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Toward to the Ubiquitous Era

The Evolution of the IT Device and the coming Ubiquitous Era
Ubiquitous Sevice/Network/Terminal

Next Generation Communication

B3G Landscape
Next Generation Mobile Communication
Key Technologies for B3G

Ubiquitous Computing on Chip

Key Technologies for the Ubiquitous Terminal
Low Power

Mobile Sensor
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=] Evolution of Communication Devices
> From wired communication (Modem/Cable/xDSL] to Convergence terminal
> Toward Seamless wired/wireless convergence terminal
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4 |T Revolution : Ubiquitous Era T

= Ubiquitous era
> DAny : Time, Where, Network, Device, Service
> 9C : Computing, Communication, Connectivity, Contents, Calm
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= u-Life
> Become communication Hub for man to man,
man to machine, machine to machine through
emerging all in one device that can connect
to any devices in anytime, anywhere.

= e-Llife

> Enjoy man to man, man to machine
services through many kinds of
Digital Devices

traffic information,
vehicle maintenance, eic
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product, price,

payment, elc GPS, GIS, etc

. felemedicine,
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remolte meter reading, elc

[ U-Home Service ]

"" Crime/disaster prevention, etc ,5




SAMSUNG

S@amless,
Human—centric,

Integrated,
Convergence




Ce In Kored . WIbro

=1 WiBro (Wireless + Broadband)
> 2.3GHz, 30Mbps/20Mbps, Mobility (Handover)
> |EEE 802.16€e (Mobile WIMAX)

[{] Samsung status
> Finished bench marking test with Korean operators (May, 2005)
> Demonstrated Handover at 80km/h in 4G Forum in Korea (Aug, 2005)
> Will perform WiBro demo in APEC (Nov 12-19, 2005)
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SAMSUNG

=1 Commercial service in May 2005
> Samsung developed the world first S-DMB mobile Chipset (2004.1)
> Samsung released the world first S-DMB phone (2005. 1.)
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frial DMB &

= Commercial service in Dec, 2005
> Develop World First T- DMB receiver (2003)
> Develop World First DMB receivable Note PC (Feb, 2005)
> Develop World First two-way T-DMB Phone (Sep, 2005)
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=1 Commercial service in 2006
> Samsung demonstrated mRFID Phone in RFID/USN Korea 2005 (Oct, 2005)
+ inter-working with CDMA network
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=] All IP based Heterogeneous Networks

Framework

Other Service
server

Capability Servers
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Inree Axes ot Innovation for Ubiquitous Device — &l

1. Broadband Communication & Seamless Connectivity

« Air Interface ( 2G, 3G, 4G ...)
e Connectivity ( WMAN, WLAN, WPAN ...)

2. High Performance
Multimedia & Computing

3. Diverse Applications

e m-Commerce : Mobile Banking

e Camera : DSC, DVC e LBS - Telematics
* M/M Service : MP3, VoD, Game e Network Based Remote Service
e Broadcasting : DMB, SDTV . u-Health

e Computing : PDA, Palm Top



[=] Ubiquitous will connect any networks anytime anywhere

Sensor Network
Ad—hoc Netowrk
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[=] Consumers require more service and function. Mobile terminal become smaller and complex.

- Role of SOC becomes important

[=] UOC which able to Ubiquitous computing leads semiconductor industry in near future.
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SAMSUNG

* Korea
— Ambitious IT 839 initiative
* North America * China — DMB roll out
— Research on systems B3G e.g. — 3G Licenses not yet granted — WiBro under development
at Motorola, Nortel, Lucent etc. s Research on B3G in 863 Project — Research on systems B3G

L 4
4

* Japan

— 3G deployment
(CDMA2000, WCDMA)

— Research on systems B3G

— DoCoMb Proposal Super 3G

= DoCoM9 Proposal Ultra §G

* Europe
— UMTS enhancement
= Reseorcrt. on systems B3G

A g

@ » Dominated by global IT industry
— |EEE activities in 802.11a/b/g/n, 802.15 [WPAN],
802.16a/d/e, 802.20[MBWA], 802.21[MIPSHOP]. 1 working group on mobile comm.
— Claims from start—ups and IT companies to — Cooperation between SDOs
provide 4G solutions. *

* CJK

— Cooperation on government level,

~ MBWA : Mobile Broadband Wireless Access
~ MIPSHOP : Mobile IP Signaling and Handoff Optimization
= 300s : Standards Developing Organizations

« 802.16/a/d : Fixed Broadband Wireless Access/WiMax
- 802.16€e : Mobile WiMax, WiBro
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SAMSUNG

Ch. BW & Data Rate

Ch. BW Data Rate

GSM/GPRS/
EDGE 200kHz 100kbps
CDMA2000 1x 1.25MHz 153.6kbps
WCDMA
HSDPA SMHz 14Mbps
CDMA2000 1x
EV-DO rel A 1.25MHz 3.1Mbps
B3G 20MHz Wide-Band Network

- Ubiquitous data

- Flexible Spectrum
use

- Enhanced apps.

