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Thank you to the MANY who helped make this CSD Happen
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Balkan, Haluk Goldschmidt, Mark Pickett, Jay Tomishima, Shigeki
Chennupaty, Srinivas Gomes, Wilfred Luhrmann, Fiona Rajput, Pushpdeep Tripathi, Brijesh
Chow, Gary Hamzaoglu, Fatih Rangarajan, Madhu Wechsler, Ofri
Coulson, Rick Hatzikos, George Rao, Radhika Ziakas, Dimitrios
Eylon, Eyran lhlefeld, Allen Royer, Bob
Fazio, Al Ilkbahar, Alper Roytman, Eduard
Feghali, Wajdi Isbara, Melik Nagisetty, Ramune Schulz, Matthew
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Expected Outcome

® Align: We *must* do something to address the fundamental physics limitations of high
bandwidth data movement in order to scale compute.
— We are NOT suggesting Intel get into the DRAM business

® Discuss/Decide: Strengthen XPU product leadership by establishing a differentiated cache
strategy
— Invest and deliver Adamantine technology roadmap for a differentiating 1s of Gigabytes cache
— Commit to employing that solution for Al/Graphics/Xeon products

® Act: As a result of this CSD we will also
— Work with the DRAM industry and key customers to ensure Intel is competitive for 10s of Gigabyte high
bandwidth working sets
— Initiate an *ELT empowered* Memory Initiative to ensure cross BU alignment in memory requirements and
systems innovations



Memory CSD Scope: SRAM to DRAM

Usages
Demand
Faster
Access
To

More
Data

Data
growing
faster
(2x/3yr)

SRAM

BANDWIDTH GAP

DRAM
Optane™
~Optane™ Memory & SSDs
NAND
NAND SSDs

NN O\

INTEL CONFIDENTIAL
20-07-30 Memory CSD_Final.PPTX

DRAM Tech Bandwidth vs. Core Count Scaling
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Ack: Ziakas

DRAM is Falling Behind in Performance:
This CSD

DRAM is Falling Behind in Capacity:
Optane™ Strategy

DRAM Capacity per Die
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P
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A41Gb

L~ 512Mb

& 256Mb
" 128Mb
.+ 64Mb

Ack: Soto
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Today’s DRAM challenges across segments: problem statements

Data center: Core count & Al are scaling
faster than DRAM bandwidth/capacity/power

Client: Application needs are increasingly
misaligned with DRAM technology

Memory BW / system-bounded

(Al/Graphics workloads)

TCO (BW/core)-bounded

Accelerators: Memory performance
bottlenecking system performance

% cores and workloads (today)

100%
HPC,
scale-out
80 Big data
analytics,
Al training,
etc.
60 Mainstream
laaS/SaaS
App Dev,
Scale-out CRM,
40 workloads Media, etc.
20 IT infra., collab,
Value, data warehousing,
low-end etc.
laaS/Saas &
0 storage
Cloud CPU Enterprise CPU

Source: Intel CCG, DCG, IAGS analysis

Client CPU volume (today)

100% Lost performance —
Mobility Premium lack of needed

bandwidth hurts Gaming

80 Performance (Graphics), Al and multi-
core performance

60 Cost focused platforms
requiring less capacity
than the minimum

40 Wlinsfies capacity available: Oppty

[ to lower the cost or

provide more

20 performance at same
cost

0 Entry )

Client CPU

Accelerator revenue TAM (today)

100%

80

60

40

20

0

Prosumer, Ultra-
enthusiast

HPC/
Exascale,
DL/Training,
Cloud Gfx, .
media, Enthusiast,
transcode, Performance
analytics,
etc.
Other server Mainstream
accelerators & Entry
Server Accelerator Client dGPU
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Future: Large and growing share of our XPU TAM is memory bandwidth bound

2024 Server, Client CPU
and accelerator TAM

Total = ~$90B

@8 Memory BW Bounded = ~$20B
TCO Bounded = ~$25B

16 8 45 12 9
100% T
80
Performance B
Mainstream %gujglgfr;g’
| trainin e
60 laaS/SaaS . ;ﬂigfd ] Enthu
Scale-out analytics,' S;:fftof‘
workloads A mance
40
Media, .
= Mainstream
IT infra.,
20 Value, collab, Other server Mains
low-end dataware- accelerators  tream
laaS/SaaS h°:fé"g' &
and storage : Entry entry
Cloud Enterprise Client Server Client
CPU CPU CPU Accelerator dGPU
CAGR
2019-24F ~13% ~1% ~1% ~28% ~1%

