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Latest News on Netbook Market




Netbook Market heads for ..

o

160 -
140 -
120 -
100 -
83 -
63 -
43 -
20

MDD s LC-Netbock (Smartbook) mmmNethook (Netlop) —=—@=(ETAM

1500

sm B B 145 [ 21

2008 2009 2010 0.1 2012 2013
Source: Market Analysis based on ABI, Gartner , IDC, etc

ARM based Netbook solution
getting interest

Linux OS (Android, Chrome,
Ubuntu etc) getting attentions

Operator subsidy biz model
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Samsung AP solution for Net-book

Samsung System LS[7
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Competitive Core Technologies Overview

CPU

Advanced Circuit for

Low leakage & high perform.
- >25% better on leakage current
- 1GHz Taurus1
- Typ: 11mW vs. >30mW (Q)

- 1GHz x 2 Orion

Close collaboration w/
Leading 3D IP providers

World Best Performance

- Taurusl: 89.5Mtri/s &1Gpix/s

- Orion: 267Mtri/s & 1.6Gpix/s

Samsung System LS[?
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Only few companies can
commit on 32nm/28nm

- World first 45nm SOC

- 32nm SOC 6 mos. Ahead

- Taurus-L by Q2."10

- 28nm ready by Dec. 2010

Small Form Factor

OneDRAM 14x14 POP

10x10 POP by Oct. ‘09
Advanced POP solution,

TSV, under development

Multimedia

Only S.LSI supports all
major codec and profiles

- Taurusl: 1080p@30fps for codec

- Q: 1080p@30fps only for Decoding
720p for encoding

- T: 720p decoding/encoding

Power

Power Save Technology
- DVFS / AVS

Dedicated HW Engine
for Low Power MP3 & Video

- MP3: >100hrs @1200mAh
- 720p Video: 320mW vs. 770mW (Q)




Roadmap for Netbook

Evolutionary & seamless Netbook Solution

2009 2010
Orion Hercules
CortexA9 800MHz Dual CortexA9 1GHz Dual
Ultra
Peffifiiice - 3010 S 3011
lMP: 1011 MP: 1Q 12
S5PV210 . Pegasus

Easy migration

CortexA8 1GHz e e e CortexA9 1GHz Single
E e SW compatibility b/w I

S5PV210 & Orion 5
""""""""""""""""" *Legend
s 3 \ FS: Functional Sample
FS+H1Q+10 FS'_ZQ ‘11 MP: Mass Production
MP: 3Q ‘10 MP: 4Q 11

Seamless & solid product line-up for Netbook
Easy S/W & H/W migration, reducing time to market
Cost effective & complete reference platform

-preliminary and subject to change withogt notice



High Performance PC on your hand

PC-like experience with your mobile devices with Samsung

Web-browsing
{lower is better]

Cortm-AB Atom Cortex-A8 PCLLD
£2IMHz 16@Hz LeHz 16Hz
(oonm) (40nm) (L2GhiNE) (LAL1AE)

(4Bnm) (4B6nm)

Gual Eagle 1.2GHz
(Aquila)

Dual CortexA91.0/1.2GHz

(OHon! Hercuiles)
; DualConexh? 1.26Hz
CortexA8 8333 MzIGHz
{S5PC10D/SIPC110) Prmest
. DuA Sparrow S00MHz
{Vanus}
2107201 201212018
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What Samsung can offer

“Hardware

Ultra Low power & high performance CPU (>1GHz) Full-browsin g
Outstanding Video/Graphic performance (1080p) P latform
Netbook Friendly & BOM cost-effective I/F support
USB2.0 Host, PATA, DDR2, ADC, HDMI
Core Power bleasuremenis
Advanced Low Power Scheme (MtCMOS, ABB, DVFS) s Lo
Various synergetic silicon solution offer " All d ay
use ++

o s Unly

= = Liie from a 1400mAh Batiery

Low cost Linux OS (Ubuntu, Android, Chrome* etc)
Abundant & cheap applications thru solution partners

