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e« DDR3 Health & Industry Enabling Status

- DDRS3 Value for DT/WKST/MB/SVR

e« Memory education from leading supplier in
Industry — Samsung

The PDF for this Session presentation is available from our
Technical Session Catalog at the end of the day at:
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Memory Technology Roadmap
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Intel offers right memory for the right products
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DDR3 Across Many Major Segments

Product Name Memory
HEDT Intel® Core™ i7 DDR3 up to 1600 +
Extreme Processor XMP
Desktop -
MS Intel Core i7 DDR3 up to 1333 +
and Core i5 Processor XMP
XE Intel Core i7 DDR3 up to 1600 +
Mobile Processor XMP
T&L Intel Core i5 Processor DDR3 up to 1333
Intel® Itanium® Processor
MC/EX | 9100/Intel® Xeon® Processor DIDIRG) B0l
1.5V & 1.35V
7500
Server
EP Intel Xeon Processor 5600 DRI LI o) LR
1.5V & 1.35V
WK/UP Intel Xeon Processor 3400 DDR3 up to 1333
Netbook Intel® Atom™ Processor N450 DDR2/3 up to 800
Tablet Intel Atom Z760 DDR2 800
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DRAM Technology Forecast
Bit Basis

% of Gb Shipped

 Mobile DRAM is gaining bit share
e 12%in 2010 growing to 25% in 2015

e DDR3 shipments surpassed DDR2 in Q1 2010

e DDR3 now accounts for ~70% of bit shipments

« DDR4 will launch in 2012, crossover with DDR3 in mid 2015
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Intel® Memory Validation

« DRAM Component Validation

— AC/DC testing using Automated Tester at extreme test condition according to
specifications

— RLC testing using Vector Network Analyzer extracting package parasitic data

 Thermal, Temp Sensor, and Heat Spreader Validation

 DIMM System Validation
— Functional stress testing at extreme test corners according to specifications
— System power management testing — power/reset cycle test, S3, C-state test
— Platform margin testing

e Thousands of platforms tested for reliable operation by launch

Register

(

Comprehensive Validation to Specifications, use
Intel® products with reliable memory |DF20TI
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Memory Ecosystem for DDR3
-=> Leading suppliers shipping in volume...

e DRAM — Samsung¥™, Hynix>*, Micron*, Elpida®*, and Nanya*
« DIMM — Kingston™*, A-data*, Apacer™, Crucial*, etc
e Register/Buffer — Inphi*, IDT*, Montage™, and Ti*

e Temp Sensor — NXP*, ST Micro¥*, Microchip*, Atmel¥*,
IDT*, and On-Semi*

DDR3 Ecosystem Very Healthy

IDF2011
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Validated DDR3 Memory for Intel® Core™ i7 Processor
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Validated DDR3 Memory for Intel® Core™ i7 Processor
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DDR3 1600 Non-ECC SODIMM Validation Results 1DIMM/ch

Listed below are the results from a small sample of DDR3 1600 Non-ECC SoDIMM modules tested on reference platforms based
on Intel* 6 series express chipsets using Intel®* Core™ 17 processors (codename Sandy Bridge), in a 1DIMM/channel
configuration. We are providing this information as a guide to module performance with Intel® reference platforms. This testing
is not intended to replace the normal OEM component qualification process. For results on specific Intel® motherboards or OEM
production motherboards, please refer to the OEM's list of qualified memory suppliers.

