Solution...... :
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t Side: Signals & clock distribution =

Back Side: Power and global clock

Source: TSMC unveils 1.6nm process technology with backside power delivery, rivals Intel's competing design, Tom's Hardware & TSMC Technology Symposium
© 2024 TSMC, Ltd 6
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Buried Power Rail vs PowerVia

Intel’'s PowerVia
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a Source: VLSI Symposium 2023 - Intel PowerVia Technology
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JE4E: https://www.ust.com/en/insights/physical-design-in-2025-advanced-node-
transitions-and-new-methodologies



https://www.imec-int.com/en/articles/path-high-density-front-and-backside-wafer-connectivity
https://www.imec-int.com/en/articles/path-high-density-front-and-backside-wafer-connectivity
https://www.imec-int.com/en/articles/path-high-density-front-and-backside-wafer-connectivity
https://www.imec-int.com/en/articles/path-high-density-front-and-backside-wafer-connectivity
https://www.ust.com/en/insights/physical-design-in-2025-advanced-node-transitions-and-new-methodologies
https://www.ust.com/en/insights/physical-design-in-2025-advanced-node-transitions-and-new-methodologies

