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e Samsung Semiconductor Business

e SW for Flash Memory

*Vision of SW Engineer @ Samsung
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Business Division
Visual" W Mobile  WliTelecomm. " Digital
Display Comm Systems Appliances
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Semiconductor Types

DRAM

Dynamic Random Access
Memory (PC)

Central Processing Unit
- Brains of a Computer

SRAM T —
Digital Signal Processing
Static Random Access Memo“ Thought —
Memory (Mobile Phones) Image Sensor
Converts Optical Image
into Digital Signal

Display Driver IC

Flash Memory M

Nonvolatile Memory
(Storage Devices)

Phase Change RAM
(Applications: Needs more
exploration)

Powers and Controls
Liquid Crystal Displays
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1997

Motorola

Toshiba

QLT

( Source : iSuppli)

Semiconductor Industry Rankings

2002

Intel

g

Renesas

TI

Toshiba

STMicro

Infineon

2"d Place Market Share for Seven Consecutive Years

Ranking

Intel

SR

Toshiba

TI

Renesas

Hynix

STMicro

2010
Sales ($Mil.) M/S
40,020 13.2%
28,137 9.3%
13,081 4.3%
12,966 4.3%
11,840 3.9%
10,577 3.5%
10,290 3.4%
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Market Leadership

2008 2009 2010

Rank Rank Rank

¢ DRAM 30.1% 1 SR 1 374% 1
‘0 ST 27.0% 1 23.8% 1 20.4% 1

@kﬁx DD 21.7% 1 22.2% 1 2320 1
‘ NAND 42.1% 1 40.6% 1 38.6% 1
';)":(':tii(ggh;p 50.0% 1 55.8% 1 59.4% 1

% Source : DRAM, SRAM, NAND (iSupply), MCP, DDI (Samsung
3% Calculated on revenue basis
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Flash Solution £tz s Al 7|= 2 Of

d Flash Solution = NAND + Controller + Software
O Software = NAND 221 SW + Host Interface SW (NAND &1}

X3HE AN T * A BE

4 L

e sw(%c:éa% Host Interface . SD, eMMC
, ost Interrace o SATA, SAS
* NAND F X 24 NAND H A . PCle

Wear Leveling

Bad Block Management
Power Off Recovery
Garbage Collection

Mapping Algorithm

SW
(NAND 2tg|,

N5 B4

Host SW N
(File System)  NANDO]| %|X2}=

File System(OS)
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Flash Software Portfolio

Microsoft E - SSD (PATA/SATA/SAS)
“teD Smartphone | - Hybrid HDD
(intel P

Key Technology ‘

symbian
‘////l\;bi/k!;\one Applications U N
‘0 UALCOMWA _— Host Interface .
u‘lzm!a(:jl‘i?iytn““b"‘?n Car NaVigation

e SAMSUNG

- moviNAND, xD S MM Cuicro

File System FTL - SD/uSD
‘ L (TFS4) - e-SSD
\ | Microsoft FTL - UFD
& A symb.an (XSR, FSR) Flash Interface
"} = MP3 Player Processor/OS
_yepp g [”l
é TeleChips “WNAND (sLc ML)

Siriver - OneNAND Controller

\ - FlexOneNAND

’ - PPN

* Host I/F : SAS/SATA/PATA, SD, USB, MMC
» Set SW 2} Integration
) e Controller 2} HE Xl 24| &
; * Chipset/OS®H Adaptation 82 e N
-HEE, 28, 45 K'Est 8
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~ Data#
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SSD Technical Issues: Operating System

0 OS has been optimized for HDD over decades
— Especially, file system and memory management
— Ex. delayed write, sequentially-optimized allocation, read-ahead, swap operation

O HDD optimization = SSD optimization?

Common Different (SSD)

* Page/block boundary
- Favors large I/0 * Large read-ahead is a waste

- Favors delayed write * Not seek time but write perf.

- Segmented FS layout is dependent on position &
fragmentation

O Not only OS, but also Applications
— Should utilize the internal I/O parallelism of SSD (like CPU parallelism)
— App-level I/O parallelism: multi-tasking 1/O, asynchronous I/O

* —— ——————————————————————— 11[26
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SSD Technical Issues: SSD SW Internals

( Storage Buffer Management
— SSD has larger buffer than HDD (similar to RAID buffer)
— Efficient buffer coordination between host and storage device will be helpful

0 How to coordinate with existing RAID system?
— Multi-layered hierarchy of RAID system with (duplicated) buffers
— Translated host I/O pattern into SSD-friendly pattern (ex. Pre-fetch, deferred write)

0 How to utilize internal parallelism?
— Interface for multiple I/O command — NCQ (up to 32)
— Cf. number of flash chips in SSD — 64 (Gen3)
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Worldwide IT Spending & Growth (2007~2012)

USD Bil
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Worldwide IT Spending Growth by Sectors (2009)

» Software & Service increase!!! device down!!!

« Software will continue grow 3.3% in 2009
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>

iTunes Unique Apps

Source: O'Reilly Research

500 million apps downloaded.
And counting.

aeld App Store: 15,000 apps and 500m downloads
L____,._.—-——— & Posted by admin i

Apple Inc. is celebrating a huge App Store milestone: 500 million
downloads, and over 15,000 apps in the store.
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Mobile contents revenues forecasted to grow

to half the size of device market in 2011

Mobile device/content market forecast
USD Billions
CAGR
342 C11%
Non-SMS eee
mobile
content
revenues
222
Mobile - 65%) | C10%>
device | (75%)
revenues
2006 2011

Source: Yankee Group global mobile forecast
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S/W £0f9] Vision

20094 Emerging 10LC} 7|= = 377} S/W7|= O|LC}.

[ MIT Technology Review 2009 ]

Intelligent Software Assistant POWERFUL SOFTWARE AS A PERSONAL AIDE
Hash Cache NEW METHOD FOR STORE WEB CONTENTS
. ' REMOTELY CONTROL NETWORK HARDWARE WITH
Software-Defined Networking SOFTWARE
CUT DNA SEQUENCING COSTS DRAMATICALLY
NANOWIRES TO CREATE ULTRADENSE MEMORY CHIP
" NEXT GENERATION OF CYBORG DEVICE
@ CHEAP DIAGNOSTIC TEST OUT OF PAPER
“__| NOVEL BATTERY TO RUN ON SOLAR POWER AT NIGHT
W NEW REACTOR DESIGN FOR SAFER NUCLEAR POWER
~ =
|~ NANOWIRES POWER IMPLANTABLE MEDICAL DEVICES
>$. 19/26
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S/W £0E9| Vision

S=d TeAs S/Wol sade =
NOKIA ~ . Nokia is transitioning from a

C ting Peopl .

Nﬂnnﬁl\lngk-mgzo N (&7 ¥ al hardware manufacturer of mobile

Stzv;hecn) El|aop | _ 2 =~ o devices to a software and solutions

(SW Expert from MicroSoft) | ‘Y business.

Sony CEO e Forget the hardware,

Sir Howard Stringer : ' let’s do software.

@ I believe that HP should be more
valuable than the sum of its parts,

HP’'s New Chief

Leo Apotheker Software is sort of the glue to make

that happen.
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http://www.backchina.com/news/pictureNews.html
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