T DIMM DIMM DRAM DRAM DRAM Date
Validation reselts Vendor Size DIMM Part# R/C Vendor DRAM Part# Config Code
* DOR3/DDRIL DRAM components | A-Data  1GB  SU351600B1G11-B B  Hynix  HSTQIGS83DFR-PBC  1Gbx8 1030
e — A-Data  2GB  SU3S1600B2G11-B  F  Hynix  HSTQIGS83DFR-PBC  1Gbx8 1030
- DOR Mon-ECC UDIMM A-Data 4GB  SU351600C4G11-B  F Hynix — HSTQ2G83BFR-PBC  2Gbx8 1046
A ; Elpida 1GB  EBJ10UES8BFUO-GN-F B Elpida ~ EDJ1108BFBG-GN-F  1Gbx8 1039
Retated ks ] Elpida 2GB  EBJ21UESBBFUO-GN-F  F  Elpida  EDJ1108BFBG-GN-F  1Gbx8 1039
’ ‘ch-¢ . Hynix 1GB HMT112S6TFR8C-PB B Hynix H5TQ1GB3TFR-PBC 1Gbx8 1028
N Hynix 2GB  HMT125S6TFRBC-PB  F Hynix H5TQ1G83TFR-PBC 1Gbx8 1028
4 Done, b with emorsonpagt ] ) Hynix 1GB HMT31256BFROC-PB C Hynix H3TQ2G63BFR-PBC 2Gbx16 1048
' ] .H\rnix .2GEL HMT32556BFRGC-PB A Hynix H5TQ2G63BFR-PBC 2Gbx16 1048
Hynix 2GB  HMT325S6BFRSC-PB B Hynix  HSTQ2GS83BFR-PBC  2Gbx8 1048
Hynix 4GB HMT35156BFR3C-PB F Hynix H3TQZGE83BFR-PBC 2Gbx8 1048

2 DDR3 SoDIMM Validation Result For Sandy Bridge
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The objective of the In| - .
DDR3 1600 Non-ECC SODIMM Validation Results 1DIMM/ch
SDRAM compliance to I
specifications for and

rfi f - - .
memory modules in Intel raference systems. Thy Listed below are the results from a small sample of DDR3 1600 Non-ECC SoDIMM modules tested on reference platforms based
validation procedures provide a guideline for md _ . . . . . .
compatibility with Intel chipsets. on Intel® 6 series express chipsets using Intel® Core™ i7 processors (codename Sandy Bridge), in a 1DIMM/channel
This validation, performed by approved test lab§ . R - - sl o 0 A - . ) - - . N
amplas of ComBonants snd momutee is mrendd configuration. We are providing this information as a guide to module performance with Intel® reference platforms. This testing
d trate lier d d fact . . o . o
capablity, o Pper desian and mandiacunng is not intended to replace the normal OEM component qualification process. For results on specific Intel® motherboards or OEM
The validation process uses standardized proce production motherboards, please refer to the OEM's list of qualified memory suppliers.

methodologies documented in the Intel validatid
procedure for DDR, DDR2, and DDR3. This docur
procedure is not intended to replace the normall
qualification process.

o e DIMM DIMM DRAM DRAM DRAM Date

Validation results Vendor Size DIMM Part# R/C Vendor DRAM Part# Config Code

- DDR3/DDR3L DRAM components 1 A-Data 1GB  SU3S1600B1G11-B B Hynix H5TQ1G83DFR-PBC  1Gbx8 1030

EE:: :c"é't";m” . A-Data 2GB  SU3S1600B2G11-B F Hynix H5TQ1G83DFR-PBC  1Gbx8 1030

© DDRS Non ECC UDIMM 1 A-Data 4GB SU3S1600C4G11-B F Hynix H5TQ2G83BFR-PBC  2Gbx8 1046

DoR SoDM | Elpida 1GB  EBJ10UESBFUO-GN-F B Elpida EDJ1108BFBG-GN-E = -

| ualdation procedures 1 Elpida 2GB  EBJ21UESBFUO-GN-F F Elpida  EDJ1108BEB

* DOR archive 1 Hynix 1GB  HMT112S6TFRSC-PB B Hynix H5TQ New DDR3 modules

EI:!:M Hynix 2GB  HMT125S6TFR8C-PB  F Hynix H5T) added regularly.

