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Agenda

 SSD adoption: drivers and barriers

 Introducing the Netbook (ULCPC)

 Vertical integration a key

 Summary - conclusions



Santa Clara, CA  USA

August 2008 3

SSD Adoption: Drivers and Barriers

 SSD adoption drivers: 

• Ruggedness, performance, power consumption, 

form factor, heat, noise

 What about cost and capacity?

 Are these barriers today?
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Introducing the Netbook

 Adopted as new  “must have” device

 Primary purpose - surfing the Web

Smartphone
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Netbook Market Drivers

Three important benefits explain why this 

new market is so compelling:

 Convenient web connectivity

 Easy mobility

 Low cost
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Affordability

Low cost

High cost

Low High

Ultra Mobile PC (UMPC)

(~1.3lbs., 4.5”-7”)

Traditional Notebook

(~7.5lbs. , 14”-19”)

Smartphone

(~0.5lbs., 2”-3”) Netbook

(~2.2lbs., 7”-9”)

Netbook Market Positioning

http://h10010.www1.hp.com/wwpc/us/en/sm/WF25a/321957-321957-64295-321838-3329741-3369264.html
http://www.dell.com/content/topics/reftopic.aspx/pub/products/latit_kat?c=us&cs=555&l=en&s=biz&~section=d830
http://en.wikipedia.org/wiki/Image:SE_P910i.jpg
http://www.acer.com/aspireone/
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Today’s Typical Netbook 

Specifications
Retail price $250-$600

Weight ~2lbs

LCD panel 7”-9”

Storage type & capacity(*) Flash-based solid state drive (SSD)

4GB-16GB

Microprocessor Intel Celeron-M, Atom, VIA C7-M

Operating system Linux, Microsoft XP

Memory card slot 1-2

Wireless Connection (**) 802.11b/g

(*) HDD options are available for higher capacity

(**)  Some manufacturers are partnering with service providers for 3G web access
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Netbook Components 

Relative Cost

Source: DAIWA Institute of Research 2008

Margin, 11%
Assembly, 4%

Transportation, 3%
Software, 6%

MPU + chipset, 13%

Storage, 24%DRAM, 3%

Other ICs, 5%

LCD, 14%

Battery, 4%

Others, 13%
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Netbook PCB - HDD or SSD?
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“From a storage perspective, ULCPCs and

SSDs appear to be a good match. 

SSDs provide the required: 

•Small form factor

•Durability

•Low power consumption

…perhaps most importantly, SSDs can provide

the required capacity at very low price points.”

SSD Value for Netbooks Endorsed 

by Analysts and PC OEMs

IDC, “Ultra Low Cost PCs and SSDs. A Good Match?”, 

Jeff Janukowicz, IDC #212765, June 2008
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PRESS RELEASE

CONTACT: SanDisk Corporation

Ken Castle

(408) 801-2195

ken.castle@sandisk.com

SANDISK LAUNCHES SOLID-STATE DRIVES AIMED

AT HOT NEW CATEGORY OF ULTRA LOW-COST PCs 

SanDisk pSSD Flash Memory Modules Are Positioned As Storage 

of Choice For Emerging “Must-Have” Market of ULCPCs or „Netbooks‟ 

SanDisk Corporation
601 McCarthy Boulevard
Milpitas, CA 95035-7932

Phone: 408-801-1000

TAIPEI, TAIWAN AND MILPITAS, CALIFORNIA, June 3, 2008 –
… 

According to Joseph Unsworth, Research Director at Gartner, The 

opportunity for SSDs in the emerging market of ultra low-cost PCs is promising.”

Gartner expects the low-cost SSD category to grow from 635,000 units in 2007 to 

over 33 million units in 2012,

and that represents a five-year compound growth 

rate of 117 percent.3   “As semiconductor innovation 

enables more powerful functionality at lower prices, 

storage requirements will continue to be elastic,

providing opportunities for companies that can 

command compelling low-cost SSD solutions,” 

said Unsworth. 
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SSDs in Netbook Forecast
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What Does it Take From Flash 

Vendors to Make SSD 

Adoption a Reality?

NAND Flash High 

Volume Manufacturing 

Capabilities (FAB)

Flash Memory 

Management –

Controller & System 

Development NAND Flash

Design & Architecture

Vertical Integration Across Major Building Blocks
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Availability – Petabytes of NAND for multi $B market

Stable competitive price – economy of scale will drive 

consolidation

Quality – vertical integration 

for internal feedback loop

SSD Market Requires 

Assurance of Memory:

SanDisk-Toshiba 300mm Fabs Yokkaichi, Japan

mega FAB3

mega FAB4

Petabyte = 2 50 bytes
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2006 2007 2008 2009 2010
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• Yearly process shrink

• Capacity doubling

• More bits per cell (MLC)
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Not All MLC Is Created Equal 

New vendors just entering MLC market

MLC history:

• 1992 - First MLC Patent - Eli Harari

• SanDisk-Toshiba Partnership

– 2001 - First NAND MLC Product 

– 2002-2008 - 6 generations of MLC 
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Flash Management 

Know-How Required

Accumulated

Bad Blocks

Dynamic Bad-Block 

Management

Likelihood of Flash 

Wear Depends on Use

Static Wear-Leveling

New Flash Contains

Bad Blocks

Bad-Block Management

Bit Flips

Error Detection/

Error Correction

Write/Erase

Cycles Limitation

Dynamic 

Wear-Leveling

Sub-Optimal 

Write/Erase Ratio

Virtual Mapping

Note: Challenge increases as process shrinks
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Summary:

SSD Adoption Where When How?
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Conclusion 1:

The building 

blocks make 

the difference!
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Conclusion 2:

SSD value answers Netbook needs today
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Bottom Line

Thank You