*
« »ubuntu

@ User Friendly
E =g Solution

Wireless solution (3G/WiFi) with partners

Reliable chip supply capacity (IDM)
Strong customer support

\7/~  Target
BOM < $99

Time to market solution

* Other names and brands may be claimed as the property of others.
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S5PV210
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Cortex product Positioning in Netbook

" ARM Netbook of ‘10
ike net-book
hone & MID

TAM
5M units

PC
application

d net-book

Y TAM

MP3, Divx 1M units

2D/3D UI

A

" V210 y

Full HD - Multimedia Rich

World 1 * Full HD
- Cortex A8 800Mhz/1Ghz (FS:'09.Q4)

- Full HD 1080P MFC (DviX) N
- HDMI 1.3 =g

y

- Improved 3D (40M triangles/s, 2000Mpixels/s)
- 45nm
- MP3 Play: 70~90 Hour target

' C100

HD — 720p Volume zone

Ready to M.P.
- Cortex A8 667/833Mhz

- HD 720P MFC (Dvix) I

N

- HDMI1.2
- HW 3D (10M triangles/s, 167Mpixels/s)

£

- 65nm
- MP3 Play:50 Hour

Samsung System L



S5PV210 Overview

Solution for attractive UI

Full Multimedia Coverage

with HD(1080p) level MFC

running on H/W 3D

World 1 SEOSOP solution You can experience fantastic 3D world!
You can have a World best multimedia =~ _ et

portfolio!

\ 800 MHz /1 GHz

Power Efficiency N, Cortex A8 :

Low power MP3 & video play . .

Adaptable for 3D UI world best 3D & Multimedia solution
Power save Technology (AVS/DVFS) fully covered Interface

More room to reduce power Package for MID/Net-book

* AVS: Adaptive voltage scaling / DVFS: Dynamic Voltage Frequency scaling

Samsung System LS[#)
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S5PV210 Value points

Benefits to customers — PC in your hand !!

1) 1GHz CPU + 512KB L2 Cache + 200MHz Bus

Capacity to realize web browsing speed as fast as X86 !!

. Reaction speed will be also improved !

. C110 fits cloud computing atmosphere

2) 3D performance up to 40M tri/sec + 2G pixel fill rate

C110 has capacity of high quality 3D game and special 3D UI
. Mobile games in smart phone become more and more qualified
. Smart phone will have 3D obstacle like Avatar for UI

3) Encode and Decode 1080p + support full profiles

Realize home theater in your mobile devices !
. Deliver 1080p video through HDMI1.3 to TV without sacrifice quality
. Beneficiary : High end smart phone, Net-book & Full HD Camcorder

ARG GG GET MAT (Srmiva BARGT Y SRR AT
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Why does V210 fit Netbook? ContiontaD

Performance

Web-browsing

(lower Is better) Systemn power
(lower Is better)

Samsung System LSIZ)ES



Beyond imagination: Fun

Console level games with Mobile Phone

Plenty of SW & Game titles (Open GL ES, Open VG support)

S5PC110 3D Performance S5PC110 3D Performance
versus Game Machine

144fps

S5PC110

PS2

S T

Geometry 35M tri/s 20M tri/s 75M tri/s S5PC110

Fill Rate - 667M pix/s- 1,000M pix/. 2,400M pix/.

FutureMark Benchmark
(Samurai scene)

Samsung System LS
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Beyond imagination: Entertainment Center

S5PV210 — Powering your Mobile Entertainment Center

Widest range of 1080p Codec High performance SoC for
Profiles for instant play 1 ESEAEESNE SNSRI SNERRnEn o Multiple Functions
H.264 (bp,mp,hp), MPEG4 (sp, asp), ‘i sise’ " \GEdiEsmsmnEEs Internet TV, Video Conferencing,
VC1 (sp, mp,ap), DivX (v4, v5), etc. ' Multi-Tasking, etc.