Source: Intel TAM model for server and client XPUs, excluding network appliance/NFV; Mercury Research

Two workload challenges

B Al/graphics workloads across CPU and
accelerators demanding high-bandwidth

memory:

— $20B TAM

— Fastest growing segments

— Highest gross margin (>70%)

— Major growth bets for Intel (e.g. dGPU),
challenging strong incumbent

— Underpinning market cap

Large portion of datacenter scale-out
workloads bounded by bandwidth per
core, leading to a TCO wall as our core
count grows to >100 in 2024
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Our DC customers are impacted by the DRAM bandwidth gap

CSP TCO reduction limited by DRAM as
CPU core count grows; client min. DRAM
capacity drives BOM cost

CSP driven increased Xeon core counts and new
Xeon Al accelerators requiring costly system
changes to avoid DRAM bandwidth bottleneck

Server TCO per VM trend (normalized to SKX)

-12% p.a.
1 Change
(2018-2024)
Rack Inf
B 000 084
systems
-8% p.a.
P
oPEX 054 Y 0.5x
. 0‘49
11T
spend .
el 1l 1
spend
SKX ICX SPR SPR-UCCGNR DMR Buy-
2018 2021 2022 2022 2023 2024 down
Number of cores 24 32 48 64 96 144 96 6x
CPU ASP $/core 27 23 20 17 14 12 12 0.4x

DRAM DIMM ASP $/GB 4.4 40 46 42 34 38 32 0.9x

Source: Madhu Rangarajan

DRAM Tech Bandwidth Scaling vs. Xeon Demand
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— — — HBM peak BW

Source: Dimi Ziakas

A subset of server applications can benefit significantly from an ADM-based cache*

*Some benefit from ADM’s latency advantage, while others benefit from ADM’s bandwidth advantage.
With ADM at the right price, an optional ADM cache can provide advantage to server customers.



Client usages require lower power with high bandwidth

10 Chip

Graphics
Chip
Compute
Chip

S

In Package
Memory
(500MB)

DRAM |
(32GB)

Source:Brijesh Tripathi

MTL (2022/2023)

U Improved Gaming Experience w/
30%-50% better graphics perf.
(Integrated Graphics bandwidth)
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|0 Chiplets

Graphics
Chiplets

In Package ‘ Compute
Memory Chiplets
o) | Sl

N
X
¢
g
%

Persistent

Memory

Future (LNL+, 2023+)

U Better Gaming Experience
(Integrated Graphics bandwidth)

U Better Content creation
(Bandwidth for Multicore workloads)
Better Form Factor
(DRAM replacement)
Better battery life
(DRAM replacement for lower pwr bw)

Integration of a on SoC differentiated Cache (ADM*) across our Client products
would deliver leadership gains in Gaming, Content Creation and Battery life.

*assumes suitable ADM roadmap 8



Technical Fundamentals Drive High Bandwidth Memory Selection

Memory Power:
Changing Memory type required
eventually as bandwidth grows but power
budget remains

Interconnect Power:
Lower capacitance memory interconnect
required as bandwidth grows but power
budget remains

INTEL CONFIDENTIAL

Bandwidth/Capacity:
The area efficient memory depends on
the combination of capacity / bandwidth
needed

100 MEMORY POWER

80
60

40

POWER (WATTS)

A

20

128 512
BANDWIDTH (GB/S)

—GDDR6X —HBM2e —LPDDR —ADM L3

2048

SOC NVl

Core
2.4pJb

DRAM XN

2pdib

yA\B)\Y/
SoC

Higher Power

Board Connect
Board Capacitance
Phy power

Lower Power
» Tightly Coupled
* Power Efficient °
* Ondie connect °

—4—DRAM =—e—Gen2-eDRAM —o—Gen3-eDRAM == 7nm HDC-SRAM
1000
900
800
700
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500
400

Custom HB-DRAM

Area (mm2/GB)

300
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A ,:'
) DeM i
0 ;_‘—_:‘;r/{*‘*“"ﬁa Wdfes
GDDR/HBM

0 LPDDR
10 100 1000

BWI/Capacity (GB/s/GB)

Source: Randy Osborne

Source: Fatih Hamzaoglu, Bob Royer

Source: Fatih Hamzaoglu

With low pJ/b, tight integration, and high bandwidth/capacity
ADM promises a unique opportunity for Intel

