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Scale-Up

Scale-Out

Up to

16 “Zen 5" CCDs

128 Cores / 256 Threads

Up to

12 “Zen 5c¢” CCDs
192 Cores / 384 Threads

Consistent features,
ISA, & IPC uplift

Up to

12Ch DDR5-6400 SEV with Trusted 1/0

SPS Socket 8 to 192 Cores
128 PCle® 5.0/CXL’ 2.0

‘Genoa’ Compatible’ 155W to 500W

1) As of 10/1/2024. See endnote 9xx5-048. AM D n
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AMD EPYC™ 9005
Series Processors
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192 cores 9965 “Zen5c" 2.25/3.7 500w 384
160 cores 9845 “Zen5c” YANEW) 390W 320
144 cores 9825 “Zen5c" 2.2 /37 390W 384
128 cores 9755 “Zen5” 2.7 /41 500W 512
9745 “Zen5c” 24 /3.7 400W 256
9655 “Zen5" 26/45 400W 384
96 cores 9655P “Zen5” 2.6/45 400W 384
9645 “Zen5c” 2.3/3.7 320W 256
72 cores 9565 “Zen5" 315/4.3 400W 384
9575F “Zen5" 3.3/5.0 400W 256
64 Cores 9555 “Zen5” 3.2/44 360W 256
9555P “Zen5” 3.2/44 360W 256
9535 “Zen5" 24 /43 300W 256
9475F “Zen5” 3.65/4.8 400W 256
48 cores 9455 “Zen5” 315/44 300W 256
9455P “Zen5” 315/44 300W 256
36 cores 9365 “Zen5” 34/4.3 300W 192
9375F “Zen5” 3.8/4.8 320W 256
9355 “Zen5” 3.55/44 280W 256

32 cores " "
9355P Zen5 3.55/44 280W 256
9335 “Zen5” 3.0/44 210W 128
24 cores 9275F “Zen5” 41/4.8 320W 256
9255 “Zen5" 3.2/453 200W 128
9175F “Zen5” 42 /5.0 320W 512
16 cores 9135 “Zen5” 3.65/4.3 200W 64
9115 “Zen5” 2.6 /41 125W 64
8 cores 9015 “Zen5” 3.6/41 125W 64
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CCD(Core Complex Die)

Zen5 CCD

CPUBT=Y)ExK16(8-128177)
817 C32MB L3FvwvasxHE
(J7Y7zY4MB)

Zen5 Core

Zen5 Core

\ Zen5c Core L2 Cache

/ Zen5c CCD \

CPUBH =Y 5 K16(96-192077)
16177 C32MB L3F v w1z HEF
(d7%7zY2MB)

Zen5c Core L2 Cache Zen5c Core

Zen5c Core L2 Cache L2 Cache Zen5c Core
Zen5c Core L2 Cache L2 Cache ZenS5c Core
Zen5c Core L2 Cache L2 Cache Zen5c Core
Zen5c Core L2 Cache L2 Cache ZenS5c Core

Zen5c Core L2 Cache L2 Cache ZenSc Core

L2 Cache Zen5c Core

L2 Cache Zen5c Core/

Zen5c Core L2 Cache

EPYC 9965

AMDZN

together we advance_



10D(I0 Die)
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5th Gen AMD EPYC™ SoC

* AMD “Zen5/Zen5c” x86 cores
e “Zen5” up to 16 CCDs / 128 cores / 256 threads
e “Zen5c” up to 12 CCDs / 192 cores / 384 threads
+ TIMB L2/Core, Up to 32MB L3 per CCD

Blue text indicates significant update from “Zen 4”

+ ISA Updates: AVX-512 with 512b data path
+ Infinity Fabric: 3"d-gen MCM (32+Gbps die-to-die) © 3MBI3 . 32MBL3 . 32MBI3 32 MB L3

+ Dynamic PPR for x4 and x8 ECC RDIMMs
+ BMC MCA Crash-Dump
* MCA over APML

I —
- BIOS Update Required
2P and 1P Configurations
« Up to 4 links of 32Gbps Gen 3 Infinity Fabric™

» Compatible with “Genoa IRM"” Groups up to 400W
« 500W IRM option for maximum performance

32 MB L3

32 MB L3

+ Flexible topology options
- Server Controller Hub (USB, UART, SPI, 12C, etc.)

