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Risk FactorsRisk Factors

�� TodayToday’’s presentation contains forwards presentation contains forward--looking looking 
statements.  All statements made that are not statements.  All statements made that are not 
historical facts are subject to a number of risks and historical facts are subject to a number of risks and 
uncertainties, and actual results may differ uncertainties, and actual results may differ 
materially.  Please refer to materially.  Please refer to our most recent our most recent 
Earnings Release and our most recent Form 10Earnings Release and our most recent Form 10--Q Q 
or 10or 10--K filing available on our website for more K filing available on our website for more 
information on the risk factors that could cause information on the risk factors that could cause 
actual results to differ.actual results to differ.
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Legal DisclaimerLegal Disclaimer
INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH INTEINFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH INTELL®® PRODUCTS.  NO PRODUCTS.  NO 
LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY INLICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY TELLECTUAL PROPERTY 
RIGHTS IS GRANTED BY THIS DOCUMENT. EXCEPT AS PROVIDED IN INTELRIGHTS IS GRANTED BY THIS DOCUMENT. EXCEPT AS PROVIDED IN INTEL’’S TERMS AND S TERMS AND 
CONDITIONS OF SALE FOR SUCH PRODUCTS, INTEL ASSUMES NO LIABILITYCONDITIONS OF SALE FOR SUCH PRODUCTS, INTEL ASSUMES NO LIABILITY WHATSOEVER, AND WHATSOEVER, AND 
INTEL DISCLAIMS ANY EXPRESS OR IMPLIED WARRANTY, RELATING TO SALINTEL DISCLAIMS ANY EXPRESS OR IMPLIED WARRANTY, RELATING TO SALE AND/OR USE OF E AND/OR USE OF 
INTEL PRODUCTS INCLUDING LIABILITY OR WARRANTIES RELATING TO FITINTEL PRODUCTS INCLUDING LIABILITY OR WARRANTIES RELATING TO FITNESS FOR A NESS FOR A 
PARTICULAR PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF ANY PATEPARTICULAR PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR NT, COPYRIGHT OR 
OTHER INTELLECTUAL PROPERTY RIGHT. Intel products are not intendOTHER INTELLECTUAL PROPERTY RIGHT. Intel products are not intended for use in medical, life ed for use in medical, life 
saving, or life sustaining applications.saving, or life sustaining applications.

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

Designers must not rely on the absence or characteristics of anyDesigners must not rely on the absence or characteristics of any features or instructions marked features or instructions marked 
"reserved" or "undefined."  Intel reserves these for future defi"reserved" or "undefined."  Intel reserves these for future definition and shall have no responsibility nition and shall have no responsibility 
whatsoever for conflicts or incompatibilities arising from futurwhatsoever for conflicts or incompatibilities arising from future changes to them.e changes to them.

The IntelThe Intel®® CoreCore™™ MicroarchitectureMicroarchitecture, Intel, Intel®® Pentium, IntelPentium, Intel®® Pentium II, IntelPentium II, Intel®® Pentium III, IntelPentium III, Intel®®

Pentium 4, IntelPentium 4, Intel®® Pentium Pro, IntelPentium Pro, Intel®® Pentium D, IntelPentium D, Intel®® Pentium M , ItaniumPentium M , Itanium®®, Intel, Intel®® XeonXeon®® may may 
contain design defects or errors known as errata which may causecontain design defects or errors known as errata which may cause the product to deviate from the product to deviate from 
published specifications. Current characterized errata are availpublished specifications. Current characterized errata are available on request.able on request.

Contact your local Intel sales office or your distributor to obtContact your local Intel sales office or your distributor to obtain the latest specifications and before ain the latest specifications and before 
placing your product order.placing your product order.

This document contains information on products in the design phaThis document contains information on products in the design phase of development. Do not finalize a se of development. Do not finalize a 
design with this information. Revised information will be publisdesign with this information. Revised information will be published when the product is available. hed when the product is available. 
Verify with your local sales office that you have the latest datVerify with your local sales office that you have the latest datasheet before finalizing a design.asheet before finalizing a design.

All dates specified are target dates, are provided for planning All dates specified are target dates, are provided for planning purposes only and are subject to change.purposes only and are subject to change.

All products, dates, and figures specified are preliminary basedAll products, dates, and figures specified are preliminary based on current expectations, provided for on current expectations, provided for 
planning purposes only, and are subject to change without noticeplanning purposes only, and are subject to change without notice..

Intel and the Intel logo is a trademark or registered trademark Intel and the Intel logo is a trademark or registered trademark of Intel Corporation or its subsidiaries in of Intel Corporation or its subsidiaries in 
the United States and other countries.the United States and other countries.

*Other names and brands are the property of their respective own*Other names and brands are the property of their respective owners.ers.

Copyright Copyright ©© 2007,  Intel Corporation 2007,  Intel Corporation 



4

Intel processor numbers are not a measure of performance.  Processor numbers 
differentiate features within each processor family, not across different processor families.  

See www.intel.com/products/processor_numbers for details. 

Performance tests and ratings are measured using specific computer systems and / or 
components and reflect the approximate performance of Intel products as measured by 
those tests. Any difference in system hardware or software design or configuration may 
affect actual performance.  Buyers should consult other sources of information to evaluate 
the performance of systems or components they are considering purchasing. For more 

information on performance tests and on the performance of Intel products, visit 
http://www.intel.com/performance/

Intel may make changes to specifications, release dates and product descriptions at any 
time, without notice.  Intel, Core and the Intel logo are trademarks of Intel Corporation in 

the U.S. and other countries

More Legal DisclaimersMore Legal Disclaimers
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How can Intel achieve 10X performance over time?How can Intel achieve 10X performance over time?How can Intel achieve 10X performance over time?How can Intel achieve 10X performance over time?How can Intel achieve 10X performance over time?How can Intel achieve 10X performance over time?How can Intel achieve 10X performance over time?How can Intel achieve 10X performance over time?