] Done, but with erors an page. Hynix 1GB  HMT312S6BFREC-PB  C Hynix H5 Please check URL

Hyn!x 2GB  HMT325S6BFR6C-PB A Hyn!x H5 for the most up to
Hynix 2GB  HMT325S6BFR8C-PB B Hynix H5TO .
Hynix 4GB HMT351S6BFRS8C-PB  F Hynix H5TQ2GD date list
2 DDR3 SoDIMM Validation Result For Sandy Bridge

Use Intel Validated Memory For Efficient Platform Development
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Differentiated Desktops
Focused Strategy iIs Driving Growth

B " Undifferentiated, high volume, low ASP

IDF2011
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UltraBook™

Redefining the PC Experience

Ultra Thin

-

Experience

Aesthetics w/Sleek
Industrial Design

Memory

Soldered
Down Memory

Ultra Mobile

-

Minimum 12 hr
Battery Life

Low Power
Self Refresh Memory

Ultra Mainstream

-

Mainstream SPP
<$999

Balance Memory
Cost & Capacity

UltraBook™ Redefining PC Memory
IDF20T11
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DDR3 Support in Intel® Server Products

e DDR3 continues to be the technology of choice for
Intel’s server platforms launching in 2011

2011 and beyond

Intel® Itanium® processor 9000 series
| RDIMM )
4 N\
Intel® Xeon® processor 7500/ 6500 series Intel Xeon E7-8800/4800/2800 product families
RDIMM RDIMM, 1.35V RDIMM
J
‘( \
Intel Xeon processor 5600 series Intel Xeon processor E5 series
RDIMM, UDIMM with ECC, 1.35V RDIMM RDIMM, UDIMM with ECC, 1.35V, LR-DIMM
" J
4 )
Intel Xeon processor 3400 series Intel Xeon processor E3-1200 product family
RDIMM, UDIMM with ECC UDIMM with ECC
(& J

e Intel’'s Expandable and Mission Critical server products support

large memory configurations with the Intel Xeon processor 7510
Scalable Memory Buffer

Intel® server products offer flexibility of memory type to

address the range of end user priorities

IDF2011
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Intel® Extreme Memory
(Intel® XMP) Profile

19

Intel® XMP - expansion of the
standard DDR3 memory specification.
Enables speeds, latencies outside of
JEDEC Specification

— Contains profiles of pre-tested memory
timings in SPD for easy OC

— DIMM supporting 2010 Intel® Core™ i7,
i5 and 2"d Generation Intel Core i7, i5, i3

— Enables robust, overclocking solution
designed to take advantage of the
unlocked capability of Intel® CPUs

Intel® XMP compliant DIMMs available

— Corsair*, OCZ*, Kingston*, Patriot™,
Crucial*, Geil* & others

. CPU-Z

Memory Slot Selection

Sor

Module Size
Max Bandwidth

Manufacturer
Part Number

DDR3
2043 MBytes
PC3-10700H (657 MHz)
Corsair
CMGBGXIN3AZ000CE

cPU ] Caches ] Mainboard ] Memory  SFD ]Graphics] About ]

SPD Ext.

XMP

Timingzs Table
JEDEC #1 JEDEC #2 | JEDEC #3 KMP-2000
Freguency | 444 MHz 582 MHz 666 MHz 1000 MHz
CAS# Latency 6.0 2.0 9.0 3.0
RASH to CASH 6 B 5 8
RAS# Precharge 6 8 5 8
tRAS 16 22 24 24
tRC 23 30 34 51
Command Rate 2T
l Voltage 15V 1.8V 1.5V 1.650 WV
Version 1.53.1 Validate | oK |

http://www.intel.com/consumer/game/extreme-memory.htm

IDF2011
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Intel® Extreme Memory Profile (Intel® XMP)
How It Works
1. Intel® XMP Enabled BIOS 2. System

