<
o
a8
>
<
>
-l
<

1 BW B te'H 20 2AR,CR



(8

1l

e AT T







9y twfdfwysey wnf



[ MY U AP

AMD EPYC™ Processors

Five generations of on time technology innovation

e ] 5th Gen
4" Gen AMD EPYC™
e — AMD EPYC
3" Gen = E’ ...........................
e AMD EPYC™ ';", g
2"d Gen | 9004 i aroa
e AMD EPYC™ s ‘
| A
1% Gen A W ] : TABN,
AMD EPYC™ "
L, , 8004
55 i 9005
e SPE
A?“ _
7001 7002 7003 4004 i Future !
SP3 SP3 SP3 \M Llailian 2

AMDZ

7 5" Gen AMD EPYC™ Processors together we advance_
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AMD EPYC™ 9005 Series

Processor Naming Convention

EPYC"9535P CPU

Product Family

I Compute

“F" = High Frequency

‘ Y Product Series 9005

} i ! ‘ * "P"=1P Capable Only
ard ' '

Core Count

* Indicates Core Count within
the series

Performance

10s digit — Perf within Core Count
8, 9 = reserved
7,6,54,3 2,1

100s Digit 1 2

« Relative Performance within
core count

Cores 16 24

» Higher number = higher perf

39 5™ Gen AMD EPYC™ Processors

AMDA
together we advance_
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4TH GEN AMD EPYC™ CPU WITH
AMD 3D V-CACHE™ TECHNOLOGY PRODUCT STACK

rNRDEC THREADS DEEAINT eTHhD Bhiaaic I12CFACHE
T™TND (\A\) RANCE (W) Fhanct¥® fmn) - nle FHANNEI €

320 - 400 2.55 [ 3:2 1,152

320 - 400 30439 /68

320 - 400 3.55/4.2 /68
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9754

97545

9734

[ My ux SABID Bprgamo (Zen4c)

Cores / Max
Threads

128 / 256

128 /128

1127224

Base/Boost
(GHz)

2,25/ 3.1
2254 3.1

227350

Default TDP

360W

360W

320W

L3 Cache

256 MB

256 MB

256 MB
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"Bergamo’ with “Zen 4c¢”

8 CCDs, 16 cores per CCD

‘Zen4d’ “Zen4c’

Optimized for performance-per-core Optimized for performance-per-watt
12 x 8-core CCDs | Up to 96 cores 8 x 16-core CCDs | Up to 128 cores




sMBcEY 82y tmMf2det j 2y d3
AMDtc f dztl ddders4? v

V4STH Linux kernel 4.4.2 Compile
: Compiles per hour (higher is better)

Dual EPYC 9684X (2x 192T Instances)

Dual EPYC 9654 (2x 192T Instances)

Dual EPYC 9754 (4x 128T Instances)

Dual EPYC 9754 (2x 256T Instances)
Dual EPYC 9554

Dual Platinum 8490H
Dual EPYC 7773X
Dual Max 9480

Dual EPYC 7763

Dual Platinum 8480
Quad Platinum 8380H
Dual EPYC 7H12

Dual EPYC 7742

Quad Platinum 8280
Quad Platinum 8180
Dual Platinum 8380

Dual Platinum 8280

Dual E5-2699 V4

o
N
o
B
o
D
o
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Previewing Today at Computex 2024: “Turin”

5th Gen AMD EPYC’

World’s best data center CPU.

@ Architecture ‘ z:t ;ggiCT%rfeSads
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Molecular Dynamics with NAMD

STMV (20M atoms)

AMD EPYC™

“Turin” 128c

Intel™ Xeon®

8592+ b4c

Al throughput performance leadership

Translation

Summarization
(2k inparc, 2k ourtpur)

{3024 inpar, 128 outpur)

(28 128

2P AMID EPYC™

“Turin” 128C s . : 2 5 - 4x 234
98

2P Intel™ Xeon®
89 Tokan/Sac

8592+ 64C TolanySac
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AMD EPYC™ 9005 [ | mn et e T e s

Se ri es Processors 192 cores 9965 “ZenSc" 225137 500W 384 314.813
160 cores 9845 “ZenS5c” 21137 390W 320 $13,564
144 cores 9825 “ZenSc” 22137 390W 384 $13,006
128 cores 9755 “Zens" 27141 S500W 512 $12,984