20-07-30 Memory CSD_Final.PPTX
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Traditional DRAM solutions cannot address bandwidth/capacity/cost simultaneously

Bandwidth/capacity ratio Capacity
(min-max)
10,000
.
SRAM
& 1,000 | 2
BANDWIDTH GAP GDDRS
— 100 \| GDDR?
or @ tBvs Blue: Intel
DRAM o |
EFElRS HBM2e - Green: industry
0 !/
Optane™ e Gray texts:
i . ' """ ODR6 not in products
NAND 1L ‘ —DDR5 Server yet or Eol’ed
1 10 100

Manufacturing cost / GB

ADM is best for several TB/s bandwidth @ 1s of GBs in capacity
High bandwidth DRAM derivatives (HBM) are best for 10s of GB capacity with 100s of GB/s bandwidth

10
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Usage Needs Drive Two Technology Choices

In-package memory
(SW Visible Mem, 10s of GB)

Tightly-coupled memory
(SW “invisible” Mem, 1s of GB)

SRAM _
S Client Graphics Perf, Graphics Perf
- - Battery life, Form
/T'g“‘.'yd\ Adamantine Mobility perfiprem ..o vecds o NN TS
BANDWIDTH# co.b

(SRAM-like)

GAP

(HBM...)

In package W PRAM Derivatives
(DRAM-like)

Mainstream Client
Rest

cost ADM at 4-8G

é

DRAM TCO reduction
for IA workloads as
L4 to reduce DRAM

Server BW need
DRAM PR pertoptimized (NI N
U = o
SIS P Pt \\\JRES ) S e
Bandwidth « | _For Capacity/Cost
Graphics m GE)a[g)gICsScheQ;S%Sr

Il POR

Under evaluation/exploratory
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What are others doing to address memory challenges?

Tightly-coupled memory

(SRAM-like, 1s of GB)

Competitors and customers are investing in industry- A variety of efforts to further increase memory-compute
standard IPM, with pathfinding efforts in customization intimacy. (No direct substitute to Adamantine)
Examples Examples
U Logic and memory vendors driving HBM standard to next-gen, U Logic vendors working on larger/better SRAM cache
in accelerators and CPU
O AMD working on Foveros-like 3D stacking, likely with TSMC
U Apple A13 LPDDR integrated with logic using TSMC InFo
packaging U Apple TSMC co-innovating on next-gen 3D stacking patents
d %pg%gen‘d-r%i\:& a[]geffmn?ﬁr:ogr OL':%’QE';X investigating HBLL Q TSMC, Samsung, Hynix, GloFo etc. investing in STT-MRAM
(Hig wi W y) y( ) with embedded NVM, potential to expand to tightly-coupled memory
Q L\:]\(l)ldnla and Micron working on unique memory (imited info a Many investing in Compute in Memory pathfinding, limited
v commercialization success (Mythic Al early mover)
U TSMC and IP ecosystem investing in High-Bandwidth Interconnect o
PHY to increase compute and memory intimacy in chiplet designs
a
Note: Limited information on select projects, e.g. Google HBLL, Nvidia-Micron, AMD Foveros-like 3D stacking. Placement directional. 12

Source: Intel, company releases, industry interviews



No silver bullet: Framing the Intel Options

Examples

What you
need to
believe

We can stop
here if....

Improve effectiveness with DRAM

®Opportunistically

pursue system
techniques

Compression
Monument
Creek
CXL.mem

Standard
approach will be
necessary but not
sufficient to
deliver a
competitive
product.

Partner w/
customers to co-
optimize
up-the-stack

Pooling

Customers will
find other partners
if we say no

Customers have
scale to justify
investment

We have means to get paid

Proposals push out power/BW “walls”;

address TCO

We believe these methods can solve
our challenges through our roadmap

horizon

®

Use: Industry

Increasing integration of compute and memory

Drive: Custom

@ Make: Scale

Adamantine
to IPM capacity

INTEL CONFIDENTIAL
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Tightly-coupled memory
(SRAM-like, 1s of GB)

Lead with
Adamantine

Other

Need strong integration/packaging innovation and roadmap

standard

SPR + HBM PUMA
MCDRAM
LPDDR/GDDR

“Must do” as Workloads /
defense to keep | requirements
up with well understood
competition

Must be okay
with minimal
customization

We will drive
enough volume
that memory
vendors will work
with us.

