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Legal Disclaimer

� INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH INTEL® PRODUCTS and TECHNOLOGY.  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 Corporation may have patents or pending patent applications, trademarks, copyrights, or other intellectual property rights that relate to 
the presented subject matter.  The furnishing of documents and other materials and information does not provide any license, express or 
implied, by estoppel or otherwise, to any such patents, trademarks, copyrights, or other intellectual property rights.

� 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. This document contains information on 
products in the design phase of development.  The information here is subject to change without notice.  Do not finalize a design with this 
information. 

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

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

� Copies of documents which have an ordering number and are referenced in this document, or other Intel literature, may be obtained from:

Intel Corporation

www.intel.com

or call 1-800-548-4725

� Intel, and the Intel logo are trademarks or registered trademarks of Intel Corporation or its subsidiaries in the United States and other 
countries.

� One gigabyte, or GB, equals one billion bytes when referring to solid state drive capacity.

� “Vegas Pro 8” is a Professional HD video editing, audio editing, and DVD authoring software by Sony Creative Software Inc. 

� “Adobe Premiere Elements 4.0” is photo and video editing software product by Adobe Systems Incorporated. 

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

� Copyright © 2008, Intel Corporation
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Agenda

� The Need for NVM Cache

� Initial NVM Cache Products

� New Intel® Turbo Memory with User Pinning

� The Path Beyond 
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Vision: 

NAND Solutions can unleash Computing

Our Mission is to remove that bottleneck

Source: Intel measurements
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NVM Computing Solutions 

Enables the Optimum Platform Solution for 

Performance, Capacity & Cost

Capacity (GB)
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HDD Traditional 
Solution

Low Performance
High Capacity

Basic Segment

HDD + Cache

Better Solution 

Best Performance per $
High Capacity

Mainstream Segment

SSD

Best Solution

Highest Performance
Good Enough Capacity

Premium Segment
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NVM Caching Overview

Front Side Bus

DRAM Channels

DMI

SATA

ICH10

Optimized platform performance when 

DRAM contains code/data.

If information not in DRAM, 

system slows to wait for HDD access.
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Front Side Bus

DRAM Channels

DMI

SATA

ICH10

PCIe 

Optimized platform performance when 

DRAM contains code/data.

If information not in DRAM, 

system slows to wait for HDD access.

NVM Caching Overview

NVM Caching alleviates the latency 

of the HDD and improves system 

responsiveness
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Up till now …

� NVM Caching Algorithms
• Write through architecture

• Utilize Microsoft “ReadyBoost”*

� Technology Limited Practical Densities
• 1 -2 GB

• Increases sensitivity to caching algorithms and hit rates

� Additional Usability Features
• Improved boot times

• Microsoft “Ready Drive”*

� Representative of Intel® Turbo Memory Products
• 1GB Launched in ’07 with Mobile Centrino Platforms

• 1GB Launched in late ’07 for Desktop Platforms

• 2GB Recently launched  – Mobile Centrino® 2 & Desktop 4 Series Platforms

*Third party marks and brands are the property of their respective owners



Santa Clara, CA  USA

August 2008 9

New

Intel® Turbo Memory with User Pinning
� Enables User Direct Control of which Applications to Accelerate 

• User pinning allows the choice of which applications or files are stored in NVM 

• Create “personalized” PCs

� Technology Enabled Capacities that Align 

with Application Requirements 
• 2-4 GB

� Increases Usability Features
• Microsoft “Ready Drive”* support

– Improved boot times

• RAID compatible 

• Backward compatible 2GB MS “Ready Boost”* configuration option

� Form factor PCIe solutions for both Mobile & Desktop platforms

*Third party marks and brands are the property of their respective owners

Personalize Your System and Improve Performance for the 
Applications You Choose with 

Intel® Turbo Memory 

Drag & Drop

*
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Intel® Turbo Memory  

User Pinning via the Intel® Dashboard
Quick Pin
Drag & Drop apps for quick performance 

boost
Drag & Drop apps from list to the “accelerated” list

Custom File Set Pin
Create custom file set for common 

files; all of your game level maps
Create a custom file set with all files from 
various directories; then drag & drop the file 
set to “accelerated” list

Profile
Build profiles for your favorite activities
Includes one or more files “accelerated” and saved for 
later use
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Demo – Intel® Turbo Memory

Mobile Content Creation Demo

Intel® Turbo Memory delivers multi-tasking 

improvements

Spend less time waiting for your PC
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Spend less time waiting for your PC

Adobe* Premiere Elements* 4.0 Application Load 

*Third party names and brands are the property of their respective owners

Intel® Turbo Memory Baseline

Intel® Turbo Memory delivers multi-tasking 

improvements
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Spend less time waiting for your PC

Sony* Vegas Pro 8 Video Application Load and Rendering Session

*Third party names and brands are the property of their respective owners

Intel® Turbo Memory Baseline

Intel® Turbo Memory delivers multi-tasking 

improvements
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1.41 GB

640 MB

Intel 

User Pinning

Microsoft* Vista*

ReadyDrive*#

2 GB

3.20 GB

896 MB
Microsoft* Vista*

ReadyDrive*#

4 GB

Intel 

User Pinning

Intel® Turbo Memory  

Product Offerings

2GB Initial Configuration Option 

with Ready Boost* (vs User Pinning)

*Third party marks and brands are the property of their respective owners

# Listed ReadyDrive* capacity is used for ReadyDrive* write caching, formatting and other functions. 
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A Bright Future for NVM Cache

� Platform Performance Requirements and Storage 

Challenges Continue

� All Key Vectors Improving for NVM Cache

• Improved Caching Algorithms

– Write back cache capable 

• Higher Performance Silicon

– High Speed NAND architecture is 5x standard flash bandwidths

– Optimized memory controllers

• Technology Enabled High Density Silicon

– Wider caching workloads supported

• Standards-based Solutions Enable 

Future Platform Innovation 

(power, NVM consolidation, etc.) 
– ONFI 2.0 HW and command Interface 

– NVMHCI SW Interface ONFI2 Module 

Connector

ONFI2 NAND 

Flash Modules 

and Silicon
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Summary

� Storage Subsystems Limiting System Performance Benefits 

Today

� New Intel® Turbo Memory with User Pinning 

• Enables User Direct Control of which Applications/Files to Accelerate 

� Platform Performance Requirements and Storage 

Challenges Continue …

• The opportunity for NVM Cache innovation expanding
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Thank You

www.intel.com/go/nand

Questions ?