9745 “ZenSc” 24/3.7 400W 256 $12,141
9655 “ZenS" 26/45 400W 384 $11,852

96 cores 9655P "ZenS" 26/45 400W 384 $10,811
9645 “ZenSc” 23/37 320w 384 $11,048
9575F "ZenS" 3.3/5.0 400W 256 $11,791

84 coles 9555 “ZenS" 32/44 360W 256 $9,826

9555P “Zens" 32/44 360W 256 $7,983

9535 “ZenS" 24/43 300W 256 $8,992

Enerav efficient 9475F “Zens" 365/48  400W 256 $7,592
gy 48 cores 9455 “ZenS" 3.15/4.4 300W 192 $5,412

9455P “ZenS" 3.15/4.4 300W 192 $4 819

36 cores 9365 "ZenS" 34/43 300w 256 $4,341

9375F ‘ZenS" 3.8/4.8 320W 256 $5,306

Broad OPN stack 39 Corea 9355 “Zen5" 355/4.4 280W 256 $3,694
9355P ‘Zen5" 355/44 280W 256 $2,998

9335 “ZenS" 3.0/44 210W 256 $3,178

54 vonas 9275F “ZenS" 41/48 320W 256 $3,439

9255 "ZenS" 325/43 200W 128 $2,495

9175F “ZenS” 42/5.0 320W 512 $4,256

16 cores 9135 ‘Zens" 365/4.3 200W 64 $1,214

9115 ‘ZenS" 26/41 125W 64 $726

8 cores 9015 “ZenS" 3.6/4.1 125W 64 $527

AMDZ

35 5" Gen AMD EPYC™ Processors together we advance_
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“Turin” Continues to Deliver Technology Leadership

Scale-Up :" . Vi i i Scale-Out

16 “Zen 5" CCDs HE R B W BTN
128 Cores / 256 Threads : | 192 Cores / 384 Threads

Upto
Consistent features, SPS Socket 8 to 192 Cores 12Ch DDR5-6400* Confidential Compute
ISA, & IPC uplift Genoa Compatible 155W to 500W 128 PCle 5.0/CXL 2.0 with Trusted |/O

AMDZA

10 5 Gen AMD EPYC™ Processors ’ together we advance_
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5th Gen AMD EPYC™ Generational Innovations

Compute Memory

“Zend” up to 128 cores / 256 threads 12 ch. DDRS ECC up to 6400* MT/s
“Zenbdc” up to 192 cores / 384 threads “RURHBNUENEARRRRRRRRAUHARINNS- Up to 2 DIMMs/channel capacity
AVX-512 with full 512b data path = ul delivering up to 6 TB/socket

New 500W performance option : y m - s : « Dynamic Post Package Repair (PPR)
Faster 5GHz options gt i [ for x4 and x8 ECC RDIMMs
3/4nm Zen cores | o o il . :

I/O & Platform o Security
2P and 1P Configurations idiall i/ « Hardware Root-of-Trust
Up to 160 lanes of PCle® Gen5 « Trusted I/O
PCle link encryption « FIPS 140-3 in process
SP5 Compatible with “Genoa”

CXL® 2.01

AMDA

*Standaed soadregp offecings on AN com support G000 MT/s
14 5% Gen AMD EPYC™ Processors Sex eadnates 3105 048, 072, 083, £0- 1634 together we advance_
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5th Gen AMD EPYC™ SoC

« AMD Zen5/ZenSc” x86 cores
upto 16 CCDs / 128 cores / 256 threads
up to 12 CCDs / 192 cores / 384 threads
« 1MB L2/Core, Up to 32MB L3 per CCD
+ ISA Updates: AVX-512 with 512b data path

« Infinity Fabric: 3"9-gen MCM (32+Gbps die-to-die)

- Dynamic PPR for x4 and x8 ECC RDIMMs
. BMC MCA Crash-Dump

A over APML

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

-
up to 400W

« Compatible with “Genoa IRM" Groups
O00W IRM option for maxii
+ Flexible topology options

- Server Controller Hub (USB, UART, SPI, I12C, etc.)

wm performance

5% Gen AMD EPYC™ Processors | Under Embargo Unti Oct 10, 2024 at 11:30 AM PDT

Blue text indicates significant update from “Zen 4”