We have learned
from prior
attempts

None to date

Customer and
Intel benefit exist
even with IPM
implementation

Solution can
compete in
commodity
market

Workloads /
requirements
well understood

We believe we’ve balanced competitive risks vs.
additional investments required for tightly coupled

memory

MTL-P Halo

Can only tightly
couple if we
control both CPU
and memory
design

Memory NOT
treated as
commodity >
acts like SRAM

Workloads /
requirements
well understood

Compute in/near
memory under
investigation
STT-MRAM

Can achieve
same or better
than competitive
alternatives

Workloads /

requirements
well understood

13
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Discussion Flow

e Tightly Coupled = Adamantine
* In Package Memory = high bandwidth DRAM variants

e Systems =2 Many

14
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Solving for high bandwidth needs in the 1s of GB memory capacity:
Tightly-coupled ADM is a differentiator

Driving Factors

Technology Trends for 1s of GB H|gh BW memory hd GraphiCS and Al workloads are driVing the need for eXtremer
(2024 estimate) high bandwidths at 1s of GB capacity

e Tightly coupling compute and memory is the only way to meet

e Gen3 ADM SRAM (3
o o) bandwidth without hitting power/TCO walls.

Memory Vendor option STT-MRAM (tsmc)
Density ¢ Tightly coupled solutions require co-design of compute and

/\ memory
co-designg Peak BW/Capacity

Adamantine Advantage

maturity access energy/area e Only known solution in desired timeframe (~2yr adv?)
\/, e Best means to address BW, power, capacity challenges

Cost to Intel/G idle power (<50C)

¢ Intel controls all input to maximize benefit to customer

¢ “invisible” to higher level SW (like SRAM)

Not included:
IPM: Traditional solutions over-index on capacity and are power hungry
In-memory, Near-memory compute: Research should continue 2 to date, point solutions are likely 15
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Staging ADM to achieve long term XPU differentiation

All available info indicates we have ~2yr head start relative to competition — use it!
ADM cost and Platform volume need to commit to scale together (key learning from eDRAM)
®  Technology Scaling and Cost: S/GB — TMG commitment

¢ Product Volume: GB shipped — BU commitment
Phase What We Mean What it Takes Success
Invest up front in tech roadmal Committed investment to roadmap Design wins for MTL-P
Disrupt and . P . . p (100s of $M, 22nm)
. Disrupt in graphics with MTL-P . .
Commit by . Targeted, small volume Early learning on ADM in DC
Invest in targeted Xeon use case > . L . .
2022/2023 ; . . (~10 MU for MTL-P; 1-2 MU for Xeon) applications — we figure out to do it
where we hit the physics wall first . : :
Margin compromise right at the system level
Innovate and Continued TD roadmap Maturing technology to drive
Eaeilie Select targeted expansion at Committed BU / architecture resources scale; developing common
2023/2024y corporate level Deep working set /use case knowledge requirements
Margin compromise Design wins in key areas

Continued TD roadmap must hit cost metrics

Scale by Utilize ADM across the business as  Committed BU / architecture resources Scale enables standard business
2024/2025 core business opportunity Deep working set /use case knowledge model and margins
Must compete against alternatives

16
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Opportunities to scale are many, need resolution on each with aligned strategy

Proposed stage BU Area Motivation Maturity Comments
CCG Perf/Prem Mobility As cache: Disrupt in graphics POR for MTL-P Compete and win against entry
Disrupt discrete graphics
DPG Performance optimized PoC in BHS or EGS? Concept Test value proposition with side attach

Accelerators

Al/Graphics

As cache: RAMBO SRAM
replacement for capacity/cost

Under investigation

PVC-next, Elasti-Pro, Elasti-Sound

CCG Premium mobility As memory: Enable form Concept Target same perf advantage as an
Innovate factor & compute differentiator ADM cache but lower system power

over dGx

DPG TCO optimized As cache: DRAM TCO Under investigation ADM L4 cache reduces DRAM BW
reduction for IA workloads for DMR needs, allows higher core count

DPG Perf optimized Performance and TCO Under investigation Initial assessment shows 6% perf
reduction for DMR boost, equivalent TCO/VM at 50%

margins; many assumptions

CCG Mainstream mobility As memory: Enable form Concept As above but mainstream cannot
factor & compute differentiator tolerate cost premium
over dGx

CCG Prem/Perf mobility; As cache: Cost neutral with Under investigation Need 4-8GB ADM, addresses