= -
EE

Full HD
1080

1GHz Mobile CPU
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H|gh Resolutlon D|spIay output
through HDMI 1.3

Deepest color using the latest HDMI standard
Dual display

* Other names and brands may be claimed as the property of others.
Samsung System LS
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Hi-Fi Surround Sound

3 Channel 12S, SPDIF,
5.1 Channel Surround, SRS, etc




Advanced Low Power Technologies

All day use ++

More flexibility for sleek design by slim battery 720p Video Power

- Optimized Cache / SRAM for LP Audio

Hardware MFC & Audio DSP s e L
r
- 1080p Multi Format Codec for S5PV210 Overplay or]%y
Vid@<1400 A
M

Multi power domain

- Isolated power domain &
bus architecture '~ MP3 Audio power
- Dynamic power on/off scheme 4

Low power process

- 45nm Low power process
- Appropriated LVT/RVT/HVT portion

- Fastest movement in process S
SEC ¥ N company

Q company [ T company

Samsung System LS,
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S5PV210 Block Diagram

_ “ . .
Acceleration Experience beyond
. 9 T A n
maginaton
e Cortex A8
H « 800MHz / 1GHz
| D V D
\ \ / Graphics e Advanced Low leakage Process

(45nm Low Power — power gating)

¢ 1080p MFC (Multi Format Codec) 30fps
H.264 codec (BP/MP/HP)

| ] - ' - MPEG-4 codec (SP/ASP)

| ) . H.263 codec (P3 / MPEG-4 ERT)
Multi - Layer AHB/AXI Bus
MPEG2 decode (MP)

(II
.

~
J

[ VC-1 decode
_ : - (Simple/Main/Advanced profile)
f R ¢ Hard wired 3D acceleration
I e OpenGL ES 1.1/2.0, FSAA/MSAA
| e 20M tri/sec,1000MPixel/s shaded fill
[ - « Support 16-bit ECC for MLC NAND
\ y g ' \_ ) FS on Jan '10

Samsung System LS 7 W



S5PV210 Reference Platform exampe

CSR / BCM / Atheros BCM / Atheros

USB Modules
3G+

Wibro
802.11n
Web Cam

Samsung System LS

32GB moviNAND

Debug
UARTO UART1

. W
|

| NAND  |e——p

Ethernet Ctrl
(LAN9115)

USB Hub
(USB2524)

[ (S1R72V27)

USB 2.0 Ctrl

| SMC
ﬁ;
DRAMC
—> ATA

MMC/SDIO 1

<+++» MMC/SDIO 2

éKey Matrix(14x8)

~ USB Host 2.0 e

~ USBOTG 2.0

HS-SPI 0/1

IISO (5.1ch)

| 1IS2/PCM1/ACY7 <

7.4V, 4400mAh

~ T

e

®

PMIC
MAX
8698C
USB Hub !
(USB2524) Q
Audio
Codec [€t
MAX9880 k.
BT_PCM %

S/PDIF
TV Enc/DAC HDMI TSADC LCD I/F
v : : ! }
TV Amp . b
: . LVDS Convert
(QPA360AIDCKR : : DTC34LM854)
'll.!..l....: : : [ Kl
. h 4 : 5
davia : VGA Port




S5PC100

Samsung System LS
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S5PC100 Value Proposition for Highend Device

Full Multimedia Coverage Solution for attractive UI

with HD(720p) level MFC It has been proven in real handset !
It can provide PMP-like multimedia You can experience the real 3D world.
solution

S5PC100

667/833 MHz

_ Cortex A8 -
Power Efficiency Cost Efficiency

Low power MP3 & video play

Adaptable for 3D UI Integrated components can help you save
Power save Technology (AVS/DVFS) the System BOM
More room to reduce power TV Enc, HDMI, USB, TS-ADC, DPSRAM

* MPD: Multiple Power Domain / AVS : Adaptive voltage scaling / DVFS : Dynamic Voltage Frequency scaling

Samsung System LS[#)
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S5PC100 Block Diagram

( System Peripheral )