�� Deliver Parallel ComputingDeliver Parallel Computing

�� Design Power Efficient ArchitecturesDesign Power Efficient Architectures

�� Focus on Platform and Usage ModelsFocus on Platform and Usage Models
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Normalized Performance vs. initial IntelNormalized Performance vs. initial Intel®®

PentiumPentium®® 4 Processor4 Processor

10X10X

SINGLE CORESINGLE CORE

PERFORMANCEPERFORMANCE

DUAL/MULTIDUAL/MULTI--CORECORE

PERFORMANCEPERFORMANCE

20042004
3X3X

FORECASTFORECAST

Source: Intel      
SPEC, SPECint, SPECfp are trademarks of SPEC. 
See http://www.spec.org for more information 
Estimates as of September 2007

SPEC_rate_base2000 used due to historical 
nature of the chart

13.90 in 
2006

5.25 In

2005

1.00
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AgendaAgenda

�� IntelIntel®® 45nm Manufacturing Technology45nm Manufacturing Technology

�� Enhanced IntelEnhanced Intel®® CoreCore™™ MicroarchitectureMicroarchitecture

�� IntelIntel®® 45nm Products & Platforms45nm Products & Platforms

�� SummarySummary
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45nm Status45nm Status

�� 1st generation revolutionary high1st generation revolutionary high--k + metal gate transistors k + metal gate transistors 
for improved performance and reduced leakage powerfor improved performance and reduced leakage power

�� Working Working ““PenrynPenryn”” microprocessors were first demonstrated in microprocessors were first demonstrated in 
January January ’’07 and 07 and ““SilverthorneSilverthorne”” microprocessors in April microprocessors in April ’’0707

�� IntelIntel’’s 45nm processors are 100% leads 45nm processors are 100% lead--freefree

�� Intel 45nm CPUs will convert to halogenIntel 45nm CPUs will convert to halogen--free packaging free packaging 
technology by the end of 2008technology by the end of 2008

�� IntelIntel’’s 45nm process technology will be described in more s 45nm process technology will be described in more 
detail at the International Electron Devices Meeting detail at the International Electron Devices Meeting (10(10--12 Dec12 Dec’’07)07)

45nm High45nm High--k = Fundamental, Gamek = Fundamental, Game--Changing TechnologyChanging Technology
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Yield on Track for 45nm ProductionYield on Track for 45nm Production
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Source: Intel Internal

45 nm45 nm

65 nm65 nm

Q1Q1’’0808
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Q2Q2’’0808 Q3Q3’’0808 Q4Q4’’0808

CPU Shipments (65nm vs. 45nm)CPU Shipments (65nm vs. 45nm)

Forecast
2H2H’’0707

100%100%
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45nm Advantage45nm Advantage

820m Transistors820m Transistors

12 MB Cache12 MB Cache

*Source: Intel*Source: Intel

Die image size proportion is approximateDie image size proportion is approximate

107 mm107 mm22********

143 mm143 mm22********

582m Transistors582m Transistors

8 MB Cache8 MB Cache

143 mm143 mm22********

IntelIntel®® XeonXeon®® Processor 5300 series Processor 5300 series 
(Clovertown)(Clovertown)

65nm65nm

IntelIntel®® XeonXeon®® Processor 5400 seriesProcessor 5400 series
((HarpertownHarpertown))
45nm Hi45nm Hi--kk

107 mm107 mm22********



11

Enhanced IntelEnhanced Intel®® CoreCore™™ MicroarchitectureMicroarchitecture
TodayTodayTodayTodayTodayTodayTodayToday’’’’’’’’s 65nm Intel Core s 65nm Intel Core s 65nm Intel Core s 65nm Intel Core s 65nm Intel Core s 65nm Intel Core s 65nm Intel Core s 65nm Intel Core 

MicroarchitectureMicroarchitectureMicroarchitectureMicroarchitectureMicroarchitectureMicroarchitectureMicroarchitectureMicroarchitecture
45nm Enhanced Intel Core 45nm Enhanced Intel Core 45nm Enhanced Intel Core 45nm Enhanced Intel Core 45nm Enhanced Intel Core 45nm Enhanced Intel Core 45nm Enhanced Intel Core 45nm Enhanced Intel Core 
MicroarchitectureMicroarchitectureMicroarchitectureMicroarchitectureMicroarchitectureMicroarchitectureMicroarchitectureMicroarchitecture (PenrynPenrynPenrynPenrynPenrynPenrynPenrynPenryn))))))))

Improved Store Forwarding

Higher bus speeds

Intel SSE4 instructions

Super Shuffle Engine                 

Deep Power Down Technology*

Enhanced Dynamic Acceleration Technology*

Fast Radix-16 Divider  

Faster OS Primitive Support

Enhanced Intel Virtualization Technology

Intel® Wide Dynamic Execution

Intel® Advanced Smart Cache

Intel® Smart Memory Access

Intel® Advanced Digital Media Boost

Intel® Intelligent Power Capability

Larger L2 Cache:  up to 12MB

24 Way Set Associativity

* Mobile only features

New Levels of Energy-Efficient Performance
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Enhanced IntelEnhanced Intel®® CoreCore™™ MicroarchitectureMicroarchitecture
–– Details Covered In These IDF SessionsDetails Covered In These IDF Sessions

�� TCHS001TCHS001 [Tuesday, 2pm, Room 2001[Tuesday, 2pm, Room 2001--2003]2003]
Buckle Up: It is Buckle Up: It is PenrynPenryn insideinside Speakers:  Speakers:  Steve Steve PawlowskiPawlowski & & OfriOfri Wechsler Wechsler 

–– in depth on in depth on PenrynPenryn and highand high--level view of Nehalem next level view of Nehalem next gengen microarchitecturemicroarchitecture

�� IPTC001IPTC001 [Tuesday, 5:10pm, CT[Tuesday, 5:10pm, CT--1]1]
45nm Next45nm Next--Generation IntelGeneration Intel®® CoreCore™™ MicroarchitectureMicroarchitecture ((PenrynPenryn) and Intel) and Intel®®

SSE4 SSE4 -- Chalk TalkChalk Talk Speakers:  Speakers:  Stephen FischerStephen Fischer, Kiefer , Kiefer KuahKuah, , KarthikKarthik KrishnanKrishnan

