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Televisions Flat Panel TVs
Price parity not required
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Televisions

Flat Panel TVs

Price parity not required
for widespread adoption
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Enterprise HDD Access Density (IOPS/GB)
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 Enterprise “High IOPS” market served by TierO and Tier1 products

» Capacity served by Tier2 HDD
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Enterprise HDD and SSD Access Density (IOPS/GB)
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Enterprise HDD and SSD Access Density (IOPS/GB)
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« Enterprise “High IOPS” Mission Crittical market shifts to SSD

« Capacity will be served by a single HDD Tier
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HDD SSD
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HDD SSD
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HDD SSD

Enterprise SSDs >> HDDs

TCO and Infrastructure Fuel Volume Explosion!
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NAND Flash Shipments by Applicatin
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Solid State Storage technology
IS already a game changer in
Performance, Power and Storage Density

The key to massive adoption is

continued cost reduction

Working together
to create the best value for our customers
will benefit the entire industry
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SLC Gen1 MLC Gen2 MLC

Flash

Flash Flash

Cells

Cells Cells
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Erase circuits circuits for MLC circuits
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SSDs aggregate lots of
complex flash chips...

= 55

SLC Gen1 MLC Gen2 MLC
Flash

Flash Flash

Cells

Cells Cells

ReadIProg'> Additional More control
Erase circuits circuits for MLC circuits
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SLC Gen1 MLC Gen2 MLC

Flash Flash

Cells Cells
— -

Great for consumer applications
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Gen1 MLC Gen2 MLC

SLC

Flash Flash Flash

Cells Cells Cells
— ]

Great for consumer applications

SSD Solution:
Simplify the flash and
Use intelligent Flash
controllers Cells

Jajjosuo)

Minimal D
support circuits
+ -+
Need Storage Class Flash
for Enterprise Applications

SMART Modular Technologies

Wednesday, August 18, 2010




Host Interface

16 Flash / SSD!

SMART Modular Technologies

Objectives:

1.
2.

Minimize the cost of each flash chip

Allow variability across the population
of flash

. Concentrate complex circuitry in the

controller

. Manage variations in flash

performance from the controller

. Optimize the flash/controller interface
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HDD Media

SMART Modular Technologies

Signal Processing

&
Error Correction

Long history of managing
high error rates and imperfect media

1071
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HDD Media

Signal Processing

-16
8 10

Error Correction

Long history of managing
high error rates and imperfect media

Leveraging these concepts will lead to the most
cost effective SSD solutions

Signal Processing 10"

Flash

&

Error Correction
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HDD Media

Flash

SMART Modular Technologies

Programmable Adaptive Sophisticated

Write driver and Programmable Error Correction

Read circuit Bit Detector Code

« Characterize the quality and capability of the media
 Allocate data based on quality of media

Programmable Adaptive Sophisticated
Write, Erase, Programmable Error Correction

Read Circuit Bit Detector Code
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HDD Media

Flash

SMART Modular Technologies

Programmable Adaptive Sophisticated

Write driver and Prqgrammable Error Correction
Read circuit Bit Detector Code

» Tune write, erase, and read parameters by media
» Adjust parameters versus temperature

Programmable Adaptive Sophisticated
Write, Erase, Programmable Error Correction

Read Circuit Bit Detector Code
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HDD Media

Flash

SMART Modular Technologies

Programmable Adaptive Sophisticated
Write driver and Pro_grammable Error Correction
Read circuit Bit Detector Code

* Programmable detector tuned by operating conditions

Programmable Adaptive Sophisticated
Write, Erase, Programmable Error Correction
Read Circuit Bit Detector Code
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HDD Media

Flash

SMART Modular Technologies

Programmable Adaptive Sophisticated
Write driver and Prqgrammable Error Correction
Read circuit Bit Detector Code

 Strong error correction code and defect management
schemes to ensure error free performance

Programmable Adaptive Sophisticated
Write, Erase, Programmable Error Correction
Read Circuit Bit Detector Code
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« Solid State Storage is Enterprise Storage
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« Solid State Storage is Enterprise Storage

* The Opportunity to Change The Game in
Enterprise Storage is upon us

 Memory Suppliers can Realize Enormous
Growth by Providing Storage Class Flash
— Minimum onboard processing
— Wider distributions can be tolerated

Working together
we can

Stop the Enterprise from Spinning!
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