reads module SPD at boots with
power-on. JEDEC and highest
XMP Profiles are stored supported
on UDIMM or SODIMM éE?ECd
SPD efine
parameters
CPU I Caches I Mainboardl Memory SFD |Gr|:ihics I Abnutl
—Memory Slot Selection
Module Size | 2048 MBytes eeimn || 3. Predefined | Uncore Multiplier
d d
Max Bandwidth | PC3-10700H (667 WHZ)  Fedfstere | and teste " tiplier
Manufacturer I Corsair Bpffered ’7 Intel XMP
Part Number | CMGBGX3M3AZ000CE PO Ext. | XMP rofiles can
etial Mumker | ear li p
S v be selected
JEDEC#! JEDEC#2 | JEDEC #3 [ XMP-2000
Frequency | 444 MHz | 592 MHz || 666 MHz || 1000 MHz by the end :
CAS#latency | 60 | 80 | 90 8.0 user th rOUgh
Rastocass | 6 [ & [ s 8 BIOS setup )
RAS# Precharge | 6 | ] [ ] & 511
was [ 16 | 22 || 2 i (38)
Command F.‘t:cz I = I = I 4' Reset e . tag <1.66>
| = Tesov SyStIem to QPI / Uncore Uoltage Override <1.550>
apply Command Rate @

CPU-Z \ersion 1.53.1 Validate |

Intel® XMP exceeds JEDEC timings and system voltages: It is overclocking

IDF2011
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Summary
e« DDRS3 provides improved power consumption
and performance over previous generations

e Intel continues to promote mobile, desktop,
workstation, server adoption of DDR3

e All major suppliers have DDR3 as their volume
focused product

e UltraBook™ Redefining PC Memory

e Intel® Extreme Memory Profile defines new
levels of memory performance

DDR3 Is Mainstream Now |D|:20‘|'|
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Samsung DRAM Solution

2011. 09. 14

Memory Product Planning & Application Engineering
Samsung Electronics Co., Ltd.

SansUnLg

TURN ON TOMORROW

2011.09.14 / Harry Yoon / DRAM Product Planning



Contents

SAMSUNG SECRET

o Server Trend & Memory Solution

oA sUNLg

TURN ON TOMORROW

2011.09.14 / Harry Yoon / DRAM Product Planning



Server Segmentation & Memory Requirement

Server Sales Portion
(%)
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2011.09.14 / Harry Yoon

Requirement

TCO
CPU
Memory
RAS
TCO
CPU
Memory
RAS
TCO
CPU
Memory
RAS
TCO
CPU
Memory

RAS

/ ' /i
i/

: ./J * High Density

'llll‘ * High Speed

* Low Latency

WWid - roiwm
'llll‘ * Custom DIMM

., *High Speed
_| * High Capacity
| *4Gb DRAM

« Standard DIMM
VIIII
'llll‘ * Green Memory

- 1.25V/1.35V
o - Advance Process
i/ j - Standard DIMM

VIIII‘ « Small F/F DIMM

" - MiniDIMM
/! - Ecc soDiMm
///////| *4Gb DRAM

™ e Standardization
") J ] ]| «Green Memory

L
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High Density Solution

® With advanced technology, Samsung offers optimal solution for Server
e 35nm technology now, 20nm class product available soon

Density . Availability
RDIMM, ECC

2GB UDIMM 2Gb 1Rx8 Now

e RDIMM, ECC 2Gb 1Rx4, 2Rx8 Now
UDIMM 4Gb 1Rx8 Now

s RDIMM, ECC 2Gb 2Rx4, 4Rx8 Now
UDIMM 4Gb 1Rx4, 2Rx8 Now

e RDIMM, 2Gb 4Rx4 Now
LRDIMM 4Gb 2Rx4, 4Rx8 Now
RDIMM,

32GB LRDIMM 4Gb 4Rx4 Now

64GB/128GB Under consideration

Samsung is investigating over 32GB solutions for Ultra High Density Application

2011.09.14 / Harry Yoon / DRAM oduct Planning



Low Power Green DDR3 Solution

® Advanced process technology is driving significant power reduction

Memory Power Consumption Cut by ~30%b6 at Each Process Node

1 ~65% Savings

lus

(Expectation)

0.5

50nm class 40nm class 30nm class 20nm class
DDR3 DDR3 DDR3 DDR3
1.5V 1.5V 1.35V 1.35V
= Considered with an 8 hours active and 16 hours idle status in server Source: Samsung Lab.