�� IPTS001IPTS001 [Tuesday, 3pm, Room 2001[Tuesday, 3pm, Room 2001--2003]2003]
Technical Overview of the 45nm NextTechnical Overview of the 45nm Next--Generation IntelGeneration Intel®® CoreCore™™

MicroarchitectureMicroarchitecture ((PenrynPenryn)  )  Speaker:  Speaker:  Stephen FischerStephen Fischer

�� IPTS002IPTS002 [Tuesday, 5:10pm, Room 2001][Tuesday, 5:10pm, Room 2001]
Tuning for IntelTuning for Intel®® SSE4 on the 45nm NextSSE4 on the 45nm Next--Generation IntelGeneration Intel®® CoreCore™™

MicroarchitectureMicroarchitecture ((PenrynPenryn)  )  Speakers:  Speakers:  KarthikKarthik KrishnanKrishnan & & Jeremy Jeremy SaldateSaldate

�� There are more tracks & sessions focused on High Performance There are more tracks & sessions focused on High Performance 
Computing, Workstations, Server, and Desktop segment platformsComputing, Workstations, Server, and Desktop segment platforms
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Sustained LeadershipSustained Leadership

New product architecture

65nm
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TOCK Core 2 processor, Xeon processor

TOCK NEHALEM

TOCK SANDY BRIDGE

32nm

45nm
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TICK Pentium® D, Xeon®,  Core™ processor

TICK PENRYN Family

TICK WESTMERE

New process generation
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Desktop Extreme Desktop Extreme 
segment segment 

processorsprocessors

`

Intel® X38, P35 Express & OEM Chipsets

Intel® 3 Series & OEM Chipsets

Future Chipset

Future Chipset

Nehalem 
Processors

Desktop Desktop 
Performance /Performance /

Mainstream Mainstream 
segmentsegment

processorsprocessors

Nehalem 
Processors

45nm Desktop Intel® Core™2 Extreme processors 
(Intel shipments and OEM availability in 4Q’07)

Q6000s, 
E6000s,
E4000s 
(65nm)

45nm Desktop Intel® Core™2 Quad, Duo processors
(Intel shipments in 4Q’07, OEM availability in 1Q’08)

Intel® & OEM Chipsets Future Chipset

Nehalem 
Processors

Mobile Mobile 
Performance /Performance /

Mainstream Mainstream 

segmentsegment
processorsprocessors

T7000s
(65nm)

45nm Mobile Intel® Core™2 Duo processors
(Intel shipments in 4Q’07, OEM availability in 1Q’08)

Mobile Extreme Mobile Extreme 
segment segment 

processorsprocessors

`

X7900 
(65nm)

Intel® & OEM Chipsets Future Chipset

Nehalem 
Processors

45nm Mobile Intel® Core™2 Extreme processors
(Intel shipments in 4Q’07, OEM availability in 1Q’08)

IntelIntel®® Notebook / Desktop RoadmapNotebook / Desktop Roadmap

45nm Intel® Silverthorne processors
(available beginning in 1H’08)

FutureFuture4Q4Q’’0707
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FutureFuture

IntelIntel®® XeonXeon®® MPMP
7000 Sequence7000 Sequence
(Expandable)(Expandable)

IntelIntel®® XeonXeon®® DPDP

5000 Sequence5000 Sequence
(Efficient Performance)(Efficient Performance)

IntelIntel®® XeonXeon®® UPUP
3000 Sequence3000 Sequence

(Entry)(Entry)

4Q4Q’’0707

IntelIntel®® XeonXeon®® Enterprise RoadmapEnterprise Roadmap

IntelIntel®® XeonXeon®® DPDP

5000 Sequence5000 Sequence
(Workstation & HPC)(Workstation & HPC)

Stoakley PlatformStoakley PlatformStoakley PlatformStoakley Platform

45nm Quad- & Dual- Intel® Xeon® Processor
(Intel shipments and OEM availability in 4Q’07)

IntelIntelIntelIntel®®®® 5400 Chipsets5400 Chipsets5400 Chipsets5400 Chipsets

Quad-Core Intel® Xeon® 7300 Series
(65 nm)

Dunnington
(due in 2H’08)

IntelIntelIntelIntel®®®® 7300 Chipset & OEM7300 Chipset & OEM7300 Chipset & OEM7300 Chipset & OEM

Caneland PlatformCaneland PlatformCaneland PlatformCaneland Platform

Bensley PlatformBensley PlatformBensley PlatformBensley Platform

45nm Quad- & Dual- Intel® Xeon® Processor
(Intel shipments and OEM availability in 4Q’07)

IntelIntelIntelIntel®®®® 5000 P/V Chipsets5000 P/V Chipsets5000 P/V Chipsets5000 P/V Chipsets

Xeon® 5100
Xeon® 5300
(65 nm)

IntelIntelIntelIntel®®®® 3000 P/V Chipsets3000 P/V Chipsets3000 P/V Chipsets3000 P/V Chipsets

Garlow PlatformGarlow PlatformGarlow PlatformGarlow Platform

45nm Quad- & Dual- Intel® Xeon® Processor
(Intel shipments in 4Q’07, OEM availability in 1Q’08)

Xeon® 3200
Xeon® 3000
(65 nm)

Future ChipsetFuture ChipsetFuture ChipsetFuture Chipset

Nehalem Processors

Future PlatformFuture PlatformFuture PlatformFuture Platform

Future ChipsetFuture ChipsetFuture ChipsetFuture Chipset

Nehalem Processors

Future PlatformFuture PlatformFuture PlatformFuture Platform

Future ChipsetFuture ChipsetFuture ChipsetFuture Chipset

Nehalem Processors

Future PlatformFuture PlatformFuture PlatformFuture Platform

Future ChipsetFuture ChipsetFuture ChipsetFuture Chipset

Nehalem Processors

Future PlatformFuture PlatformFuture PlatformFuture Platform

45nm Intel45nm Intel45nm Intel45nm Intel®®®® processors ramp first in Enterpriseprocessors ramp first in Enterpriseprocessors ramp first in Enterpriseprocessors ramp first in Enterprise
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IntelIntel®® PenrynPenryn FamilyFamily