- 100Mbps-1Gbps

Wide-Band

Digital Cellular - OFDM
Wide-Band ~° Video .
Digital - High-end gaming
Cellular - 100Mbps, 10msec
Digital - Video - Flexible bandwidth
Cellular . M-pixel cam. ° All IP Network
Digital - \oice . 30 "~ - Super 3G/LTE
Cellular - Email . 300KbpS - OFDM (MIMO)
V0|Ce ° PhOtOS ~14|V|bDS ° WlerlWlMAX

- Pager - Web .
- 10kbps data - ~100kbps data . gg",ﬁ :1)?2%0

- GSM, TOMA - GPRS/ EDGE
- CDMAOne - CDMA 2000 1X




=] Standard Trends

Mobility ;506 2000 2005 2010

High

Medium

Pedestrian Cellular LTE Path

802.16e Path

Stationary

Voice Text Image Video High Quality
Graphic Multimedia Video

Data Rate :
: Streaming
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B3G Key lechnologies

Spectrum Efficiency({ bps/Hz }

> OFDM > MIMO

» Channel Codec

b Content—onented Oplimization (intel)
bk Sysiemn Level Oplimization (mVCE,intel)

ﬁ
-~
4G TeCHNOIOZY -wwvvssissimmsssssssssssssssosssinses 3G Technology }

» Mulimode Handover(intel) » CMOS RAC

P Mulli—Hop / Mesh b Reconf. RF

P Spectrurn cost > SDR

b Self—organizafion(mVCE)

Deployment Cost Mobile Device

(Cost.bps/area) Power Consumption







or Upiguitous lerminal

[=] Semiconductor technology is essential for Ubiquitous Terminal

Health & Bio Sensors : RF/Analog :
Lab-on-a-chip, DNAChip Digital/Re-configurable RF/Analog
Low Power

_________________________________________

Processor :
Re-configurable processor

Display Driver IC:
3D Display, Hologram

Smart Card :

Security
Modem: VL siMSUNENNN | T TTTTTTTTTmmmmemeoeeeeeees
Seamlessconnecting
Flash Memory : - Yy RAM
Mass Storage (Card), P Fusion Memory

Code/Data Storage

N e ; SIP (System In Package),
Connectivity/Positioning : MCP (Multi Chip Package),
WBAN POP (Package on Package)
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[=] With the increasing functions of Ubiquitous devices, battery improvement can
NOT meet the users’ needs.

Battery CapaCityees-seerresssssrsescrerereseschares >
Requirement

Battery-capacity,
Improvement

Battery capacity -
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LOW Power Design In lerminal

* Partial Array Self Refresh (PASR)
* Internal Temperature Compensated Self Refresh (TCSR)

* Polar Transmitter/ Adaptive Bias Power a
* Class D Type Audio amp
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Should consider the power consumption
during all design steps

Multi-Vth

Multi-Vdd

Voltage Isfand Voltage Island

A 8
1.2V, 350 MHz 1.0 V, 250 MHz

Voltage Island

c
1.5 ¥, 500 MMz



nods for SoC Ul

3 _ space _ ]
3 _ hierarchy swiliching voltage time -
: Design Levels :
3 4 ]
Algorithm / architecture Low Power [P
: algorithm exploration (HW&SW) management :
behavior Low power Bus / memory T
3 architectural /- optimization volt ]
5 behavioral synthesis o I"f‘ge :
: RTL scaling
Low power logic f?eynuaerzlcc :
: logic synthesis (logic style sgaling y -
Jhienzs) (frequency :
: : hopping) :
: circuit Tr sizing / Gated clock Synthesis & :
: buffering layout for :
- DAVAS)
layout Power-driven
: P&R :
process
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Or for Ubiquitous t1er SAMESUSS

Skin Care




[=] Convergence : Multiple standards, Multiple functions , Etc.

=] SDR means
> One device platform for all features/applications
> Ability to track standard/feature evolution
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Cognitive
Basestation

Multi—Band * Reliable service Multi—Band

* Intelligent service A \

ﬁ
* Efficient spectrum
FA FA FA P FA | FA FA
s \Interference avoidance R
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WLAN [S-95 WCDMA 4G System WLAN [S-95 WCDMA 4G System
N Multi-FA - N Multi-FA -
Old Connection . . New Connection
(15=95) Software Reconfiguration (WCDMA)

Service System Download

1. Voice 1.1S—95 J\ 1. OTA
2. Audio 2. WCDMA 2. Smart Card

3 Movie 3 WLAN / 3. Ethemet

Agile

Agile
Terminal

Terminal




software Download fechnology <&

[=] Objectives of Software Download
> For bug fix
> For system upgrade for new services
> For system change in case of roaming

Advanced
SIM Card
Download

Over-the-air

Internet-based Download

Download

Embedded
Hardware and
Software

Dédicated
Sale-point
Download




cofiware lechnology

=] Protocol Stack Software
> Configuration Information Exchange
> Inter-System Information Exchange

=] Software Communication Architecture (SCA)
> Open System Architecture
> Object-Oriented Architecture

------------------------------------------------------------------------------------------------------------------
* *

* *
Applications
Core Framework (CF)
OFE
Non-CORBA Non-CORBA Non-CORBA
Modem Security Lo
Components Components Components
Physical
RF APL
[ : IIII IIII 1 ’ III IH IIII IIII III
Modem Maodem Link, Network  (|Seenrity||  Seenrity || Security Link, Metwnrk 110 I

Components|| Adapter Components Adapter||Components|| Adapter Components Adapter | Component

[ Mac api ] [ LLC/Network API :]TSchriry APL ﬁ[ ]T [ LLC/Network API _‘]T 1/0 API]

Core Framework [DL p— {“Logical Software Bus™ via CORBA)
ils

il

Black Hardware Bus Red Hardware Bus



[=] There are many social issues as well as technical barriers on going

ubiquitous era.
—> We need the social consensus for international standard in Ubiquitous era.
—> The next generation communication and UoC are crucial core technologies

[=] B3G technologies are the evolution path (LTE) from 3GPP/3GPP2, the
revolution path from WiBro (Mobile WiMax) and combined path from

these two paths.
—> Important factors of the B3G communication system are Spectrum Efficiency,
Deployment Cost and Mobile Device Power Consumption.

[=] The key technical factors in Ubiquitous terminal include Low Power,

Mobile Sensor and SDR.
—> Extremely important and challenging problems.
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