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The NVM Market Segment

2009 Flash Market Segment Forecast: $27.1B

- Cellular, $6.56

Embedded, $4.95

el

USB, $2.43 Source: iSuppli 6/2007

MP3, $4.55 SSD/Cache, $2.64

Cards, $5.51

NOR NAND

e Continued strength in « Computing is major
cellular & embedded growth opportunity




The Potential New Flash
k= | Landscape

May 22nd 2007: Francisco Partners, Intel and ST announce the formation
of the new global company focused on memory solutions

2006 revenue base of ~$3.6B — World's Largest Pure Play NVM
Solutions Supplier

2006 Flash Market Segment Share Rankings
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Source: IDC, April 2007, “Worldwide Flash Memory 2006 Vendor Shares”, minus Intel NAND
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The Right Solution for the Right

Data Storage Spectrum
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Selection Criteria is Straightforward




Potential Issues in the Memory
Spectrum
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“Growing” Problem with RAM In
Mobile Handsets

RAM technology trending
behind flash

« Cost, density, litho not
keeping pace

Mobile RAM usage
demands increasing

Apps & data add user value

Power & cost of Mobile
RAM aren’t keeping pace

Solution Is Required

Example Memory Content™

RAM ® NAND NOR
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Type

CDMAZ2K

UMTS

GSM EDGE

Standby

270 hrs

264 hrs

348 hrs

Battery

870mA

1200mA

860mA

Screen

432x240

320x240

240x320

Colors

256K

65K

16.7M

MP3

Yes

Yes

Yes

Camera

3mpxl|

1.3mpl

2mpxI|

Data

1X EVDO

HSDPA

EDGE

*Source: Portelligent, 2007 Teardowns




* Handset I\/Iemory Architectures

Shadowed Demand Paged New: Blended

5 Flash 10 Flash 5 Flash 6 Flash
Utilization: 10 RAM 0RAM 2 RAM 0 RAM
15 Total 10 Total 7 Total 6 Total

Code
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80/20 Rule

(intel XIP & Blended Offer Best RAM Savings




¢ Blended Example: Memory
ki Footprint Reduction Using AXFS

Linux Based System

Example: Highly used
system library, libsoo.so is
2MB

Compressed Paged
(squashfs):
« 1 MB of flash + 2 MB of

RAM =3 MB
Improved With Advanced I
XIP File System (AXFS):

« 2 MB of flash + 0 MB of AXES
RAM =2 MB

With AXFS  Without

i Flash RAM

33% RAM Reduction Achieved*

* 33% RAM reduction in prototype using modified production handset




* Reducing the Power & BOM Impacts of RAM
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RAM contents

- Today:

M18 / AXFS

I D
Next:

moderate  moderate  moderate  moderate LPDDR / AXFS+

/high /high : e
+ Pipelining

+ Higher Read BW

Future:

PCM / Next Gen SW

+ Lower Initial Latency

+ Higher Write BW
unknown  unknown  unknown unknown unknown + Zero Erase Latency
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* Memory Hierarchy Evolving In
ke Computing Platforms

Traditional Hierarchy New Hierarchy

CPU registers

CPU registers Key Issues CPU cache

Cost vs. NAND
Power
I
Hard Disk g\ Latency Plateau
= Cost per IOPS
O

Network
Storage = Hard Disk

CPU cache

Memory Hierarchy

Network
Storage

New NVM Solutions
Address Key Issues




Typical Disk Transfers
Dominated by Latency

Transfer time accounts for
insignificant fraction of
actual disk service times

Total Value SSD (USB) | mLatency

B Media

Latency — 690US B Interface
7.8X improvement  [RESSGSIG
(vs. 5.4ms for HDD)

*IOPS performance breakdown
for HDD running sample workload 16KB Transfers
(75MB/s, 3Gbps) Interface

Transfer (55us)

. Seek and Rotational Latency are What

{il'ltél Matters for Typical Workloads




Intel® Turbo Memory — Performance
and Battery Life Benefits

Intel® Turbo Memory supports read and write caching through
Microsoft ReadyBoost* and ReadyDrive* technologies

Read NVM Read

(if miss)

‘_—-_

”
Write
(during idle)