Mobile

Intel Core 2 Extreme
& Intel Core 2 Duo 

Processors (Penryn)

• Next evolution of dual-
core power efficiency 

• Up to 6MB L2 Cache
• Variety of wattages
• Available: 1Q’08

Desktop

Intel Core™2 Extreme
& Intel Core 2 Quad 

Processors (Yorkfield)
Quad Core
• Up to12MB Cache
• 95W (MS)
• 130W (XE)
• Available: 

4Q’07 = Extreme
1Q’08 = Mainstream

Intel Core 2 Duo 
Processors (Wolfdale)

Dual Core
• Up to 6MB Cache
• 65W 
• Available: 1Q’08

Server

Intel Xeon®

processor families

Quad-Core Harpertown
• 12 MB Cache
• 120W, 80W, 50W
• Available: 4Q’07

Dual-Core Wolfdale-DP
• 6 MB Cache
• 80W, 65W, 40W
• Available: 4Q’07

Dunnington
• Socket compatible

with Intel Xeon 7300 
series

• Available: 2H’08

Shipping 45nm Products in All Segments 4QShipping 45nm Products in All Segments 4Q’’0707
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Energy Efficient Enterprise PlatformsEnergy Efficient Enterprise Platforms

Configurable PCIe* ports up to Configurable PCIe* ports up to 

Dual x16 Gen2 (Dual x16 Gen2 (gfxgfx))

Seaburg

MCH

SeaburgSeaburg

MCHMCH

FBDFBDFBD

ESB2

I/O

Bridge

ESB2ESB2

I/OI/O

BridgeBridge

IOP 348IOP 348IOP 348 PXHPXHPXH

PCIPCI--X X SAS/SATASAS/SATA

FBDFBDFBD

FBDFBDFBD

FBDFBDFBD

x8x8

ESIESI
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C
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t

Dual GbE

Zoar

Dual GbEDual GbE

ZoarZoar PXH-VPXHPXH--VV10GbE

Oplin

10GbE10GbE

OplinOplin

PCIPCI--X X 

Configurable set of PCIe* Gen1 portsConfigurable set of PCIe* Gen1 ports

Blackford

MCH

BlackfordBlackford

MCHMCH

FBDFBDFBD

ESB2

I/O

Bridge

ESB2ESB2

I/OI/O

BridgeBridge

FBDFBDFBD

FBDFBDFBD

FBDFBDFBD

x8x8

P
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Ie
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P
C
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Workstation and HPC PlatformWorkstation and HPC PlatformServer PlatformServer Platform

x8x8
X8X8X8X8 X8X8 X8X8 X8X8

x8x8

x8x8

ESIESI

IOP 348IOP 348IOP 348 PXHPXHPXH

PCIPCI--X X SAS/SATASAS/SATA

Dual GbE

Zoar

Dual GbEDual GbE

ZoarZoar PXH-VPXHPXH--VV10GbE

Oplin

10GbE10GbE

OplinOplin

PCIPCI--X X 

Dual 1600† MT/s Point to Point Bus*

† 1600 MT/s limited to Stoakley platform only
* not all features are supported on all SKUs
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45nm Hi45nm Hi--k Intelk Intel®® XeonXeon®® QuadQuad--Core Core 
ProcessorProcessor

Performance ComparisonsPerformance Comparisons
Leadership on Bandwidth Intensive Leadership on Bandwidth Intensive 

ApplicationsApplications

Performance tests and ratings are measured using specific computer systems and/or components and reflect the approximate performance of Intel products as measured by those tests. Any difference in system hardware or software design or 
configuration may affect actual performance. Buyers should consult other sources of information to evaluate the performance of systems or components they are considering purchasing. For more information on performance tests and on the performance 
of Intel products, visit http://www.intel.com/performance/resources/limits.htm or call (U.S.) 1-800-628-8686 or 1-916-356-3104. Copyright © 2007, Intel Corporation. * Other names and brands may be claimed as the property of others. 

66.9

86.3
89.8

#

Quad-Core Intel

Xeon X5365

3.0GHz / 1333

FSB

Quad-Core AMD

Opteron 2360

2.5GHz

Quad-Core Intel

Xeon 5400

Series 3.20GHz

/ 1600 FSB

SPECfp*_rate2006

# Intel estimates based on internal measurements September 2007
SPEC, SPECint2006, SPECfp2006, SPECapc are trademarks of the Standard Performance Evaluation Corporation.  See http://www.spec.org for more information. SPECfp_rate2006 comparison based on 
best reported 2 socket AMD and Intel results. Source for Quad-Core AMD Opteron: www.amd.com. Source for Quad-Core Intel Xeon Processor X5365: www.spec.org, Current as of 9/13/2007

1

1.23

Quad-Core Intel

Xeon X5365

3.0GHz

Quad-Core Intel

Xeon 5400 Series

3.20GHz 

1

1.25
1.19#

Quad-Core Intel

Xeon X5365

3.0GHz

Quad-Core Intel

Xeon 5400

Series 3.16GHz 

Quad-Core Intel

Xeon 5400

Series 3.16GHz 

Extending Server Performance Extending Server Performance 
LeadershipLeadership

Workstation Multitasking Workstation Multitasking 
EnhancementsEnhancements

SPECapcSPECapc* * 
SolidWorksSolidWorks* * 

2005 and Fluent* 2005 and Fluent* 
6.3.26 L1/L2, 5x 6.3.26 L1/L2, 5x 
concurrently  concurrently  

SPECintSPECint*_rate*_rate
20062006 JAVA*JAVA*

Extending Performance Leadership!Extending Performance Leadership!
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Paradigm BenchmarkParadigm Benchmark11 with Intelwith Intel®® XeonXeon®®

ProcessorsProcessors

Up to Up to 

1.96X 1.96X 

Faster!Faster!