2011.09.14 / Harry Yoon / DRAM Product Planning @



More Green & Smooth Transition — DDR4

W Efficient power/performance

® No significant die size impact with higher speed & less power over DDR3
 DDR4 POD deceases IO Power & supports higher speed

® Support 1.2V VDD/VDDQ same as LPDDRXx

| Special Functionality

DDR4 CAL (CMD/ADDR Latency)
A
s ) Low Power for MPSM
5 Server/Mobile (Max Power Saving Mode)
§ ) Application 1.2V
£ POD
]
H LPDDRX |\ DDR3L ) Better Reliability for CRC
S Server/On Board - tivity Check
Small Power solution S s

2011.09.14 / Harry Yoon / DRAM Product Planning @




Emerging Application — Micro-Server

® Micro-server is a newly emerging server segment aiming the efficiency
of performance/power

® Small form factor module for space minimization
* Requires power efficient solution (4Gb base 4GB)
e Samsung is supporting 3 types solutions for small form factor requirement

67.6mm

ECC SoDIMM, 2GB/4GB/8GB

82mm

TTT I

MiniDIMM, 2GB/4GB
133.35mm

VLP ECC UDIMM, 2GB/4GB/8GB

Target

Stretch Goal

[Micro-server Applications] [Small F/F Solutions of Samsung]

2011.09.14 / Harry Yoon / DRAM yduct Planning @
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Gear Shift to Ultrathin Notebook

® UX(User Experience) is driving new paradigm & Intel Ultrabook™
accelerates this movement

Mobility Thin & Light
Always

Connected 1N Accessibility
Instant ON

Always On Longer Battery Life

/ Conventional Notebook (’11)\ / Ultra Thin Notebook (‘13) N

=
|I» Solder Down
DRAM
| -
- gty HOD® Ton haey e S
i Low Power, Small, Thin & Light,
K Cheap & Commodity / \_ Customized /



http://icones.pro/en/go.php?http://icdn.pro/images/en/c/p/cpu-icone-6277-128.png�
http://icones.pro/en/go.php?http://icdn.pro/images/en/c/p/cpu-icone-6277-128.png�

Memory Devices for Ultrathin Notebook

® Memory properties required by new transition

Always-on
Always-connected
Instant-on

Mobile DRAM
Flash Storage

Solder-down

atzhy

,‘—
Stick SSD

40-5omm Lsoh |
T ———
_Battery._|
| |
HDD B SSD

2011.09.14 / Harry Yoon

(1 or 2 chip n board
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Memory Solution for Ultrabook™

® |nvestigating various memory configurations

* 4Gb would be a best-fit in '12~'13 timeframe in capacity, power consumption,
smaller board area, price, etc.

4Gb DDP based

4Gb x32
2GB I 8Gb x64 Comp. 2ea

Mobile K] 4Gb QDP based I] 8Gb DDP based
DRAM 4GB X | 16Gb x64 Comp. 2¢ : I 16Gb x64 Comp. 2ea
T _J 128bit System
2ch x64
| igngspzbgsed 8Gb QDP based
8GB | x32 Comp. 32Gb x64 Comp.
_J 4ea 2ea
64 64
2GB 2Gb Comp 4Gb Comp. )I
8ea
| 11 |
Rpp Comp = 4Gb Comp. CSO CS1 CS2 CS3
8ea 8ea
4GB
EDP DRAM
4Gb Comp
Toen " =xm) {mem JJ
8GB

N
(@}
o

/ DRAM Product Planning
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Paradigm Change from PC to Mobile Device

} PC Era Mobile Era |

Desktop = Notebook Smartphone/Tablet-> Mobile Computing
Performance Watt/Bandwidth
* Personal, Passive . On/Off plug-in « Shared, Interactive
* Always Plugged-In « Instant on
M unit
1800
I Desktop Notebook mmmm Smartphone Tablet —e—PCtotal —e—Mobile total /
1600
1400 Q4’10 : Inflection Point /
PC total < Mobile total /
1200
1000 1 Desktdp < Tablet
800
PC total < Smartphone
600 Desktop < Notebook < Smartphone
400
200
0 -

