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Murphy’s Law of CGif

Semiconductor
& If we learn from our

mistakes, then

gelfers |

semiconductor people |
are the most learned
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Outline

L] Digitalization of Consumer Electronics

@® Changing Paradigm

@® New Technology Directions

* SoC: System on Chip

% New Jisso Technology

% Field Programmability

® Robots as the New Driver

SEMICO SUMMIT

-m

Q@1 1—TERDOTIAILE

@ /ST LDERHE

@HLULMEATD AR (hSoC S FTEE R *T4—I)LR-TOGSTE)T4—)
@ FHLL\FSA/\—(ZaRyk




December 1, 2003 — Start of TDTV--

®Terrestrial Digital Broadcasting to Start
in Tokyo, Osaka and Nagoya, Japan

®100M TVs to be Digitalized by 2011
©$2,000B of Ecooic Effect
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Analog to Digital Conversion : TVs in Japan
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Digital TV Shipment in Japan
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Analog to Digital Conversion:

Silver vs Silicon
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Analog to Digital Conversion:VCR vs DVD
Million Units(Shipment)
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Outline

@ Digitalization of Consumer Electronics

L] Changing Paradigm

@® New Technology Directions

* SoC: System on Chip
% New Jisso Technology

+ Field Programmability
I ® Robots as the New Driver ‘
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Change in Chip Market Structure |
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Growing Digital Consumer Market
(B$)
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Three Waves of Electronics
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Comparison of Three Waves

Analog Wave 15t Digital Wave 2 Digital Wave
|
Market Drivers ® AV °pPC ® Digital Consumer
& Network
Key Devices ® MCU ® MPU ® SOC & Sip
® Bipolar IC * DRAM ® Flash
i
S — ® Personal * Down Sizing e Nomadic Life Style |
Entertainment e pog Year ® Clean Environment

® Simultaneous
News Spread

" Who Leads? ® Japan e US * Who?
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Outline

@ Digitalization of Consumer Electronics
@® Changing Paradigm
] New Technology Directions

y 4 S0C: System on Chip

% New Jisso Technology

l % Field Programmability

® Robots as the New Driver
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From System on Board to System on Chip

System on Board

3-D Graphics Engine

il

Syst

System |System
on on i
Board | Chip
Performance| x1 x4
Power 1 x1/5
Chip Counts| x1 x1/4
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LS| for Network Handycam

System on Chip |System on Board
; 1Chi 3Chips

Ch|p_ [MPEEZ -MPEG2 Encoder

Confi- : -MPEG2 Decoder

guration Video CODEC] _DRAM

cmoedded|  48Mb -- |

s 0.18um 0.35um ||
| Rule Process Process
‘|Power

Dissipation 170mW 3.2W
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Major Issues of SoC

% Design Productivity is Lagging
% Process Machines Getting Expensive

% Tooling Cost is Escalating

* Testing is Complex and Expensive

% Will SoC be Profitable? |
@ Yes in Some Cases, but Not Always

@ SiP Will Supplement SoC

W Field programmability to play
important role

- .I &
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Rising Cost of Toolinc
Arbitrary X
Unit Mask Cost.~Lifetime Q B
"Mask Cost
Llfetlme Q Process Mask Cost/Set i
130nm $0.75M
90nm $1.6M
65nm $3.0M
: : " ISOHI'CE: EETimes
108 7 8 9
4 X Complexity10 =

SEMICDO SUMIMIT

NMasrch 14-18, 2004

V= JARDRRELTYRIIARNERY LIF, ZD LR OEHZRLTIVG, YRR NMIHHIE
PNELEELIT.BERDISICERTH(ROFRICHEZ), —A. FYTOEBEELNELLE, CRAMAS
KONSDT)EELEEERRDT L (RDOEFR) . o T EHLYDIRIIAXNME, IIDFRBLD &1
BB D, CNIISoCOEITONGLREERT,




Outline

@ Digitalization of Consumer Electronics
@® Changing Paradigm

L] New Technology Directions

* SoC: System on Chip ,

y 4 New Jisso Technology

i % Field Programmability

® Robots as the New Driver
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Electronic Equipment toward Smaller Size

Capacity (cm?) [l pesktop PC

100,000 =

10,000

1,000

|
{

100

Mobile Phone

§ 1" 1970 1980 1990 2000 ;
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What is JISSO Technology

Jisso; Total solution for Interconnecting, Assembling,
Packaging, Mounting and Integrating system design.

Level -1 Level -2 Level -3
Flip Chlp/ WLP Package Module
Level -4
@ Mother Board )
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Comparison of Jisso Technologies

Performance

Flexibility Power

SIP
Systemin
Package

Time to

Market Size
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Various Structures of SiP

Multi-Chip Wire Chip Chip on Chip
Bonding Type Stacked Type Type
==
Package Chip
Stacked Type Rerouting Type INEEYRASEr TYpE
Rerouting |

i 2 Si Interposer |
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Example [1]: Camera Phone
18.8mm ( x 13.3mm)