Relative Jobs/DayRelative Jobs/Day

DualDual

CoreCore
QuadQuad

CoreCore

45nm Hi45nm Hi--k Intelk Intel®® XeonXeon®®

5400 3.0 GHz5400 3.0 GHz
IntelIntel®® XeonXeon®®

5160 3.0 GHz5160 3.0 GHz

Performance tests and ratings are measured using specific computer systems and/or components and reflect the approximate performance of Intel products as measured by those tests. Any difference in system hardware or 

software design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate the performance of systems or components they are considering purchasing. For more information on 

performance tests and on the performance of Intel products, visit http://www.intel.com/performance/resources/limits.htm or call (U.S.) 1-800-628-8686 or 1-916-356-3104. Copyright © 2006-2007, Intel Corporation. * Other names 

and brands may be claimed as the property of others. 

DATA SOURCE: Intel® Corporation Internal Measurement results as of September 1, 2007. See back up for configuration details 

Relative performance for each benchmark is calculated by taking the actual benchmark result for the first platform tested and assigning it a value of 1.0 as a baseline. Relative performance for the remaining 

platforms tested was calculated by dividing the actual benchmark result for the baseline platform into each of the specific benchmark results of each of the other platforms and assigning them a relative 

performance number that correlates with the performance improvements reported.
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Larger 12MB L2 Cache
45nm process technology:
• Higher Performance 
at same TDP

Enhanced Intel® Core™

Microarchitecture

Quad-Core:
4 cores / 4 threads

New SSE4 Instructions:
• Improved Multi-media
• Enhanced Video Encode and 

Decode
• Improved Photo Editing

Technologies*:
• Intel® 64 
• Enhanced Intel SpeedStep® Tech
• Execute Disable Bit 
• Intel® Virtualization Tech

1333 MHz FSB

LGA 775 socket

FMB: 130W

Overspeed protection1

removed

IntelIntel®® CoreCore™™2 Extreme QX96502 Extreme QX9650
Next Gen 45nm QuadNext Gen 45nm Quad--CoreCore

*Certain features may be available only on particular SKUs

1Warning: altering clock frequency and/or voltage may (i) reduce system stability and useful like of the system and 
processor; (ii) cause the processor and other system components to fail; (iii) cause reductions in system performance; 
(iv) cause additional damage; and (v) affect system data integrity. Intel has not tested, and does not warranty, the 
operation of the processor beyond its specifications."

Supported by the Intel® X38 
and P35 Express Chipsets

3.0 GHz Core Frequency3.0 GHz Core Frequency
(initial offering)(initial offering)

PC industry’s first 100% 
Lead free processor
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TechnologyTechnologyTechnologyTechnology

TuningTuningTuningTuning
PerformancePerformancePerformancePerformance

�PCI Express 2.0 Dual x16 

�DDR3 1333

�Intel® Fast Memory Access

�Intel® Turbo Memory†

�Intel® Extreme Memory

�Intel® Extreme Tuning Utility

�Flexible (unlocked) bus ratios

�Support for existing 65nm & new 
45nm Intel® Core™2 Extreme 
processors as well as mainstream 
Intel Core 2 Quad, Duo processors

�Greater performance in the same 
power envelope

ICH9ICH9ICH9ICH9ICH9ICH9ICH9ICH9

FSB 1333  / 1066  / 800FSB 1333  / 1066  / 800FSB 1333  / 1066  / 800FSB 1333  / 1066  / 800

DDR3 1333 / 1066 / 800DDR3 1333 / 1066 / 800DDR3 1333 / 1066 / 800DDR3 1333 / 1066 / 800
DDR2 800 / 667DDR2 800 / 667DDR2 800 / 667DDR2 800 / 667

Dual x16  Dual x16  Dual x16  Dual x16  PCIePCIePCIePCIe 2.0 Graphics2.0 Graphics2.0 Graphics2.0 Graphics

The Intel® X38 Express Chipset has been 
shipping for some time & will be broadly 

available from OEMs soon

1 Some features may not be available at launch

IntelIntel®® X38 Express ChipsetX38 Express Chipset

QX9650 + X38 Express QX9650 + X38 Express QX9650 + X38 Express QX9650 + X38 Express 
Extends Existing Performance LeadershipExtends Existing Performance LeadershipExtends Existing Performance LeadershipExtends Existing Performance Leadership
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3.0 GHz Quad3.0 GHz Quad--Core Performance ComparisonCore Performance Comparison

Microarchitecture improvements combined with a 12MB L2 cache andMicroarchitecture improvements combined with a 12MB L2 cache andMicroarchitecture improvements combined with a 12MB L2 cache andMicroarchitecture improvements combined with a 12MB L2 cache and SSE4 SSE4 SSE4 SSE4 
improve upon Intelimprove upon Intelimprove upon Intelimprove upon Intel®®®® CoreCoreCoreCore™™™™2 processor performance even at the same clock speed2 processor performance even at the same clock speed2 processor performance even at the same clock speed2 processor performance even at the same clock speed

1SSE4 support in DivX*6.6 is experimental. Data is subject to change.

Source: Intel. Configuration: Intel® Core™ 2 Extreme QX6850 (8MB L2, 3.0 GHz, 1333MHz FSB) and Pre-Production 45nm Intel Core™2 Processor (12MB L2, 3.0 GHz, 1333MHz 
FSB) on Intel DX38BT board, Intel Chipset INF 08.30.1013, 2x1GB Dual Channel Corsair* DDR3-1333 9-9-9 -24, Seagate* 320GB Barracuda* NCQ Serial ATA 7200 RPM, 
Windows* Vista* Ultimate 32bit. Performance tests and ratings are measured using specific computer systems and / or components and reflect the approximate performance of 
Intel products as measured by those tests. Any difference in system hardware or software design or configuration may affect actual performance.  Buyers should consult other 
sources of information to evaluate the performance of systems or components they are considering purchasing. For more information on performance tests and on the performance 
of Intel products, visit http://www.intel.com/performance/
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Intel® Server Board X38ML

X38 Express chipset , 1333 FSB

Single PCI-Express Gen 2  x16 connector

Up to 4 DIMMs (8GB)