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
* Source : Global Unit shipment by IDC, Morgan Stanley Research_Feb’11, 2014/2015 forecast based on 2005~2013 CAGR

2011.09.14 / Harry Yoon / DRAM Product Planning



LPDDR3, Next Mobile DRAM Interface

® [ PDDR3 (Low Power DDR3), next DRAM I/F for mobile application
e Successor of LPDDR2 : Low VDD(1.2V), Low IDD6
» Spec under definition in JEDEC

A
[GB/s]
* Next gen.
25.0 |
|
LPDDR3*1 (12.8GB/s)
De—— |
100 L LPDDR2*1 (8.5GB/s)
b
r // d M MM M
D) | .
/! . . . . ‘ ‘ ‘
09 10 11 12 13 14 15

Notel: 2-Channel(x64) bus

® [ PDDR3 JEDEC draft spec will be available in Dec. ‘11

. Q/ >

Draft Spec publish

Align with your i tion 2011.09.14 / Harry Yoon / DRAM Product Planning w

JEDEC Spec under discussion




Memory Solution for Tablet/Smartphone

® Smartphone : 512MB/1GB/2GB LPDDR2, Tablet : 2GB/4GB LPDDR3

« LPDDR3 from 12 (4Gb, '12 - 8Gb, '13)

« Supporting both POP (2chx32) and discrete (1chx32 or 2chx32)

« PKG height <1.0mm (up to 4-stacks)

512MB
Smartphone E
1GB
2GB Sn}?r’atgl'::“e “- 1665 x64 Comp. 1ea
4GB Tablet

"\“ 4Gb QDP based
X | | 16Gb x32 Comp. 2ea

2Gb DDP based
4Gb x64 Comp. lea

64bit System
2ch x32

4Gb DDP based
8Gb x64 Comp. lea

I sGb DDP based >|32 32
16Gb x64 Comp. lea
| | | |

CSO CS1 CS2 CS3

1] 8Gb QDP based

| 32Gb x64 Comp. lea

L
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Samsung DRAM Long Term Forecast

® Samsung builds up the product lineup for all segments
e Low power memory LPDDR2/3 for mobile device
» Standard DDR3/4 for computing device

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Interface
) VDD/VDDQ l LPDDR2 1.2V/1.2V LPDDR3 1.2V/1.2V LPDDRx
Mobile
(LP)
Bandwidth [ 6.4GB/s (800Mbps) 8.5GB/s(1066Mbps) 12.8GB/s (1600Mbps) 25.6GB/s+ (?)
Interface DDR3 (1.5V/1.5V, 1.35V/1.35V, 1.25V/1.25V) DDR4 (1.2V/1.2V)
vDD/VDDQ
EDP
(DDR3)
Bandwidth 10.6GB/s(1333Mbps) 14.9GB/s (1866Mbps) 17.1GB/s (2133Mbps) 25.6GB/s (3200Mbps)
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Additional Sources of
Information on This Topic:

e Other Sessions — LRDIMM end to end Q&A right after
this session in this room

e« Demos in the showcase — Samsung, Hynix, and Inphi
showing DDR3 and LRDIMMs
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Legal Disclaimer

INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH INTEL® PRODUCTS. NO LICENSE, EXPRESS OR
IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS IS GRANTED BY THIS DOCUMENT.
EXCEPT AS PROVIDED IN INTEL’S TERMS AND CONDITIONS OF SALE FOR SUCH PRODUCTS, INTEL ASSUMES NO
LIABILITY WHATSOEVER, AND INTEL DISCLAIMS ANY EXPRESS OR IMPLIED WARRANTY, RELATING TO SALE AND/OR USE
OF INTEL® PRODUCTS INCLUDING LIABILITY OR WARRANTIES RELATING TO FITNESS FOR A PARTICULAR PURPOSE,
MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT. INTEL
PRODUCTS ARE NOT INTENDED FOR USE IN MEDICAL, LIFE SAVING, OR LIFE SUSTAINING APPLICATIONS.