[zs]zs]zs]2s ans[zs]n][:[zs[zs]szLg[zsln[zﬂ
R2ZMBL3 2MB L3 i 32MB L3 {1 I2MB L3

Eﬂili]ﬁé]F‘E"]“Tj[zsrzslnml[zsunzsm]
Blslsls][sss]s][ssss][nslnns]
| 32mBL3 | 3amBL3 || 32mMBL3 | 32MBL3 |
(zslzsizs|2s [zs(zs (2525 [2s (25 (25 (25 | |25 (28 2 (25|

'zs_jzsizsszJLzs}gjujaj;_a{u[uluILgsLzsts[zsj
[ nmel |

a1 s BT B s E s
(zs]zs s8] [zs (25 |25 (25 (25 (25 (25 125 (28 25 (28 [ 28]

I
EScGEe e e e ]
32MBL3 32MBL3 { IMIS |

"""" BB BB Bk B BB B

+ 12 channel DDRS with ECC upto
« Support for 2, 4, 6, 8, 10, 12 channel memory interleaving
- RDIMM, 3DS RDIMM

+ Up to 2 DiMMs/channel capacity of

MT/s

ETB/socket
(256GB 3DS RDIMMSs)

2P: w160 lanes of PCle Genb with speeds up to
32Gbpsfane

up to 12 bonus PCle Gen3 lanes

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

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

2.0, 4 x16 Capable “F” links; Type 3, 1

Up to 32 |O lanes for SATA
- SDCI (Smart Data Cache Injection)

Dedcated Secunty Subsystem with enha ncements
« Hardware Root-of-Trust; | ertext-hiding capabilit

AMDZ
together we advance_
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5th Gen AMD EPYC™ CPU
Chiplet Architecture

1 328+ 16+Rka

32G

SERDES SERDES

« Refined |IOD/CCD and package co-design to enable Fabric + |O

Fabric + |10

6x DDR5
6x DDRS

32G 32G

. ‘ |2
SERDES | |®) SERDES | &

« Higher Fmax: 3.7GHz vs 3.1GHz
» 16¢ Shared L3 (CCX) for cache efficiency

Same

« Up-to-36Gbps, 20:1 with internal FCLK (1.8GHz max)
» Wide and Narrow connection options

« >8CCD option use GMI3-Narrow

« <=8CCD options can use GMI3-Wide
+ 2x probe throughput vs GMI2 (3" Gen AMD EPYC ™)

« "16+B" CCD->10D Datapath: Enhanced probe-response data
(32B) and write-heavy traffic (25B) performance

« GMI “Folding” for power management (Half-width)

'‘Bergamo”

Higher Fmax

BHHHHERN

AMDA

25 5" Gen AMD EPYC™ Processors | Under Embargo Unt Oct 10, 2024 at 11:30 AM PDT together we advance_
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5" Gen AMD EPYC™ CPU

Memory Capabilities ' FH

12ch DDR5/CPU; up to DDR5 6000 SRHIG
- 576GB/s peak theoretical BW T
x op * 32G
(12ch * 8B * 6GTs) . SERDES
« 1DIMM/ch and 2DIMM/ch capability '

+ x80 and x72 DIMMs N s
+ RDIMM and 3DS RDIMM B | Fabric + |O

D5 gl

+ Up-to 6TB/socket capacity !

- AMDC (x4 DRAMSs) and e,

" . 326
Bounded Fault” DRAM ECC . Szt

+ Read UECC retry capability e |

+ DRAM Runtime Post-Package-Repair

(PPR) for x4 and x8 DIMMs
+ Design focus on maximizing
‘Zen 5"

DRAM ECC bits for error detection and correction

1: 2x4R 3DS-RDIMM with 32Gbx4 Devices

AMDA

26 5% Gen AMD EPYC™ Processors | Under Embargo Unti Oct 10, 2024 at 11:30 AM PDY together we advance_
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5th Gen AMD EPYC™ SoC Platform Overview