DDR2 667/800 memory w/ ECC

Integrated 4 port SATA 

3.0Gb/s  with RAID 0,1,10

Integrated Dual Gigabit Ethernet (Zoar)

Intel® Server System 
SR1520ML 
shown with included heat sinks,       
PCI-E x16 risers, 2.5” drive carriers
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Dynamic Scalability for Efficient Performance on DemandDynamic Scalability for Efficient Performance on Demand

Fully Fully 

Unlocks Unlocks 

Intel 45 nm Intel 45 nm 

HighHigh--k k 

Silicon Silicon 

BenefitsBenefits

Performance Performance 

Enhanced Enhanced 

Dynamic Dynamic 

Power Power 

ManagementManagement

MultiMulti--level level 

Shared Shared 

Cache Cache 

ArchitectureArchitecture

Simultaneous Simultaneous 

MultiMulti--

threadingthreading

Leverages 4 Leverages 4 

Issue IntelIssue Intel®®

CoreCore™™ MicroMicro--

architecture architecture 

TechnologyTechnology

Dynamically Dynamically 

Managed Managed 

Cores/Cores/

Threads/Threads/

CachesCaches

Design Scalability Optimizes for Each Market SegmentDesign Scalability Optimizes for Each Market Segment

Initial Products Initial Products 

in Production in Production 

in in ‘‘0808

Optional High Optional High 

Performance Performance 

Integrated Integrated 

Graphics For Graphics For 

ClientClient

Scalable & Scalable & 

Configurable Configurable 

Cache, Cache, 

Interconnects & Interconnects & 

Memory Memory 

ControllersControllers

Scalable Scalable 

Performance: Performance: 

1 to 16+ 1 to 16+ 

Threads & Threads & 

1 to 8+ Cores 1 to 8+ Cores 

New System New System 

ArchitectureArchitecture

Includes Includes 

QuickPathQuickPath

ArchitectureArchitecture

““45nm Tock45nm Tock””——NehalemNehalem

All product information and dates are preliminary and subject to change without notice
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Nehalem Based System Nehalem Based System 
ArchitectureArchitecture

�� 2, 4, 8 Cores, 4, 8, 16 Threads2, 4, 8 Cores, 4, 8, 16 Threads

�� IntelIntel®® QuickPathQuickPath ArchitectureArchitecture

�� Buffered or Buffered or UnbufferedUnbuffered MemoryMemory

�� Optional Integrated GraphicsOptional Integrated Graphics

�� Integrated Memory ControllerIntegrated Memory Controller

PCI Express*PCI Express*

Intel Intel QuickPathQuickPath InterconnectInterconnect

I/OI/O

HubHub

ICHICH

DMIDMI

Nehalem Nehalem
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Nehalem Based 4S System Nehalem Based 4S System 
ArchitectureArchitecture
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SummarySummary

�� New generation 45nm process technology enhanced IntelNew generation 45nm process technology enhanced Intel®®

CoreCore™™ MicroarchitectureMicroarchitecture shipping in 4Qshipping in 4Q’’07 across all segments 07 across all segments 

�� New New StoakleyStoakley DP server segment platform & 45nm processors DP server segment platform & 45nm processors 

provide boost for High Performance Computingprovide boost for High Performance Computing

�� New IntelNew Intel®® X38 Express chipset based platform with new X38 Express chipset based platform with new 

45nm quad45nm quad--core Intelcore Intel®® CoreCore™™2 Extreme processor hits new 2 Extreme processor hits new 

heights of performance in the same power envelopeheights of performance in the same power envelope

�� 45nm Hi45nm Hi--k advances allow Intel to address multiple diverse k advances allow Intel to address multiple diverse 

segments from low power IA segments from low power IA SilverthorneSilverthorne to to NehalemNehalem

Customers benefit from Intel leadership in manufacturing, Customers benefit from Intel leadership in manufacturing, Customers benefit from Intel leadership in manufacturing, Customers benefit from Intel leadership in manufacturing, 
micromicromicromicro----architecture, and product developmentarchitecture, and product developmentarchitecture, and product developmentarchitecture, and product development
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Thank YouThank You
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45nm Hi45nm Hi--k Intelk Intel®® XeonXeon®® QuadQuad--Core ProcessorCore Processor
Performance and Energy Efficiency Comparisons configuration detaPerformance and Energy Efficiency Comparisons configuration detailsils

�� Extending Server Performance LeadershipExtending Server Performance Leadership
–– SPECint_rate2006SPECint_rate2006SPECint_rate2006SPECint_rate2006SPECint_rate2006SPECint_rate2006SPECint_rate2006SPECint_rate2006

–– QuadQuad--Core Intel Xeon processor X5365 based platform details: Core Intel Xeon processor X5365 based platform details: SupermicroSupermicro* X7DB8 with two * X7DB8 with two 
QuadQuad--Core Intel Xeon processors X5365 3.0GHz, 16 GB memory (8x2GB), 1Core Intel Xeon processors X5365 3.0GHz, 16 GB memory (8x2GB), 1333 FSB, O/S 64333 FSB, O/S 64--
Bit SUSE Linux Enterprise Server 10, Kernel 2.6.16.21Bit SUSE Linux Enterprise Server 10, Kernel 2.6.16.21--0.80.8--smp for x86_64, Intel C++ Compiler smp for x86_64, Intel C++ Compiler 
for Linux version 10.1 & Smart Heap Library Version 8.1. Publishfor Linux version 10.1 & Smart Heap Library Version 8.1. Published at ed at www.spec.orgwww.spec.org as of as of 
September 4th 2007.September 4th 2007.