Accelerators

DPG

Mainstream

Al/Graphics

NPG

longer battery life and higher
graphics performance

As memory: Performance

Virus scanning; small capacity

Concept

Concept

power/thermal issues

GDDR successor

Need to address ECC, security

17
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Discussion / Decision

e Despite a very critical look ADM - team became convinced ADM will best

strengthen XPU product leadership by establishing a differentiated cache
strategy

e This IS the POR plan to disrupt Graphics with MTL-P

Strategic Decision

Go: Phased Implementation of ADM No Go on ADM

WTEL CONFIDENTIAL
20.07-30 Memaey CS0_ELT w1 PRTE

Staging ADM for long term success; learning from eDRAM i “ i

Commitment: Upfront to end goal

. necessary-to-hit-expected-core
*  Expediency: All available info indicates we have ~2yr head start relative to competition — use it! . .
*  Execution: Logic, ADM, subsystems and package all need to come together in concert b’HS‘I‘H’GSS‘RQ‘I‘&H’d‘FH&FQ‘I‘HS‘GH‘t—G:F
*  What does it look like? Or
Phase What We Mean Whatlt Takes Success t‘h‘e—g‘a‘te
o s
] B
(100= o
=

" ment 1o readmag Design wins for MTL-P

— Decommit client; suffer
competitive risk

Disruptand
Commitby
202212023

sl volume

ar
‘I,: (S Tor MTL-P, 12 MU Tor Xean
I T

Continued TO roedmap

Establish by Select tergetad expension at Commited BU / archiecturs rasources scal; cevaloping common
202312024 corporate kval Deap warking sed /usa casa knowedps rEqUITamants.
Margin compromiss Design wins in key areas

Soae enshks standard business
madal and margns

Continued T raadr
Scale by Uilza ADM acrass tha business @s Committad BU J arch
2024/2025 com businass oppartunity Deap warking sed /i

Must compele agaire

18



INTEL CONFIDENTIAL
20-07-30 Memory CSD_ELT_v10.PPTX

Discussion Flow

e Tightly Coupled > Adamantine

INTEL COKFIDENTIAL
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e
mprove effectivenass with DRAM
o (O s (),
Parsue system “‘:mm::m' u‘:hm' Drwe; Custom Adamantine .I'“n" s D
. [Fermtyn e b WA ity
(] | n Pa C ka ge IVI e I I I O ry h Ig h Need strong integration/packaging innofation and roadmap
Examplas Comprassicn Pealing SPR 4+ HEM PR Mora to date TL-P Hale Compuie Indnear
Manumant MCORAM EEMory under
H H Crogk LPDOI bR Investigation
andwiat variants G i i
What you Slandand Cursterners will Musi do” &= Worhicads / Cursforner ard an crly lightly Can achieve
need i approach wil be | ind olher pariners | delense 1o kesp | requinaments bl benelil exist e il we e o bellér
—< believe necessary bul mol | we sy no up with woll understood  even with IPM prirol both CPU | thean competilie
sullicient o e compelilion - mplermentation w reErnory Alerrives
oot scak o iy e Sokdion can e
[ ] S e m S a n curmpelitie e Must beckay | enough vokme | U ST emmory NOT Waorkfosds /
product wilh mirimresl thl mernory y requirements
s Liamiz i i work comrrnodity ealed as owd]
cusiomization vendors wil work | oL = understocd
V¥ hanm mmeans in get paid with us. g 1 [ke SRAM
Proposals piish cif powerBW “wals® We have keaned | requirements Yorkioads /
address TCO from pricr wnll pnderstood Pquirsmants
aternpls rell undersiood
Wa can stop | Ve believe fhese mefhods cansolve | Ve belkevs wefve balanced competilive nisks va
here il our chalangas thiglgh o rosdmap addmional Frmsiments recuansd Tor bghthy couplad
harizon mernary
—
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Intel Options to address 10s of GB needs

Pros

Investment
required to get to
a memory to use

Intel key
contributions

Off-the-shelf (i.e. HBM)

Minimal investment

Might not solve the problem
We need to adapt to adopt
We start from behind
Absorb memory “price”

Industry Influencing

INTEL CONFIDENTIAL
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Custom

Clear customer need
Workload intelligence
System optimization
Can provide differentiation
Opp for new business models

Custom solution may limit scale
Absorb memory “price”
Multi-party alignment req’d

Compute/memory Optimization
Industry Influencing
Packaging Innovation

Scale Adamantine to IPM
capacity

Reduces reliance on DRAM
Drives value to Intel
System optimization

Can provide differentiation

Might not solve the problem
ADM benefits degraded as IPM
Single/sole source to customer

ADM process
Compute/Memory Optimization
Packaging innovation

20



IPM key messages

® Guiding beliefs (a.k.a. lessons learned)

We have to focus on solving the customer problem first > need deep
understanding of workloads, their use of memory and their future trajectory.

