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Explosive Growth of i-mode
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What is i-mode?

¢ Cellular phone (voice)

] j service provider
+ Information Service

¢ Various services
— Mobile Banking

— Ticket Reservation

Packet

— Flight Reservation Network M
— News, Weather, R
Entertainment
— Dictionary i-mode dedicated
_ e-mail center network

— Browsing Webs on the internet service provider
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Thumb Tribe —The New Trend Setter
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PC Age is Over?

? The PC era is over.

This is not to say that PCs are
going to die off, any more than
mainframes vanished when the IBM
PC debuted in 1981. Indeed, IBM’s
own PC business was an important
turnaround story in 1998. But the
PC’s reign as the driver of customer
buying decisions and the primary
platform for application
development is over. In all those
respects, it has been supplanted by

the network. ---- Nikkei shinbun
Source: IBM Annual Report (1998) March 5, 2000
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The Rising Second Wave

1970 1980 1990 2000 2010
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Shipment of PC and Cellular Phone
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Evolution of Personal Internet Terminals
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Semiconductor Market for Digital Consumer
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Nomadic Tool

1980's
Computer

- Higher Performance
- More Functions

- Lower Power

- Smaller Size
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Figure of Merit in the Nomadic Age

(Intelligence)
(Size) x (Cost) x (Pwer)

Figure of Merit =

Cooler the Better!
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Major Factors Affecting the FM Value

-Operating Frequency
- Architecture(CISC,RISC)

(Intelligence) |- Programmability
(Size) x (Cost) x (Power)

-Chip Counts || -Chip Size -Supply Voltage

-Package Size | | -Process Complexity | | - Parasitic Capacitance
-Assembly & Test -Operating Frequency
-Production Quality || - Architecture & Algorithm

: Influenced by Finer Geometry
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New Architecture and New Market

. . New generation
New Applications [MIPS]
- al
Still Camera .
Amusement Navigation
STB =
| (o) @) ‘SuperH
| RISC engine
8- 1 H/PC

=== PDA

Digital TV
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Dramatic Change in Life Cycle

Demand

4 0 fluctuation
Higher
peak

Volume

Development Shorter time Dramatic

to market end of life
Conventional New Digital Consumer
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Hitachi's F-ZTAT ™ Micro's

(F-ZTAT™)

(MASK ROM ) (ZTAT™) — m
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'95 '97 '99
Hitachi F-ZTAT
Sales Volume

ZTAT: Zero Turn Around Time
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FPGA beats Conventional GA
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Game Machine as Technology Driver
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PS-2/EE vs. Pentium

GIPS
Bus Band
GFLOPS

Pentium2 (400Hz) Pentium3 (500Hz) EE (500Hz)
EE: Emotion Engine

Source: DataQuest/Sony Computer Entertainment Inc. 1999
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Performance Comparison: Game/PC/GWS
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SoC: The Driver of the Second Wave
Chip

ex. 3-D Graphic Engine

SoC: System on Chip

.
o
T
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e Performance: x4

e Power : 19
e Chip Counts : 1/ 4
e PinCounts: 1/3
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Regional Semiconductor Consumption
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Semiconductor Shipment
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6+
IMD Scoreboard of Competitiveness
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“Japan as No. 17
Ezra Vogel (1979)

1980F R (KD v /827 XNo. 1J1EEDBNFR, RIZHASELIIZVIR, hT—TV., D4+—IIHED
THO #ENGEDZTEY.,. BRI 7O EHE1ZMETIHEL>TER . KRNEIIZDOREEZEL
TV =01,




1990's: Lost Decade of Japan

_ Semiconductor Consumption

(%)
60

40 ]

“The Sun also Sets”
Bill Emott (1989)

-
b

“Made in America”
M.L.Dertouzos (1989)
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Who will Lead the Next Wave?

1000 Mobile Phone shipment

PC shipment

100

10

Internet
Subscriber

1

“The Long Boom”
P.Schwalz et al (1999)
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Features of Three Waves

Analog Wave First Digital Wave Second Digital Wave

e Audio-Visual oPC e Digital Consumer &
Equipment (TV,VCR) Network

e Microcontroller e Wintel e New Generation MPU
/ Bipolar IC (X86 & Windows) e Systemon Chip

e Simultaneous e Down Sizing & e Nomadic Life Style &
News Spread Flat Organization Clean Environment

e \Walkman Style

e Japan Leads e US Leads e \Who will Lead?
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When is Dick Tracy's Watch Available ?

Digital
camera
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Looking Back from 2050

® This picture was taken about
50 years ago in Tokyo.

® Passengers were pushed inside
train by professional pushers.

® The second digital wave
contributed for solving the
problem through the nomadic
tools.
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Nomadic Image
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