–– 45nm Hi45nm Hi--k Intel Xeon Quadk Intel Xeon Quad--Core processor 3.16Ghz based platform details: Intel preCore processor 3.16Ghz based platform details: Intel pre--
production platform with two 45nm Hiproduction platform with two 45nm Hi--k Intel Xeon Quadk Intel Xeon Quad--Core processors 3.16GHz, 1333 FSB, Core processors 3.16GHz, 1333 FSB, 
16 GB memory (8x2GB), O/S 6416 GB memory (8x2GB), O/S 64--Bit SUSE Linux Enterprise Server 10, Kernel 2.6.16.21Bit SUSE Linux Enterprise Server 10, Kernel 2.6.16.21--0.80.8--
smp for x86_64, Intel C++ Compiler for Linux version 10.1 & Smarsmp for x86_64, Intel C++ Compiler for Linux version 10.1 & Smart Heap Library Version 8.1.t Heap Library Version 8.1.

–– Java (Server side Java* benchmark)Java (Server side Java* benchmark)Java (Server side Java* benchmark)Java (Server side Java* benchmark)Java (Server side Java* benchmark)Java (Server side Java* benchmark)Java (Server side Java* benchmark)Java (Server side Java* benchmark)

–– QuadQuad--Core Intel Xeon processor X5365 based platform details: Intel prCore Intel Xeon processor X5365 based platform details: Intel pree--production platform production platform 
with two Quadwith two Quad--Core Intel Xeon processors X5365 3.0GHz, 16 GB memory (8x2GB), 1Core Intel Xeon processors X5365 3.0GHz, 16 GB memory (8x2GB), 1333 FSB, 333 FSB, 
Microsoft Windows Server* 2003 Enterprise x64 Edition + SP1 (64Microsoft Windows Server* 2003 Enterprise x64 Edition + SP1 (64--bit), BEA* bit), BEA* JRockitJRockit* 5.0 * 5.0 
P27.2.0. Result measured with 4 JVM instances.P27.2.0. Result measured with 4 JVM instances.

–– 45nm Hi45nm Hi--k Intel Xeon Quadk Intel Xeon Quad--Core processor 3.16Ghz based platform details: Intel preCore processor 3.16Ghz based platform details: Intel pre--
production platform with two 45nm Hiproduction platform with two 45nm Hi--k Intel Xeon Quadk Intel Xeon Quad--Core processors 3.16GHz, 16 GB Core processors 3.16GHz, 16 GB 
memory (8x2GB), 1333 FSB, Microsoft Windows Server* 2003 Enterprmemory (8x2GB), 1333 FSB, Microsoft Windows Server* 2003 Enterprise x64 Edition + SP1 ise x64 Edition + SP1 
(64(64--bit), BEA* bit), BEA* JRockitJRockit* 5.0 P27.2.0. Result measured with 4 JVM instances.* 5.0 P27.2.0. Result measured with 4 JVM instances.

Performance tests and ratings are measured using specific computer systems and/or components and reflect the approximate performance of Intel 
products as measured by those tests. Any difference in system hardware or software design or configuration may affect actual performance. Buyers 
should consult other sources of information to evaluate the performance of systems or components they are considering purchasing. For more 
information on performance tests and on the performance of Intel products, visit http://www.intel.com/performance/resources/limits.htm or call 
(U.S.) 1-800-628-8686 or 1-916-356-3104. Copyright © 2007, Intel Corporation. * Other names and brands may be claimed as the property of 
others. 
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45nm Hi45nm Hi--k Intelk Intel®® XeonXeon®® QuadQuad--Core ProcessorCore Processor
Performance and Energy Efficiency Comparisons configuration detaPerformance and Energy Efficiency Comparisons configuration detailsils

�� Leadership on Bandwidth Intensive ApplicationLeadership on Bandwidth Intensive Application

–– SPECfp_rate2006SPECfp_rate2006SPECfp_rate2006SPECfp_rate2006SPECfp_rate2006SPECfp_rate2006SPECfp_rate2006SPECfp_rate2006

–– QuadQuad--Core AMD Core AMD OpteronOpteron 2350 based platform 2350 based platform details:Resultdetails:Result published at published at www.amd.comwww.amd.com at at 
http://www.amd.com/ushttp://www.amd.com/us--en/Processors/ProductInformation/0,,30_118_8796_8800~119102,00.hen/Processors/ProductInformation/0,,30_118_8796_8800~119102,00.htmltml.. x Quadx Quad--Core Core 
AMD AMD OpteronOpteron™™ processors Model 2360 SE in processors Model 2360 SE in SupermicroSupermicro H8DMU+ motherboard, 16GB (8x2GB DDR2H8DMU+ motherboard, 16GB (8x2GB DDR2--
667 memory), 250GB Seagate SATA disk drive, 667 memory), 250GB Seagate SATA disk drive, SuSESuSE Linux Enterprise Server 10 SP1 64Linux Enterprise Server 10 SP1 64--bit kernel as bit kernel as 
of Sept 13, 2007. Result published at 86.3of Sept 13, 2007. Result published at 86.3

–– QuadQuad--Core Intel Xeon processor X5365 based platform details: Core Intel Xeon processor X5365 based platform details: SupermicroSupermicro* X7DB8 with two Quad* X7DB8 with two Quad--
Core Intel Xeon processors X5365 3.0GHz, 16 GB memory (8x2GB), 1Core Intel Xeon processors X5365 3.0GHz, 16 GB memory (8x2GB), 1333 FSB, O/S 64333 FSB, O/S 64--Bit SUSE Linux Bit SUSE Linux 
Enterprise Server 10, Kernel 2.6.16.21Enterprise Server 10, Kernel 2.6.16.21--0.80.8--smp for x86_64, Intel C++ Compiler for Linux version smp for x86_64, Intel C++ Compiler for Linux version 
10.1 & Smart Heap Library Version 8.1. Published at 10.1 & Smart Heap Library Version 8.1. Published at www.spec.orgwww.spec.org as of September 4th 2007 at as of September 4th 2007 at 
66.9.66.9.