s 4
‘G" links : “G" links “G" links
— {|—|— ~
1DPC I' II%l IDPC 1DPC -I l - s ke -”“ e
e— T SRR T — [ J—"’-’F""‘ g 2 = B
. WG % | seroES 4_, Ty SERDES 3 PR T SERDES —
m— 8 [Eemm ol 0 [Blesen W — 2 , 2 | e TN
o : abric z o —| 2 abric + ;«E'S‘E?' T e 2 Fabric + 1O 2 i
| [T L | e m— T = - L e S B (R e oo I PSS
"o*';-’ai-»__ | SERDES | ojf@l ° (F J o '":rrai-[»_ > || SERDES | |- T e % | seroes 3 & DRSS
== == =l =
' Zen5 |l| | ZenS
“P" links “P" links T )
PClo PCle 3 pcu PCle 3 “P" links
(6 Lanes) (6 Lanes) PCle
CXL (Bl.lms)
Strong upgrade to existing SP5 m"&&zmmsmw (4800 > up to 6000) u:
th ™ P’°P"°“' 4 : B A, 5 st
(4™ Gen AMD EPYC™ CPU) - 1P PCle® aggregate bandwidth improvement due to internal SOC topology changes
in the same platforms + Enhanced platform option for 500W TDP capability

AMDA

23 5 Gen AMD EPYC™ Processors | Under Embargo Unti Oct 10. 2024 at 11:30 AM PDY together we advance_




5t Gen AMD EPYC™ CPU
Memory Capabilities

* 12ch DDRS/CPU; up to DDRS 6000

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

« 1DIMM/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

1; 2x4R 3DS-RDIMM with 32Gbx4 Devices

26 5" Gen AMD EPYC™ Processors | Under Embargo Unti Oct 10. 2024 at 11:30 AM PDY

IASID fRuri

enb

“Zen 5" “Zen 5"
32G
SERDES
2 2
O . (a]
8| Fabric+ |0 |8
o &
32G &
SERDES ®
1 [
1 C ”
|
U‘t ‘Zen 5" ‘Zen 5"

AMDA

together we advance_



5t Gen AMD EPYC™ IO

Advanced IO Capabilities

10 performance is critical to advanced Al platform
deployments, storage, and many other use
models

Sth Generation AMD EPYC™ provides strong
DMA and Peer-to-Peer (P2P) capabilities for
advanced system deployments

For 1P 128L deployments leveraging AMD IO
flexibility, Sth Generation AMD EPYC improves IO
device performance uniformity vs the prior
generation

Trusted |0 built on top of PCle® Link Encryption
for advanced security capability in SEV-SNP
enabled Confidential VMs'

SDCI: Smart Data Cache Injection

Enables an |0 device to inject data directly into
the cache hierarchy improving utilization and
reducing DRAM BW for high 10 workloads

Utilizes PCle Transaction Processing Hints (TPH)
to facilitate cache injection and steering with
additional capabilities for QoS management

29 5% Gen AMD EPYC™ Processors | Linder Embargo Untt Oct 10. 2024 at 11:30 AM PDY
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Aggregate DMA BW (GB/s)

2 Port 3 Port
—Rd Wr —Bidir

SDCI Enabled vs SDCI Disabled
100%

80%

60%
40%

20%

o — P

Sth Generation AMD EPYC 160c¢ Sth Generation AMD EPYC 96¢

uiPerf (Gbps) DRAM Bandwidth Reduction
AMDA

together we advance_

1. Subject to Ecosystem Enablement
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CXL® Overview

Caching Devices / Accelerators with Memory Memory Buffers

- Usages:
Accelerators : + Memory BW expansion

+ Types1,2&3* - POAS NIC

- 2AM

« MICatomics . : Protocols:
Protocols: e , - OdLio

« OlLio . . « CXLmem
« Oll.cache

Tiered memory support ' Il-. g E
| : 3

Multiple CXL devices combined into single interleaved NUMA node
Headless NUMA nodes
* "Pinned™memory and Secure Memory datamover : s Pr l O Tr
Memory profiling by HV/Guest (IBS filtering, IBS virtualization) . I-
x86 QoS support
Separate x86 MBM BW limits for DRAM and CXL memory (Type 1 Device) (Type 2 Device) (Type 3 Device)
* AMD SEV/SNP features fully supported on CXL Type 3 memory

« CXL.io: Discovery, configuration, register access, interrupts, DMA, etc.