Intel® Turbo Memory reduces disk access
events, saving power and improving system
performance up to 20%b
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« PCM combines best attributes of
RAM, NOR & NAND Bit Alterabity
— No Erase — Bit Alterable
— Fast Writes Execution
— Execution in Place
— Nonvolatile Fast

» Excellent scaling path to the future

Attributes PCM

Non-Volatile Yes

Bit-Alterable Yes No

Power ~Flash ~Flash

Write/Erase Medium => Fas- i Medium
Read Speed Fast Slow

Error Rate* Best
Endurance FIash<PCM<DRA- Unlimited

] l-l ,
{ l n te *Including soft errors and read disturb

Source: Intel, Micron Datasheets
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R&D with ST in PCM
since 2003
 Intel working with e
Ovonyx Since '00 /‘
= 90 nm testresults || | .
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 Yield & reliabifity™ = = =

learning ongoing on 128
Mb arrays 4

= Demo: s

. NOR and/90 nt PCM |

« Graphic display tracks
status of chip re-write
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A New Memory Enables New Applications



Flash: Constantly Evolving

Technology capability may force
changes in future memory usage

NOR flash offers a solution to the
RAM iIssue In wireless

NAND flash altering the storage
and memory landscape In
computing

PCM offers new usages
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Sh\low Risk Factors
suMMIT

This presentation contains forward-looking statements that involve a number of risks and uncertainties. These statements
do not reflect the potential impact of any mergers, acquisitions, divestitures, investments or other similar transactions
that may be completed in the future. The information presented is accurate only as of today’s date and will not be
updated. In addition to any factors discussed in the presentation, the important factors that could cause actual results
to differ materially include the following: Intel operates in intensely competitive industries that are characterized by a
high percentage of costs that are fixed or difficult to reduce in the short term, significant pricing pressures, and product
demand that is highly variable and difficult to forecast. Additionally, Intel is in the process of transitioning to its next
generation of products on 45 nm process technology, and there could be execution issues associated with these
changes, including product defects and errata along with lower than anticipated manufacturing yields. Revenue and
the Eross margin percentage are affected by the timing of new Intel product introductions and the demand for and
market acceptance of Intel's products; actions taken by Intel's competitors, including product offerings and
introductions, marketinfgolorograms and pricing pressures and Intel's response to such actions; Intel’s ability to respond
quickly to technological developments and to incorporate new features into its products; and the availability of sufficient
components from suppliers to meet demand. Factors that could cause demand to be different from Intel's expectations
include customer acceptance of Intel's and competitors’ products; changes in customer order patterns, including order
cancellations; changes in the level of inventory at customers; and changes in business and economic conditions. The
gross margin percentage could vary significantly from expectations based on changes in revenue levels; product mix
and pricing; capacity utilization; variations in inventory valuation, including variations related to the timing of qualifying
products for sale; excess or obsolete inventory; manufacturing yields; chan%es in unit costs; impairments of long-lived
assets, including manufacturing, assembly/test and intangible assets; and the timing and execution of the
manufacturing ramp and associated costs, including start-up costs. Expenses, particularIY certain marketing and
compensation expenses, vary depending on the level of demand for Intel's products, the level of revenue and profits,
and impairments of long-lived assets. Intel is in the midst of a structure and efficiency program that is resultin%in
several actions that could have an impact on expected expense levels and gross margin. Intel’s results could be
affected by the amount, type, and valuation of share-based awards granted as well as the amount of awards cancelled
due to employee turnover and the timing of award exercises by employees. Intel's results could be impacted by
unexpected economic, social, political and physical/infrastructure conditions in the countries in which Intel, its
customers or its suppliers operate, including military conflict and other security risks, natural disasters, infrastructure
disruptions, health concerns and fluctuations in currency exchange rates. Intel's results could be affected by adverse
effects associated with product defects and errata (deviations from published specifications), and by litigation or
regulatory matters involving intellectual property, stockholder, consumer, antitrust and other issues, such as the
litigation and regulatory matters described in Intel's SEC reports. A detailed discussion of these and other factors that
could affect Intel's results is included in Intel’'s SEC filings, including the report on Form 10-Q for the quarter ended

/—333 30, 2007.
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