–– 45nm Hi45nm Hi--k Intel Xeon Quadk Intel Xeon Quad--Core processor 3.20Ghz based platform details: Intel preCore processor 3.20Ghz based platform details: Intel pre--production production 
platform with two 45nm Hiplatform with two 45nm Hi--k Intel Xeon Quadk Intel Xeon Quad--Core processors 3.20GHz, 1600 FSB, 16 GB memory Core processors 3.20GHz, 1600 FSB, 16 GB memory 
(8x2GB), O/S 64(8x2GB), O/S 64--Bit SUSE Linux Enterprise Server 10, Kernel 2.6.16.21Bit SUSE Linux Enterprise Server 10, Kernel 2.6.16.21--0.80.8--smp for x86_64, Intel smp for x86_64, Intel 
C++ Compiler for Linux version 10.1 & Smart Heap Library VersionC++ Compiler for Linux version 10.1 & Smart Heap Library Version 8.1. Result measured at 89.8.8.1. Result measured at 89.8.

�� Workstation MultiWorkstation Multi--Tasking Enhancements Tasking Enhancements -- Manufacturing Manufacturing ““Working DifferentlyWorking Differently”” scenario scenario 
SPECapcSPECapc* * SolidWorksSolidWorks* 2005 and Fluent* 6.3.26 L1/L2 workloads running 5x concurrentl* 2005 and Fluent* 6.3.26 L1/L2 workloads running 5x concurrently y 

–– 2x Quad2x Quad--Core IntelCore Intel®® XeonXeon®® Processor 5400Processor 5400--series (3.20 GHz, 1600 MHz FSB, 12 MB cache, formerly series (3.20 GHz, 1600 MHz FSB, 12 MB cache, formerly 
““HarpertownHarpertown””) on ) on ““SunCitySunCity StoakleyStoakley”” prepre--production workstation compared to 2x Quadproduction workstation compared to 2x Quad--Core Intel Core Intel 
Xeon Processor X5365 (3.00 GHz, 1333 MHz FSB, 8 MB cache) on Xeon Processor X5365 (3.00 GHz, 1333 MHz FSB, 8 MB cache) on SuperMicroSuperMicro* X7DA8 workstation, * X7DA8 workstation, 
COMMON: 8 GB FBDCOMMON: 8 GB FBD--667 memory, WDC WD740GD HDD, Windows XP* Professional x64 SP1, N667 memory, WDC WD740GD HDD, Windows XP* Professional x64 SP1, NVIDIA* VIDIA* 
QuadroQuadro* FX 4500 * FX 4500 PCIePCIe* x16 video card driver 91.36.* x16 video card driver 91.36.

Performance tests and ratings are measured using specific computer systems and/or components and reflect the approximate performance of Intel 
products as measured by those tests. Any difference in system hardware or software design or configuration may affect actual performance. Buyers 
should consult other sources of information to evaluate the performance of systems or components they are considering purchasing. For more 
information on performance tests and on the performance of Intel products, visit http://www.intel.com/performance/resources/limits.htm or call 
(U.S.) 1-800-628-8686 or 1-916-356-3104. Copyright © 2007, Intel Corporation. * Other names and brands may be claimed as the property of 
others. 
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2H 20072H 2007200320032H 20072H 20071H 20061H 2006Production DateProduction Date

Integ. Mem. ControllerInteg. Mem. Controller

2 Pre2 Pre--fetchersfetchers

DDRDDR--22

Integ. Mem. ControllerInteg. Mem. Controller

2 Pre2 Pre--fetchersfetchers

DDRDDR--22

Decreased LatencyDecreased Latency

3 Pre3 Pre--fetchersfetchers

Memory DisambiguationMemory Disambiguation

DDRDDR--2/32/3

Improved PrefetchImproved Prefetch

3 Pre3 Pre--fetchersfetchers

Memory DisambiguationMemory Disambiguation

DDRDDR--2/32/3

Memory AccessMemory Access

65nm65nm90nm/65nm90nm/65nmIntel 45nm HiIntel 45nm Hi--K+Metal GateK+Metal GateIntel 65nmIntel 65nmTechnologyTechnology

>2Ghz>2Ghz

DemoDemo’’d ?d ?
3GHz3GHzUp to >3GHzUp to >3GHz

DemoDemo’’d 3.33Ghzd 3.33Ghz
3GHz3GHzClock FrequencyClock Frequency

SSE3 (Equiv) SSE3 (Equiv) 

128B128Bits/Cycleits/Cycle
SSE3 (Equiv)SSE3 (Equiv)

64Bits/Cycle64Bits/Cycle
Intel SSE4 ISAIntel SSE4 ISA

128 Bits/Cycle128 Bits/Cycle
Intel SSSE3 ISAIntel SSSE3 ISA

128 Bits/Cycle128 Bits/Cycle
SSESSE

1000MHz1000MHz1000 MHz1000 MHzUp to 1600 MHz Up to 1600 MHz Up to 1333 MHz Up to 1333 MHz System BusSystem Bus

14 Stage14 Stage

Speculative OOO Load/StoreSpeculative OOO Load/Store

Macro & Micro FusionMacro & Micro Fusion

4 Issue4 Issue

Up to 12MBUp to 12MB

24 way Shared  L224 way Shared  L2

Higher BWHigher BW

256bit data width256bit data width

45nm Hi45nm Hi--kk

PenrynPenryn

Shared L3Shared L3

128 bit data width128 bit data width
Dedicated L2Dedicated L2

64 bit data width64 bit data width
Shared L2Shared L2

Higher BWHigher BW

256bit data width  256bit data width  

CacheCache

12 Stage 12 Stage 

No load/store reNo load/store re--

orderingordering

3 Issue3 Issue

Up to 2MB Up to 2MB 

AMD K8AMD K8

12 Stage 12 Stage 

No load/store reNo load/store re--

orderingordering

3 Issue3 Issue

Up to 4MBUp to 4MB

BarcelonaBarcelona

14 Stage14 Stage

Speculative OOO Speculative OOO 

Loads/StoresLoads/Stores

Macro & Micro FusionMacro & Micro Fusion

4 Issue4 Issue

Up to 8MBUp to 8MB

65nm Intel65nm Intel®® CoreCoreTMTM

Microarchitecture            Microarchitecture            

Pipeline EfficiencyPipeline Efficiency

Issue WidthIssue Width

Total L2/L3 CacheTotal L2/L3 Cache

Processor Microarchitecture Comparison

All product information and dates are preliminary and subject to change without notice