» CXL.cache: Device access to processor memory

Device-dependent; similar to remote 2P socket latency for + CXL.memory: Processor access to device attached memory
local CXL-attach memory

* CXL Type1&2 device support dependent cn ecosystem readiness. type 2 PoC only

AMDZA

31 5™ Gen AMD EPYC™ Processors | Under Embargo Unti Oct 10, 2024 at 11:30 AM PDT together we advance_
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Dual EPYC 9965 (8x 96T Instances)
Dual EPYC 9755 (8x 64T Instances)
Dual Xeon 6980P (8x 64T Instances)
Dual EPYC 9654 (2x 192T Instances)
Dual EPYC 9754 (4x 128T Instances)
Dual Xeon 6780E (8x 36T)

Dual EPYC 9754 (2x 256T Instances)
Dual Xeon 6766E (8x 36T)

Dual Platinum 8592+

Dual Platinum 8490H

Dual EPYC 7763

Dual Platinum 8480

Dual EPYC 7742

Dual Platinum 8380

Dual Platinum 8280

Dual E5-2699 V4

Dual Gold 6252

Dual EPYC 7601

o
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Linux kernel 4.4.2 Compile

N
o

Y
o

Compiles per hour (higher is better)

(2]
o

0]
o

100

120
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INntel” Xeon™ 6 Processors

Launching
6/38pmPDT-6/4TlamCST

mn IR §

intel

‘ Intel* Xeon® 6700P

= — . Intel® Xeon® 6500P

: ' Intel® Xeon® 6 SoC

Intel® Xeon® 6700E Intel* Xeon® 6900E Intel* Xeon® 6300P
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Four categories of workload-optimized processors

Intel Xeon 6700-series with Intel Xeon 6900-series with

Launching now

Up to 144 cores (144 threads) per CPU
Up to 330W per CPU

t t
Pin Compatible Pin Compatible
(LGA4710) (LGA7529)

Intel Xeon 6700-series with P-cores‘

Future release * Future release
Up to 86 cores (172 threads) per CPU * Up to 128 cores (256 threads) per CPU
Up to 350W per CPU * Up to 500W per CPU
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Intel® Xeon® 6700 Series Die Packages

Performance Core
(Two tile compute die, XCC)
Up to 86 cores

Performance Core
(Single compute tile die, HCC)

Efficiency Core

(Single compute tile die) = — . Ub (o258 cores
Up to 144 cores

Performance Core
(Single compute tile die, LCC)
Uptolécores

inH. Intel Confidential 25
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intel

INTEL® XEON® 6 PROCESSORS Xe O N .« s INTEL® XEON® 6 PROCESSORS

Performance Core T Efficient Core

up to 86 cores (6700) or 128 cores (6900) up to 144 cores (6700) or 288 cores (6900)

1S,2S, 4S, 85 1S, 2S

125 0500w 20510500W

6400 (1DPC) |5200 (2 DPC) | 8800 MCR (1DPC) 6400 (1DPC) | 5200 (2 DPC)
up to 6 UP12.0 | upto 24 GT/s per lane upto 4 UPI2.0 | upto 24 GT/s perlane

up to 96 lanes PCle 5.0 (x16, x8, x4, x2)
RIS: up Lo 136 lanes PCle 5.0 for single socket designs B qness up to 96 lanes PCle 5.0 (x16,x8, x4, x2)
up to 64 lanes CXL 2.0 uptob4lanesCXL 2.0

Intel Advanced Matrix Extensions (INT8, BF16, FPI6) Al Acceleration
Intel Advanced Vector Extensions 512 (VNNI/INTS) Intel® Deep Learning Boest

Intel Software Guard Extensions, Securit Intel Software Guard Extensions,
Intel Trusted Domain Extensions y Intel Trusted Domain Extensions
Vector AES, SHA2-256 extensions, VPMADD5S52 Vector AES, SHA2-256 extensions, VPMADDS2

Intel QuickAssist Technolegy, Intel Dynamic Load Balancer, Intel Data IRtearated Accalorators Intel QuickAssist Technolcay, Intel Dynamic Load Balancer, Intel Data
Streaming Accelerator, Intel In-memory Analytics Accelerator og Streaming Accelerator, Intel In-memory Analytics Accelerator

Intel Advanced Vector Extensions 2 (VANI/INTE)

" P 3 X
|nte|. ntel Confidential
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Generative Al
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Addressing Unique Workload Requirements

Modeling &
Simulation

Big Data

Deep Learning
Machine Learning

Virtualization

In-Memory
Analytics

Inference

Storage

Media & Gaming

Edge Analytics

Workloads
HPC

Web &
Microservices

Cloud-Native

Database & Unstructured
Analytics Databases

Al

Infrastructure
& Storage

Storage

Network
Microservices

Networking

Edge Virtual Protection

Relay

Consumer Digital Application
Services DevOps

Scale-Out
Analytics

Cloud-Native CODN
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