12 channel DDR5 with ECC up to 6400 MT/s
- Support for 2, 4, 6, 8,10, 12 channel memory interleaving
- RDIMM, 3DS RDIMM
- Up to 2 DIMMs/channel capacity of 6TB/socket
(256GB 3DS RDIMMs)

«  2P:urt0160 lanes of PCle Gen5 with speeds up to 32Gbps/lane
¢ upto12 bonus PCle Gen3 lanes

« 1P: 128 lanes of PCle Gen5 with speeds up to 32Gbps/lane
¢ upto 8 bonus PCle Gen3 lanes

« PCle bifurcations supported: x16, x8, x4, x2 and x1

 PCle link encryption?

« [XL®2.0,4 x16 Capable “P” links; Type 3, Type 12, Type 22 PoC
« Upto3210 lanes for SATA

+ SDCI (Smart Data Cache Injection)

e Trusted 10
« Dedicated Security Subsystem with enhancements
« Hardware Root-of-Trust; Ciphertext-hiding capability

1 - AMD Infinity Guard features vary by EPYC™ Processor generations and/or series. Infinity Guard security features must be enabled by server OEMs and/or Cloud Service Providers to operate. Check with your OEM or

provider to confirm support of these features. Learn more about Infinity Guard at https://www.amd.com/en/technologies/infinity-guard. GD-183A
2 - CXL Type 1&2 devices and PCle link encryption support dependent upon ecosystem readiness
See endnotes: 9xx5-083A

AMDA
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FEoit{tAMD EPYC™ CPUX B #aE

* 12ch DDR5/CPU; up to DDR5 6400*

» 576GB/s peak theoretical BW
(12ch * 8B * 6GTs)

* 10IMM/ch and 2DIMM/ch capability

* x80 and x72 DIMMs

* RDIMM and 3DS RDIMM

* Up-to 6TB/socket capacity’

- AMDC (x4 DRAMs) and

“Bounded Fault” DRAM ECC

* Read UECC retry capability

* DRAM Runtime Post-Package-Repair
(PPR) for x4 and x8 DIMMs

* Design focus on maximizing

DRAM ECC bits for error detection and correction

*See endnotes: 9xx5-083A
1: 2x4R 3DS-RDIMM with 32Gbx4 Devices

;1

i

THIT

“Zen 5" ”Zen 5"
32G SERDES
< &
o — ' =
3 abric + 10 3
s &
32GSERDES | o | &
(=] [ws]
| [
|
I J
i “Zen 5" “Zen 5" -—

AMDZU

together we advance_



L3

NPS(Nodes Pers Sockets)

CPUV Tk T=Y MDNUMA/ —REESR
BT DEBET. cPUOTEXEUET IL—
TIE(DE) U X BT O ZADEREEE
SUTINTA—Y IR ZEHmBELUET

BE | WE DEDTUTT | wa
A RVANE "N _ BERE. 207 0%
NPS1 | T1NUMA/— 3._(3;\“)(5;% XEVICIHFICT IO
N A A[RE
T k%2 _ HEAHOATEXE %
NPS2 | NUMA/—R ;\(i%g&)?—v R7I)T wigel
(C2E ATUDINT IR
iy h%Ea _ HPC[HIT . FFED 7 H
NPS4 NUMA./—R §i§§3)%v S5O—AILXEUAD
([CHE| BLATUIEEBE

BIOSCZ &

NPS1 |

NPS2|!

NPS4TlE. MPIS 2%,/ 0penMPR LY RDECE & X EED

B

EENEBTEN TR

AMDC\
S NA >/~ together we advance_


https://www.google.com/search?q=NUMA&rlz=1C1GCPI_enJP1161JP1161&oq=EPYC+NPS+Nodes+per+sockets%E3%80%80%E3%81%A8%E3%81%AF&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQABjvBTIHCAIQABjvBTIHCAMQABjvBTIHCAQQABjvBTIHCAUQABjvBdIBCTEwMDg4ajBqOagCBrACAfEFaCOH-s6HNrk&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjgpIn06JKSAxXNqFYBHcDNL0wQgK4QegQIARAC
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AMD Optimizing C/C++ and Fortran Compilers (AOCC)

AOCCIZ. C. C++. Fortran@EITDEMEEX86 CPUO /N1 S

AMDAFFE - HR— b

AOCC5.2H' &#FD ) 1 —2X

LLVM™ 17.0.6 0> /81 SEBER—X

AMD Zeny A7 « 7—F 70 F v £AMD CPUD 4 BEM T ICHRIA < &RE1L
OS54 T2 UEMT. N1 F UL TREE

Microsoft Visual Studio®tfEWindowshRAOCCIENDARR & L Tt
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AOCC 5.2D1F%;
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snBH C C++ Fortran
aAINT S clang clang++ {ENT
A=y LTI 328w k64w k 64E v bk
SRR C17 C++17* / C++20 F2008 (—%R)
OpenMP#R& OpenMP 5.0 OpenMP 4.5
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AMD EPYC™ IZen) XA INT S