Any IPM implementation requires optimization of the software stack.

New innovations must be judged against realistic internal and memory ecosystem
business models and affordability assumptions.

10s of GB capacities need to start from a DRAM process; we have had decades of
success guiding the industry and can continue to push capabilities

Al workloads drive high bandwidth memory needs

® Plan

— Continue to drive next gen memory with industry, deepening collaboration to even

more strongly influence new-to-Intel memories (i.e. HBM, GDDR)

Determine opportunity to create a strategic partnership with a definitional
customer to develop a differentiated solution.

® Alternative

Adapt to adopt external IPM offerings as they become available

INTEL CONFIDENTIAL
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In-package memory technologies
attempted & products landing zone

N =-~20
HBMZ2e (multiple products)
HBM3 (multiple products)
HBM2/2e/3 4/8H (KBL)
eDRAM (high-end iGfx)
MCDRAM (KNL)

LL HBM (ICL 7

STTM (ICL)
HBM 2H (ICL)
WIO2 (Broxton)

HBLL (ICL

NGHBLL (ATS) B
7
(

)
)

LC HBM (ICL)
FWIO-2 (multiple products)

FWIO (multiple products)
FastDRAM (Hagensville)

WIO1 (Tangiers)(Nokia)
)

Work in progress

Commercialized
(incl. end of lifed)

Canceled at late
development/validation/

contract stage
(incorrect assumption,
underestimating what it takes)

Terminated in
pathfinding

21
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Systems innovations remain crucial to mitigate DRAM’s limitations

Memory Tech Bounds the Experience Systems Innovations Optimize Memory Use
SRAM
Innovation Intercept BW | Cap. | Pwr
ightly Memory Side Cache — GNR or DMR DC X
coupled Monument Creek GNR DC X
(SRAM-like) Cache compression/DeDup DC X X
In package Increase IP Memory Efficiency 2022, MTL Client X X
(DRAM-like) Memory Compression Now-2023 All X X X
Additional Channels Ongoing All X X
DRAM Page level Memory compression DC X
Optane™ Memory Mode/App Direct now DC X
CXL capacity expansion (2LM) GNR for CXL All X
Optane™ Flat2LM GNR (2023) DC X
Memory pooling GNR (2023) DC X
NAND
This CSD: Per BU:
A new memory/level is necessary for Systems Innovations for one-time
multigenerational bandwidth improvements Memory bandwidth advantages

Recommendation: BU’s keep portfolio of programs to mitigate customer pain points, use Memory Initiative,
solution should meet standard business model expectations (margin, etc.)
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Plan: Proceed with creation of an Intel Memory Initiative

Expected Impact:

* Robust technology portfolio

» Anticipate/shape industry transitions
* Reduce late stage roadmap changes
* Reduce roadmap TTM

* Improve solution stacks/SW @ launch

Next Steps:
* Identify Initiative lead & ELT sponsor

» Appoint ADM roadmap integration lead

* Initiative lead and PM to align Initiative,
DTO, MIO, and technical communities

» Work with BUs to create tech roadmap
<> product roadmap interfaces

Intel Memory Initiative

Design Technology
Office

Disciplined
Innovation

Formal Technology
Readiness

Diligent Business
Intercepts

MIO

Product Group POP

(Industry)

23
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Expected Outcome / Next Steps

® Align: We *must* do something to address the fundamental physics limitations of high
bandwidth data movement in order to scale compute.
— We are NOT suggesting Intel get into the DRAM business

- Agreed

® Discuss/Decide: Strengthen XPU product leadership by establishing a differentiated cache
strategy
— Invest and deliver Adamantine technology roadmap for a differentiating 1s of Gigabytes cache
— Commit to employing that solution for Al/Graphics/Xeon products

- Agreement to move forward with product-level assessment of ADM solution(s)

® Act: As a result of this CSD we will also
— Work with the DRAM industry and key customers to ensure Intel is competitive for 10s of Gigabyte high
bandwidth working sets
— Initiate a an *ELT empowered* Memory Initiative to ensure cross BU alignment in memory requirements
and systems innovations

-2 Agreed
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