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SRAM

Silicon Area Scaling by Function 

Logic

* Naffziger, VLSI Short Course, 2020

But SRAM don’t scale as fast as logics

**

* J. Wuu , ISSCC, 2022.
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HYDROPHILIC DIELECTRIC-DIELECTRIC BONDING + 
DIRECT CU-CU BONDING
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Based on AMD engineering internal analysis, May 2021         See endnotes.

* R. Swaminathan,” Hot chips Tutorials, HC33, 2021.
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• Face to back stacking approach used for seamless inter-portability of bottom 
die design.

• Chip on Wafer stacking scheme used to enable different die sizes in the stack.

X3DCC CC

CC CC

CC CC

CC CC

X3D
CCD Die

 Packaging without 3D stacking  Packaging with 3D stacking
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*L. Su, “High-Performance Computing: Services and Products Essential to our Daily Lives” Computex, 2021. 
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“Zen 3” x86-64 CPU Core Complex Die (CCD)
• TSMC 7nm technology
• 8 cores per Core Complex (CCX)
• 32MB shared L3 Cache
• 81mm2

• AMD 3D V-Cache support integrated from Day 1

AMD 3D V-Cache extended L3 Die (L3Die)
• TSMC 7nm Technology
• 64MB L3 Cache Extension
• 41mm2

AMD 3D V-Cache Structural Dies
• Structural support for thinned CCD
• Thermal dissipation for CPU cores
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• TSMC SoIC process
• Cu-Cu Hybrid bonding using Bond Pad Metal (BPM)
• TSV pitch = Hybrid bond pitch
• Bond Pad Via (BPV) connects BPM to M13
• Die to Wafer bonding process
• Face to back integration scheme
• 9um minimum TSV pitch
• MCM Package with C4 bump attach to substrate

X3D
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 Cross-section showing HB interface after 1000hrs of HTOL

Cu-Cu inter-diffused interface is ultra robust
Successfully passed various JEDEC specific package level reliability 

tests
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 AMD 3D V-Cache™ supports L3 Cache extension for both server and desktop product families  

AMD 3rd Gen EPYC™
Server CPU

AMD RYZEN™ 7 5800X3D 
Gaming CPU
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~15% faster gaming at 1080p high

UP TO

1.36X UP TO

1.24X
UP TO

1.21X
UP TO

1.16X UP TO

1.09X TIE

AMD RYZENTM 9

5900X
AMD RYZENTM 7

5800X3D WITH AMD 3D V-CACHE™

AMD RYZEN™ 7 5800X3D WITH AMD 3D V-CACHE™

SEE ENDNOTES: R5K-106

Watch Dogs®… Far Cry® 6 Gears 5TM Final FantasyTM XIV Shadow of the… CS:GOTM
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World’s fastest gaming processor

UP TO

1.17X UP TO

1.08X
UP TO

1.06X
UP TO

1.01X
UP TO

0.98X
UP TO

TIE

CORE i9

12900K
AMD RYZENTM  7

5800X3D WITH AMD 3D V-CACHE™

AMD RYZEN™ 7 5800X3D WITH AMD 3D V-CACHE™

SEE ENDNOTES: R5K-107

Watch Dogs®…Far Cry® 6 Gears 5TMFinal FantasyTM XIV Shadow of the… CS:GOTM
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3RD GEN AMD EPYC™ 16-CORE
WITH AMD 3D V-CACHE™

JOBS/HOUR
40.6

JOBS/HOUR
24.4

3RD GEN AMD EPYC™ 16-CORE
WITHOUT AMD 3D V-CACHE™

~66%
FASTER RTL
VERIFICATION

SYNOPSYS® VCS®

RESULTS MAY VARY. SEE ENDNOTES: MLNX-001R
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