AMD  #l[EIEH5 AOCCU Y | 7—=F T I F | WIHGCC/N— | M ISLLVM/N—
EPYC™itX | £ -2 | VYEEIZIZFI| Tav oav
Naples 2017 AOCC 1.X -march=znverl GCC 7.1+ LLVM 4.0.0+
Rome 2019 AOCC 2.X -march=znver2 GCC9.2+ LLVM 9.0.0+
Milan 2021 AOCC 3.X -march=znver3 GCC10.3+ LLVM 12.0.0+
Seiggﬁq /O 2022 AOCC4.X | -march=znver4 GCC 13.1+ LLVM 16.0.1+
Turin 2024 AOCC5.X -march=znver5 GCC 14.1+ LLVM 19.1.0+
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AOCCHOTEELARIL « T3>

ERHB T
“-march <arch name> -03 -zopt -fveclib=amdlibm -flto”

st LRI shEH

-00 EtRL : AVNTILDRET. EbT/\N\v I LPTVWI—Rz4ER

01 -00-020HRIL~JL

-02 FREEO&EE{L. KN DmBELZEBE (7L 1K)

-03 IRTORELZEM . FETEVE LOUEBRECESELRY MUEEED

-Ofast -O3DIARTICINZ. SERBANDHEBLRERNZIEA S AJeEED H 3 /iR A &=EL
=B

-ffast-math IEEE 7T54ICZEH L BVWBEDH B, EDER (FLIELBEMET I BRIEEMDH D)
HEBERORBILER xM t

-zopt BEIANT— RTbBMI W—T&RECOEEBZNIV I -2 3 0 2F5E

-flto ) ORRELICE L 7LLVMER DB T 71 IILE &R

-mllvm SEREELERETILLVMNYITIIVRA, OVNAZ - 7O I Rh %5
EASoa>xEET
) . -mllvm -inline-threshold

https://docs.amd.com/r/en-US/57222-A0CC-user-guide/ AMD:'

16 https://docs.amd.com/r/en-US/63857-A0CC-quick-start-guide/AMD-EPYC-9xx5-Series-Processors-Compiler-Options-Quick-Reference together we advance_
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-fstrip-mining

W= XKDy - TA14 VI ZBLEEML

-inline-threshold

EDBNEa— X571 v I TA> 51 AERE
(£ : AOCC5.1L4B%. -finline-aggressiveldIFHEEE)

-finline-recursion=[1,2,3,4]

BIREHRE 1> 51 1t 77 )L ME2. 4D RDTEMBY

-fstruct-
layout={1,2,3,4,5,6,7,8,9}

AXAEVEEZ&#EL. 77 4/ MF0. 9FE—1) > Tzt LRITHREZXE

-fremap-arrays

FrvyvlaFBftedRE. DRTENNOT —XECEZ T

-reduce-array-
computations={1,2,3}

EE%%@%“—&?tl—ﬁﬁﬁ%ﬁu\ READOEIFREZHZE{L, -mllvm RS/
YA

-fgen-aor AOCCRIE(L L R— b ZER
fERAHB : -flto -fstrip-mining / -flto -mllvm -reduce-array-computations=3 2 & AMDZ
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-vectorize-non-contiguous-
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-enable-partial-unswitch
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-aggressive-loop-unswitch

BRIV —"T « 7>« Ay FDEa—) X710 v %8B (-enable-
partial-unswitch#= & ¢)

-loop-splitting

DIERED DIV -T2 BRI HDEl, -03TT 7 +)L B, EE - -loop-
splitting=false

-enable-loop-fusion

ERBE DI —-TREERZEML

-enable-loopinterchange

ZRTIN—T + RAMADIL—TeFz2ZEE

-enable-X86-prefetching

X867 1) 7 = v Fan S DERZ BRI

fEAH . -mllvm -vectorize-non-contiguous-memory-aggressively 7% &

https://docs.amd.com/r/en-US/57222-A0CC-user-guide/
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AMD EPYC 9xx5-Series Processors Compiler Options Quick Reference

https://docs.amd.com/r/en-US/63857-A0CC-quick-start-guide/AMD-EPYC-9xx5-Series-Processors-Compiler-Options-Quick-Reference

