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Semiconductor market is growing O

e Semiconductor market has grown continuously through new
market creation...and in 2015 we expect...

Semiconductor Consumption




Semiconductor market for cellular pho@cmﬂm

Mobile TV and additional connectivity drive
incremental growth in 2H07 and beyond
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<Source: Gartner 2007>



Consumer semiconductor market O

Digital TV - $4.4B

STB - $2.5B Video Game - $4.0B Compressed Audio - $3.5BZ

$22 B Total Market in 2006

<Source: IDC 2007> /




Semiconductor industry by five driverOcﬂrﬂm

Continued Increasing Scale
Integration of Manufacturing

Consumer Servi
Markets ShVleE
Provider
New / Disruptive
Technology

<Source: Gartner2007>
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Mobile consumer device




Mobile semiconductor companies O
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Mobile handset trends Og

® Multimedia phones are leading the market
® Convergence and multi network devices will be dominant in the market

Mobile handset trends

v Convergence

v Multi network ‘

Camera order W Diversification of
: Design and Form Facto
. » High Bandwidth
Network

2G

_nO‘°..

Late 1990’s Early 2000’s Late 2000’s




Trends of mobile telecommunications infrastr Qe Logic

© With the network evolution, various multimedia applications are applied

Trends of mobile telecommunications infrastructure

2G 2.5G
(1992~2000+) (2002-~)
GSM p—] GPRS > W-CDMA — LTE — Seamless
/ Network
EDGE
Network oA TD-SCDMA >
Evolution All IP
IConvergence of
CDMA 1 wire/ wireless
X communications
CDMA >l 5000 1x g - ad S -
(bps)
« Voice Centric * Color/ Graphic < Video Call « Various multimedia * Wireless VolP
Devi * SMS * Wireless Internet « Various multimedia features features . M
evice "
Functions * Graphical interface - wireless internet converged handset

* Wireless internet access access for personal




Multimedia Trends

Music

3D
Gaming&GUI

Camera

Video

Location

Mediacast
Peripherals

Display

UPROCESSOR /
QDSP

'l

Value

CMX™ /[ MP3/ AAC+

CMX/MP3/WMA / REAL /
AAC+ [ E-AAC+

CMX/MP3/WMA /REAL /
AAC+ [ E-AAC+

Core Logic

CMX/MP3/WMA / REAL /
AAC+ | E-AACH+

400k 3D pixels/sec

7M 3D pixels/sec

133M 3D pixels/sec

! 2Mpixel 3Mpixel 5Mpixel 8Mpixel
J
] Record: 15 fps@QCIF Record: 15 fps@QCIF Record: 30 fps@QCIF
&‘ 15 fps@QCIF Playback: 15 fps@QCIF Playback: 30 fps@QCIF Playback: 30 fps@QCIF
——
| A-GPS Mode A-GPS Mode A-GPS Mode A-GPS Mode
rf@'\w Standalone Mode Standalone Mode Standalone Mode
ORI Enhanced Navigation Enhanced Navigation Enhanced Navigation
Bluetoothl.2 Bluetooth2.0 EDR
Bluetooth1.2 Bluetoothl.2 WLAN WLAN
Mediacast Mediacast
QCIF QCIF+ QVGA VGA
[176x144] [176x220] [320x240] [640x480]
CPU - 50-180MHz CPU - 150-225MHz CPU — 225-300MHz Dual CPUs
QDSP®-75MHz QDSP-75MHz QDSP-90MHz 400MHz-1GHz
QDSP-250MHz
2002 2003 2004 2005

2006 ~

<Source: Qualcomm 2006>



Connectivity O

Why connectivity Is so important?

» Connectivity is the fastest-growing semiconductor revenue
segment, 2007-2011

» WIiFi is gaining traction in mobile phones and is expected
to have 20% penetration in 3G phones by 2011

Worldwide Mobile Phone Semiconductor Revenue
by Connectivity by type, 2007-2011

5.0
4.3 B WiMAX
4.0 OUWB
3.5 B Mobile TV
~ gg _ ONFC
® - BEWiFi
?g BGPS
1.0 OFM
05 @ Bluetooth
0.0 Note: Totals also include consideration
2007 2008 2009 2010 2011 for combo chips

Source: IDC 2007

Chipset vendors will continue to combine radio
subsystems into various combo chip solutions



CDMA (Qualcomm) BB

Convergence

Platform

Dual CPU, Single
Chip
Enhanced

Platform

Enhanced
Multimedia

& Graphics

Multimedia
Platform

Multimedia & 2D/3D
Graphics

Value Platform
Integrated gpsOne
Voice&Data

Voice

CDMAZ2000

Core Logic

CDMAZ2000 + GSM - GPRS

1XEV.DO

(Rev.0)

1XEV.DO

(Rev.D)

1xEV.DO
(Rev.A)

MULTIMEDIA | All GSM /GPRS Capable

WCDMA(UMTS)