PLL
DMA
Keypad (8 x 8) Lgsc?aliBh e NEON

ADC & Touch Screen

II
-

4

/" Connectivity
4bit 11SO
Support Dolby 5.1

Secure
¢ RAM

1IS/AC97/PCM

S/PDIF

UART

IrDA v1.1

C

HS-SPI

MIPI-HSI/Modem I/F

24/18bit TFT-LCD
8bit for Dual i80
Virtual Screen
Up to WXGA(1280x800)

USB Host 1.1/0TG 2.0

HS-MMC/SD

—
N

Multimedia
Acceleration

Camera IF w/ CSI-2

720p Video Engine

2D/3D Graphics
NTSC/PAL/HDMI

JPEG CODEC

LPDDR400
/LPDDR2

MLC Flash
w/ HW ECC

CFII (ATA)

“Real Multimedia
Convergence”

e Cortex A8

* 667/833MHz

¢ Advanced Low leakage Process
(65nm Low Power — power gating)

e 720p MFC (Multi Format Codec) 30fps
H.264 codec (BP/MP/HP)

MPEG-4 codec (SP/ASP)
H.263 codec (P3 / MPEG-4 ERT)

MPEG2 decode (MP)
Divx / Xvid decode,

VC-1 decode (Simple/Main/Advanced
profile)

e Hard wired 3D acceleration
e OpenGL ES 1.1/2.0, FSAA

o 10M tri/sec, 167MPixel/s shaded fill
Support 8 bit ECC for MLC NAND

Sample available




C100 Performance

Multimedia 3D Graphic Engine

*MPEG4 ASP / H.264 HP codec : 720p

HD level 30fps '
MEC *H.263 Profile 3 : CIF 30fps osieometry Performance
eVC-1 (Advanced) / MPEG2 ASP / DivX (up 3D 33M polygons / s (peak)
to 6.1) decoder : 720p 30fps Performance oFill Rates

- 167Mpixel haded fill
JPEG Engine *66Mpixels/s encoding/decoding pixels/s shaded f

LCD to WXGA (1280x800)

. *Bitblt & rotation
TV-out 2D Engine #166Mpixels/s operation

TV out 1.2(w/ PHY)+ S/PDIF

Samsting Systemg:
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Solution

Samsung System LS
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System LSI Netbook Solution Readiness

SVW Readlness

~ Partnership & Benefits

OS Connectivity
4 K
- SE::ce ERICSSON Z A
pr s MODEM WiF, BT.GPS
dan>:0ID 1: :
B (:infmwn, LI,
| e : : :
_Available  Available  Available Ava|IabIe) . v
Application Reference Solution
] Office Flash 10 /’j k
ul S ¥ i :
.3 ubunty \_J @ I§I}S 7 KRS Electronics Co. Ltd
e cIXTREE
. 3Q09 3Q'09 4Q'09 Available ) L 4

Complete and Cost effective Netbook solution~!

* Other names and brands may be claimed as the property of others.
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Android BSP Release Plan

09.04 <09.09 ‘09.0d 09.01 ‘09.04 ‘09.09 ‘09.1d <09.1] ‘09.14 <10.01] ¢10.04 <10.03 10.04 “10.05
SMDK6410 o ° 3 E
04/20  05/22 12/31 102/05
o o o o
06/01 - 09/16 02/27 04/30
SMDK6442 o : o
03/31 05/31
SMDKC110 o G
01/30 02/27
VL5 VL6 V20
(Cupcake) (Donut) (Eclair)

Samsung System LS

vilan gin(




SSCR Android Reference Platform — C100

. P24 Board ; .
3Gb mDDR, Atheros 802.1.11b/e
DRl CSR BT 2.0+EDR

zf
-~ ~ s
@ SPREADTRUM |e— —| D Innotidei Solution
To-scona  SE8005 -ocMMB
) A
p— ~ e ~
®
H CIS: 5M (Capture) . — 720P: MPEG2/MPEG4
0.3M (VT) H.264/H.263/VC—1
G A LS A
e ™y ' R
(% .
' PMIC Masxim 86980 |<+—— — HOIMl uourie
k‘:" ) " =

* SSCR: Samsung Semiconductor China R&D Center

Samsung System LS
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Thank You
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