AMD EPYC 9xx5-Series Processors Compiler Options Quick
Reference

AOCC compiler (C/C++/Fortran)

‘aocc.html

Action Command

-mllvm -enable-s

Enable loop transformations

Enable advanced loop transformations

Enable memory layout optimizations

Enable function level optimizations

AMDZU
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AMD Optimizing CPU Libraries (“AOCL”)

AMDES#E{ECPUS A TS5 1)

AMD Zen R—Z M CPU AIZHHIICRABS L URBELLEN-BHESATZUDaLsvay,

BEWVERERF IV Ea—T 420, T30, BRFE. BLUVVRATLI—T1YU T4,

Z<{DAOCLS A TS IF, — BB A—ToIV—RS54T3 1) LAPIEETY,
T CICAMDDFREL(EZMZ TIEHELLBY VI )DL BEERIT5,
C. C++., Fortran TH|FAEEE, PythonAPI £igft L TLVE T,

EXBRERBY T TI0T 5 L — BLHEBABBLISA—X)

AOCL-BLAS

AOCL User Guide

https://docs.amd.com/r/en-US/57404-A0CL-user-guide/AOCL-User-Guide

AOCL API Guide

https://docs.amd.com/r/en-US/68552-A0CL-api-guide/AOCL-API-Guide

AOCL Build-It-Yourself

https://github.com/amd/aocl

AOCL-LAPACK

Z1THIETH — LAPACK #8E (IbFLAME X—X)

AOCL-ScalLAPACK

i 5] 5> B EE RS B (MP) R A %%

AOCL-Sparse

AR—JLDIT YOI RERY FILDE=DDIRTAER

AOCL-FFTW TARY Y= T—) TEBFFTW I+ — 9 )DEECIL—F >
AOCL-FFTZ Zen A0V Y—2— b AMDFFT 54 75 (3L ULMERED D VR—F% > | 5.2)
AOCL-LibM BEEBON—F o A SHPERLVLBAEREL/NAT+r—T VR

AOCL-RNG / SecureRNG

Pseudo-random & BESEMIICEZ £7% RNG

AOCL-Cryptography

AES, SHA-2/3, RSA, ECC and more (OpenhSSL/IPP providers)

AOCL-Compression

Lossless compress/decompress (1z4, zlib, zstd, bzip2, Izma...)

AOCL-Data Analytics / DLP

Data analysis & ML building blocks / deep-learning primitives (LPGEMM)

AOCL-LibMem / Utils

Optimized memory/string functions / unified CPU-feature interface

toolchainsupport@amd.com
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AMD pProf(micro prof)

AMD pProfDRE
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AMD pProf Z{FEHE T2 & U TODZ ENEEETT :
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AMDuProf D iRk—k

FERAER YO O-R

https://www.amd.com/en/developer/uprof.html

User Guide
https://docs.amd.com/r/en-US/57368-uProf-user-guide/uProf-User-Guide

Getting Started Guide
https://docs.amd.com/r/en-US/68658-uProf-getting-started-guide

1} 7R— b toolchainsupport@amd.com

12 AM—=IVFIE
https://docs.amd.com/r/en-US/57368-uProf-user-guide/Installing-AMD-uProf
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AMD Zen Deep Neural Network (“ZenDNN")
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 TensorFlow, PyTorch, ONNXRTRED AT IL— LA

T—O e
[LERTRRERIE w1

‘t Plug-ins on Github & pip install
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https://docs.amd.com/r/en-US/57300-ZenDNN-user-guide/ZenDNN
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AMD ZenDNN 6.0

ZenDNN 6.0 vLLM Online Performance Comparison
Multi-instance - 7 instances [Dual Sockets]
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https://www.amd.com/en/developer/resources/technical-articles/2026/zendnn-6-0-fp16-inference-and-moe-acceleration.html
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AMD EPYC 9005 High Performance Computing (HPC) Tuning Guide (58479)
https://docs.amd.com/v/u/en-US/58479 amd-epyc-9005-tg-hpc

AMD EPYC 9005 High Performance Toolchain: Compilers, Libraries, & Profilers Tuning Guide (58480)
https://docs.amd.com/v/u/en-US/58480 amd-epyc-9005-tg-high-perf-toolchain

R—% I
AMD Zen Software Studio Portal

https://www.amd.com/en/developer/zen-software-studio.html

AMD ZenDNN Developer Portal
https://www.amd.com/en/developer/zendnn.html

AMDZN

together we advance_
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