GSM/GPRS

All Air
Modes

EDGE/HSDPA

QUALCO«'\-\N\

7500
1Q ‘05

QUALCOMM

7600
2006

QUALCON\M

7200
4Q 05

QUALCONW\

6150
2Q'04

QUALCOAN\A

6550
2Q 04

QUALCONV\"\

6700
4Q ‘04

QUALCON\N'\

6800
1Q ‘05

QUALCOM.M
6280
Quawcom 2H ‘05

6275
4Q ‘04

Q LIALCOANA,

6100
3Q 02

QUALCOM.M

6050
Quatcom | 1Q ‘02

60253
Q03

QUALCOM.M

6000
1Q ‘02

QUALCONW\

6300
3Q ‘02

QUALCO-'\N\-'\

($151010)
2Q ‘03

QUALCOA-'W\

6250
2Q ‘03
QUALCO.N'
6225
MID ‘04

OUALCOMM

6240]0]

2Q ‘02

<Source: Qualcomm 2006>



TI OMAP AP Roadmap Coreosi

OMAP 1.1 OMAP 1.2 OMAP 1.3 OMAP 2.0 OMAP 3.0

Multimedia ™ Future
: : i : OMAP:L?lO;: b

Enhanced : . a B [OMAP2420 Y Apolio 1 | X .
AP ;. : . . Helios 2 : - -

. : 3 Future
ARM-centric : ‘ OMAP
AP i i Processor ¢

Integrated omar710 R Fg;:l;i ;

device: ¢ . : 5 Processor
Modem s : ; i : -
+ AP(3 cores)

Modem AP
(2 cores)

OMAP-DM
MMP

Source : Tl Presentation (2005)
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Block Diagram — Smart phone

m— RE Digital Amp

IP Sharing-UART

P
€3 Bluetooth —,

Core Logic

e - | e

uUsim ——

CAS |
—
NAGRA.HON

ARM1176 Video Codec :I;ﬂ}
Upto 400MHz LhEE= R B
H.264, WMV, Divx,
2D Graphics Image Signal
SVG & Open VG Processor{Stacked)

Memory
Controller /

Display
Controller

A
L
Keypad IF

DMA
Flash
Alssory

DORRAM  poiei,

L)

"

0
.

. S=ni()
| me

@D

=
i

LCD WLAN-SDIOIE= = IIF PictBridge,

(256Mbps) UWB-USB OTG



Software Block Diagram — Smart p 1oneocﬂrmg-.c
Key Input Touch Panel
Command set
Phone platform Ul Ul Engine
Font
Camera Camcorder Music
Application Radio Recorder E-book
M-TV Navigation Phone App.
Mobile-TV T-DMB CMMB CAS
VA DAB-IP IP-TV Data Service
JPEG MP3 AVS
Player H.263 A. Encoder RMVB
H.264 A. Decoder WMV
Bluetooth M-TV Demodulator GPS module
Driver SD Card IF NAND IF USB MSC
LCD Codec Camera
WinCE Linux RTOS
Master Mode Slave Mode
NAND Boot HIF Boot




Apple * IPhone — Key features

0.46 inches
11.6mm

i

115mm

24 inches
61mm

= 3 High Technology

Core Logic

Technical Specifications

Camera

Battery

Dimensions

Weight

320 by 480 at 160 ppi

Multi-touch

0S X

4GB or 8GB

Quad-band (MHz: 850, 900, 1800, 1900)
Wi-Fi (802 11bJg) + EDGE + Bluetooth 2.0

2.0 meg

Upto Shours Talk /Video s Broy
Upto 16 hours  Audio playback

45 %24 %046 inches 7115 x 61 x 11.6mm

4 8 ounces /135 grams

Techn




Core Logic

Overview

| Uimulti-touch functions 4
ﬁ“ * For scrolling lists

Em - Tap and hold to stop the moving list, while scrolling up/down
WW « Zoom-in and -out (all apps), zooms in (maps)

ﬂm  Selecting items

mm - Zoom-out of photos, maps, Safari

(spre

e Four major buttons at the bottom of the screen:
call, e-mail, Safari, iPod

* Opposition of pinching, for zoom-in

:

e Multitasking support:
. fire up a song on the iPod
« return to the home screen and check some e-mail
. go load a few web pages in Safari and while those are loading

- go back and make a phone call
® iPhone always saves whatever you are doing




Apple *iIPhone — Key features Care togi

Hardware features

e GSM/EDGE RF
Transceiver

e Die 1: Intel flash memory-40Mbytes e B/B Processor Infineon Sinale Chio WiFi
e Die 2: Winbond p-SRM Memory- Migi7ary  © SNIIE LNIP WIE
Infi
4Mbytes aniel PM;EEE':'.E Marvedll CSR e Bluetooth
PF38F1030W0YTO2 S-Gokd2 fmﬁﬁﬁ 41614
Wireless flash memory BlueCore4R0M
' : : e Quad-band GSM/EDGE RF
- e Power Amplifier Module
Skyworks
Samsung SKYTTI0-13
| KSMCGDEUSM
| B4-Ghit NARMD flash
\ Apple-branded
JFES02AT

e Main processor & N_gnd Flash

<Source : http://www.embedded.com>




Apple * iPhone — Key features Og

Hardware features

» Functional layout Il of the Apple 339S0030 (Samsung S5L8900B01)
application processor founded in the iPhone