Intel may make changes to specifications and product descriptions at any time, without notice.

All products, dates, and figures specified are preliminary based on current expectations, and are subject to change without
notice.

Intel, processors, chipsets, and desktop boards may contain design defects or errors known as errata, which may cause
the product to deviate from published specifications. Current characterized errata are available on request.

Software and workloads used in performance tests may have been optimized for performance only on Intel
microprocessors. Performance tests, such as SYSmark* and MobileMark*, are measured using specific computer systems,
components, software, operations and functions. Any change to any of those factors may cause the results to vary. You
should consult other information and performance tests to assist you in fully evaluating your contemplated purchases,
including the performance of that product when combined with other products.

Intel processor numbers are not a measure of performance. Processor numbers differentiate features within each
processor family, not across different processor families. Go to: http://www.intel.com/products/processor_number

Intel product plans in this presentation do not constitute Intel plan of record product roadmaps. Please contact your Intel
representative to obtain Intel's current plan of record product roadmaps.

Intel, Xeon, Core, Atom, Itanium, Ultrabook, Sponsors of Tomorrow and the Intel logo are trademarks of Intel Corporation
in the United States and other countries.

*QOther names and brands may be claimed as the property of others.

Copyright ©2011 Intel Corporation.

IDF2011

INTEL DEVELOFER FORUH



Risk Factors

The above statements and any others in this document that refer to plans and expectations for the second quarter, the year and the future are forward-
looking statements that involve a number of risks and uncertainties. Words such as “anticipates,” “expects,” “intends,” “plans,” “believes,” “seeks,”
“estimates,” “may,” “will,” “should,” and their variations identify forward-looking statements. Statements that refer to or are based on projections, uncertain
events or assumptions also identify forward-looking statements. Many factors could affect Intel's actual results, and variances from Intel’s current
expectations regarding such factors could cause actual results to differ materially from those expressed in these forward-looking statements. Intel
presently considers the following to be the important factors that could cause actual results to differ materially from the company’s expectations. Demand
could be different from Intel's expectations due to factors including changes in business and economic conditions, including supply constraints and other
disruptions affecting customers; customer acceptance of Intel's and competitors’ products; changes in customer order patterns including order
cancellations; and changes in the level of inventory at customers. Potential disruptions in the high technology supply chain resulting from the recent
disaster in Japan could cause customer demand to be different from Intel's expectations. 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 and product demand that is highly variable and difficult to
forecast. Revenue and the gross margin percentage are affected by the timing of 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, marketing programs and pricing pressures and Intel's
response to such actions; and Intel’s ability to respond quickly to technological developments and to incorporate new features into its products. The gross
margin percentage could vary significantly from expectations based on capacity utilization; variations in inventory valuation, including variations related to
the timing of qualifying products for sale; changes in revenue levels; product mix and pricing; the timing and execution of the manufacturing ramp and
associated costs; start-up costs; excess or obsolete inventory; changes in unit costs; defects or disruptions in the supply of materials or resources; product
manufacturing quality/yields; and impairments of long-lived assets, including manufacturing, assembly/test and intangible assets. Expenses, particularly
certain marketing and compensation expenses, as well as restructuring and asset impairment charges, vary depending on the level of demand for Intel's
products and the level of revenue and profits. The majority of Intel’'s non-marketable equity investment portfolio balance is concentrated in companies in
the flash memory market segment, and declines in this market segment or changes in management’s plans with respect to Intel’'s investments in this
market segment could result in significant impairment charges, impacting restructuring charges as well as gains/losses on equity investments and interest
and other. Intel's results could be affected by adverse economic, social, political and physical/infrastructure conditions in countries where 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 the timing of closing of acquisitions and divestitures. 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. An unfavorable ruling could include monetary damages or an injunction prohibiting us from manufacturing or selling one or more products,
precluding particular business practices, impacting Intel's ability to design its products, or requiring other remedies such as compulsory licensing of
intellectual property. 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 April 2, 2011.

Rev. 5/9/11
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