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Forward-Looking Statements 

During our meeting today we may make forward-looking statements.   

Any statement that refers to expectations, projections or other characterizations of future events or circumstances 

is a forward-looking statement, including those relating to market position, market growth, product sales, industry 

trends, supply chain, future memory technology, production capacity, production costs, technology transitions and 

future products.  This presentation contains information from third parties, which reflect their projections as of the 

date of issuance. 

Actual results may differ materially from those expressed in these forward-looking statements due to factors 

ŘŜǘŀƛƭŜŘ ǳƴŘŜǊ ǘƘŜ ŎŀǇǘƛƻƴ άwƛǎƪ CŀŎǘƻǊǎέ ŀƴŘ ŜƭǎŜǿƘŜǊŜ ƛƴ ǘƘŜ ŘƻŎǳƳŜƴǘǎ ǿŜ ŦƛƭŜ ŦǊƻƳ ǘƛƳŜ ǘƻ ǘƛƳŜ ǿƛǘƘ ǘƘŜ {9/Σ 

including our annual and quarterly reports. 

We undertake no obligation to update these forward-looking statements, which speak only as of the date hereof. 

Cornell University ς October 18, 2013 
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Overview 

ÁAbout SanDisk 

ÁFlash Trends 

ÁFlash Optimized Data Center Solutions 

ÁConclusions 
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About SanDisk 
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A Global Leader in Flash Memory  
Storage Solutions 

· Financials ŀǎ ƻŦ vнΣ Ψмо.  Net Cash = [Cash + cash equivalents + short-term & long-term marketable securities] less [debt at maturity value] as of the end of QнΣ ΨмоΦ Headcount & patents as of !ǳƎΦΣ ΨмоΦ ×NPD 
9ǎǘƛƳŀǘŜΣ WŀƴΦΣ ΨмоΦ ºEstimates ƻŦ ǘƘŜ ƳŜƳƻǊȅ ŎŀǊŘ ϧ ¦{. ƳŀǊƪŜǘǎ ŦǊƻƳ bt5 όWŀƴΦ Ψмоύ ŀƴŘ GfK Retail and Technology, Oct.Σ Ψмн. È Gartner: NAND Flash Supply & Demand, WW 1Q Ψмн-пv ΨмпΣ нv ΩмоΦ ¦ǇŘŀǘŜ WǳƴΦΣ ΨмоΦ  

The Leading 
Retail Brand in 
Key Marketsº 

 

  

Close to Half of  
Industry Bit Output 
Together with manufacturing partner ToshibaÈ 

Technology Leadership 

4,900+
 Patents· 

1991 2013 

Enterprise SSDs and Storage Software 

Qualified at 
6 of the Top 7  

Server & Storage OEMs 

All leading 
smartphone &  
tablet 
manufacturers  
use SanDisk 

SanDisk Client SSD  
Design Wins at 

11 Leading PC OEMs 

The Leading Retail Brand in 
Key Marketsº 

#1 Global Retail  
Revenue Share× 

Rankings Trailing 4 Qtr. Financials· Global Operations Technology 

5,000+ Employees· 

Fabs  World Class NAND 
 Capacity 

19nm Leading Process Node 

1Ynm Shipping 

$5.6B Revenue 

$4.4B Net Cash· 

$0.7B R&D Investment 
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Complete Top to Bottom Integration 

Full Stack Enables Segment Optimized Solutions 

Performance Scalability 
System 

Utilization 
Endurance Cost Life Cycle 

CONTROLLER NAND TECH NAND DIE WAFER SCALE MFG SSD SOFTWARE 
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Flash Trends 
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Bits per cell 

Toshiba-SanDisk 

~4F2 cell  

Toshiba ï SanDisk Flash Partnership 

3D 
NAND & 
BiCS 

Physical scaling:  210nm Ą 160 Ą 130 Ą 90 Ą 70 Ą 56 Ą 43 Ą 32 Ą 24 Ą 19nm 

Logical scaling:  X1 (SLC) Ą X2 (MLC) Ą X3  

Cornell University ς October 18, 2013 

BiCS = Bit Cost Scalable  
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2D-NAND Scaling Considerations 

Á1Y technology node is 19/19.5 nm Ą a substantial cell area 
reduction 

Á1Y incorporates several new process modules to improve 
performance and reliability 

Á1Z will leverage 1Y innovations to scale both X, Y dimensions Ą 
substantial cell area reduction 
 

19 nm 
19/26nm 

1Y 
19/19.5nm 

1Z 
Note: Diagram not to scale 
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3D NAND Technology 
BiCS  ς 3D charge trap 
structure  
Á5ƻŜǎƴΩǘ ǊŜǉǳƛǊŜ EUV 
ÁRegular optical tools   
ÁBridge technology to 3D 

ReRAM 
  
 

Bit Lines 

Source Lines 

Select Gates 

Word Lines 

Back Gate 

Y-cut: 
WL        

X-cut: 
BL        

Note: Diagram not to scale 

3D NAND--Alternatives to Planar NAND 
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3D Resitor RAM : will follow 3D-NAND BiCS 
 

3D ReRAM can scale to below 10nm node providing 
cost reduction beyond 2020  
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Spectrum of Memory Technologies 
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Positioning/Prospects of Memories

Write/Program Cycle Time (s) 
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Data Storage

ReRAM and BiCS 
are the two most 
promising post-2D 
NAND candidates

Progression of Memory Technologies 
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Source: SanDisk, presented at IMEC 2011  
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Flash Optimized Data Center Solutions 
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Flash is Enabling New Applications, Growing 
Fast 

Source: Gartner 
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Flash Drives Savings in the Enterprise 

Server/SAN Consolidation Hot, warm, and cold data Lower Cost SSD 
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High performance HDD 

MLC 
Caching 

In-Memory 
Computing Flash DIMM 

3D 
Capacity HDD 

SLC 

Time 
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Cold Storage 
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Software Unlocks Flash Potential in the Enterprise 
Data Center 

FLASH + SOFTWARE 

New SAN 
Architecture 

In-Memory 
Databases 

Cold 
Storage 

Big Data 
Analytics 

Virtualization & 
Cloud Computing 

Server-side 
Caching 

Flash as replacement for 15k RPM HDD 