Wolfson Samsung
WM8B758 S5L8900BO1

stereo audio codec

Philips

02992 Linear Technologies

<Source : http://www.embedded.com>




Google * Android — Key features Og

Hardware features

Wistron, Chinese design house
announced GW4 runs on Android
GW4 is based on a TI OMAP 1710
with

- A 216 MHz processor

- 64MB of program memory

@ .l T3 1244PM

Google

L )

Google Search )

Qualcomm MSM 7X00

Graphic: NVIDIA
Touchscreen: Synaptics
Voice Recognition: Nuance
Webbrowser: Open-source WEBKIT application framework

Google Map — SiRF
Connectivity- WiFi



What is Android Platform? Qg

Android is a software stack for mobile devices that includes an operating
system, middleware and key applications. This early look at the Android
SDK provides the tools and APIs necessary to begin developing applications
on the Android platform using the Java programming language.

Android —The first complete, open, and free mobile platform

» An Open Handset Alliance Project
(30 mOblle CompanleS) ' APPLICATIONS

» Application framework enabling reuse and Contacts Phone
replacement of components

» Dalvik virtual machine optimized for mobile

APPLICATION FRAMEWORK

Window

devices Manager
» Integrated browser based on the open Tarager

source engine | T
» Optimized graphics powered by a custom S Heda

2D and 3D graphics

» Media support for MPEG4, H.264, MP3,
AAC, AMR, JPG, PNG, GIF

» Bluetooth, EDGE, 3G, and WiFi (hardware
dependent)

» Camera, GPS, compass, and
accelerometer (hardware dependent)

» Rich development environment <Android Architecture>

OpenGL|ES FreeType




& iPhone

e Available: 2007 June

e Price: 500~600 USD

e Size: 4.5H x 2.4W x 0.46T

e Display: 3.5inch, WVGA
(480 x320)

e EDGE/ Wifi (AT&T)

e Multi touch screen

e Max OS

e 2MP camera

e Accelerometer

e 5GB/8GB internal
memory

e BT 2.0

e A.P: S3C 2443

LI I B B B ]

LR R B R RN EENRERESEENRESNESENRENEJRNENJI NI NI

S

iPhone Vs. Gphone : Overview Og

GPhone

e Available: 2008 1Q
e 3G/ WiFi (multi network)
e Linux OS (Openmoko)
e Wider display w/ touch screen
e High resolution camera
editing feature o e o \

o " o

e BT2.0 a2DP, USB 2.0(0TG) Goc )gle
e A.P: OMAP, MSM7xxx for T
(C )

next model )

L@U@J

<




Core Logic

= Future Directions



User Interface (Ul) (" Veoorone

It Is all about Ul
» Ul = Quality of product

lunch ~ pick us up a pizza
P ol } Send

| orlumer| .
E
L ol 7 []u] o
a[s[o] F[o] [+«

+ BREORNR S
2123 return

,,,,,,,




Qualcomm Vs. Intel

QUAM

Pocketable computer

Anchorage

Snapdragon Processor

<Nokia’s N800 Internet Tablet>

LN ]

LB A R AR EEREEEEREE]

L BN |

§<Menlow-based UMPC platform>

O Core Logic

intel)

MID

Menlow Architecture
Silverthorne Processor

Intel Core 2 Dulmtel Core 2 Duo

Standard sizeln MacBook Air

<Mac Air>




The evolution of SoC platform

System level design for faster time to market and efficient products

Increasing Verification complexity and time
Development of standard platform solution with flexible architecture
» Semiconductor companies need to be able to move fast with flexibility — need
reuse based on standards at all levels in development flow

Ideal Core development

New optimized processing block
for multimedia and connectivity
— -

L]
——T Custom VLSI

P — Special
Processing
Effectiveness
(Dimensions/ Hars
Power consumption) | / DRC’s e
/ uP
/

A I A W
Scope of Application




>

Multi-core applications

{j Core Logic

A .
Multi-core application on a single chip platform solution

Podwatch Wireless iPod Video iPod iIPhone iIBook

Multimedia Multimedia Multimedia

Multimedia Multimedia

] . Multimedia Multimedia Multimedia
Multimedia

Communication| "Communication
connectivity connectivity

Communication ICommunication Communication
connectivity connectivity connectivity




Conclusions () coeione

Tradeoff factors

Power consumption
Performance: CPU, Multimedia Codec, Connectivity
Architecture

Ul

Multimedia for last 10 years, Ul for next 10 years

Complete SoC Platform for System Solution

Time to Market
More Software for applications and services

More PC-like functions into Mobile Devices

UMPC vs. Smart Phones
Mobile Internet Devices



Thank you