-+
-

ACF Connection
(Anisotropic
Conductive Film)

|
Bump, pgoard

4 CCD Sensor 1.3 MPIXELS
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Example [2]: DSC

SIP Structure

CPU Si Spacer

Performances and ;
Specifications

PKG Size 13mm X 13mm X 1.36t

CPU | 6.56 X 6.37 X 0.15t

Chip

Flash | 6.84 X 5.23 X 0.15t

SEMICO SUMIVIIT

Bl2: TOAARDREE, CPUELETIYL AR DEEFEETT , SIAR—H—ZH#H A TCPULET TV A
DFVITHREEN. KL TANVRUTAUT TEIREEHEIN TS, ETFIZTAYVYRT42T DSEM
BE%5T ., COARICESOT. ATFTDRITRTIOHNMEDOEDS 1— LA A EEEEST-,

26



Example [3]: New Multichip LSI

Chip on Chip Type

Features

oL)I[-1: 38 @ Interconnecting by
Super-Connect
Technology

ChipA [ Thousands of Signal
Lines via Micro Bumps |

® Performance and Power
Consumption at SoC

il'
" Presented at
\‘m o
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Sample Wafer of MCL

Micro bump

Fum— i l-_---__-—
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Outline

@ Digitalization of Consumer Electronics
@® Changing Paradigm

L] New Technology Directions

% SoC: System on Chip |
% New Jisso Technology

' y  Field Programmability

® Robots as the New Driver
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Dramatic Change in Product Lifecycle

Field Programmability
is a MUST.

Volume

Shorter time Dramatic
to market end of life

New Digital Consumer
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Development

| Conventional
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Makimoto's Wave

Standardization

Standard

Discretes mability

H
ASICs D :

[1'97

alculator,

tandardized in
V Manufacturing
s . but
Customization Customized in
Application

-.J Source:Electronics Weekly, Jan.1991
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From MPGA to FPGA

[B$]
7
6
5
4
2 |
2
1
0
1990 1995 2000
- Source: WSTS, DataQuest
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Concept of ASPP

Application-Specific Application-Specific
Standard Product Programmable

m_m\‘ Product

ASPP

—m/ DRAM/Flash/SRAM

Application-Specific
Custom Product

Logic

- Customization by

Prog rammi ng Microprocessor

Analog

- Hardware flexibility

Programmable Logic

4
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Sony’s “Virtual Mobile Engine™”

"d-"#-‘%

(Logic Function Dynamically Changed) CPU with

: Embedded
VME --- a Powerful Englne “Virtual Mobile
for Heavier Tasks Engine™”
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World’s Smallest Network Walkman

Chip One CPU with Embedded
Configuration “Virtual Mobile Engine™”
Decoding Power Ultra Low Power: 4mW
Dissipation for ATRAC3 | (Less than 1/4 compared to DSP) |
Programmable:
ESEIS ATRAC3/ ATRAC3plus/ MP3

® 11 CDs Recordable
® 33 Hours Non-stop Play

e Storage Media:
MagicGate Memory Stick-Duo |
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Outline

@ Digitalization of Consumer Electronics
@® Changing Paradigm
@® New Technology Directions

% SoC: System on Chip

% New Jisso Technology

‘ * Field Programmability
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Brief History of Robots

First Generation Robot
L Based on Playback System

1970 ~ 80 Second Generation Robot
Based on Sensors

1980 ~ Third Generation Robot to Work

in Unstructured Environments

1990 ~ Fourth Generation Robot
to Coexist with Human Beings

i
|
|

T— R — — A o — - - -

- Dr.Tsugio Makimoto(Sony) . = SEMICO SUMMIT |
.. - |
= __-’;:_ - 4 1418, 2004 {
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Chips & Sensors for Robots

Pinch Detection Sensor x 18

. CCD color IR distance
VLSI chips camera x 2 ensor x 3
fgg:: E‘Zﬂizg Microphones 2 ~ Speaker x 1
DRAM 192MB X7 N
Flash 16MB Angular rate 7| Thermo ,
4 sensor x 1 | sensor x 28 |
| Acceleration Touch
| sensor x 3

‘sensor x 8
- head,

| Force sensor (QRIO) hands,
g X8 shoulders |

TV =—HrRFHELE-AEORYLQRIOTHS, COHFHITIE64EYRCPUMB{EIZ16E YRCPUA 29 L
Fhn,. N\fITURPCELEIBEEREDNZF>TLS, £-. QRIOTIIR/NEDHETLE TH8OED
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EDKELENTHD,

38



Points of Interest

e Walking and Dancing Capabilities

® Way of Falling down and Recovering

® Face Recognition and Memorization
® Simple Conversation

e Emotional Expressions

e Singing Voice with Vibrato

SEMICO SUIVIIVIIT

March 14-18, 2004

FBETIE. ZORFARORIZAR YD EMET DE TA DR ENT =,

CSIREVWTHIDF. ETANDEIBERTHD. @OFEHPRYL. @LATHOEE EMNEHET,
SO ADEDRHLRE. OFETREE. OERREDKRE. OETS—rOZTO]FE, BEEH 5.

ET A 1XEIER,

39



Evolution of Robot Intelligence

Processing Power (MIPS)

1010
Prediction by H. Moravec [flallliEl f

8
10 Monkey|, .~ ~ |
Jo Target of

108 Mouse|- .~ RoboCup

o .@.
104 ﬁ) pecy
= _,

1990 2000 2010 2020 2030 2040 2050

~ Source:H.Moravec of Carnegie Melon University

(Sony) : SEMICO SUMMIT
P‘:-a'_—-"‘""" m-m-mm_J
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Diversifying Directions of Chip Technologies

Geometry of Devices 6 — Sensors\

- Acoustic Sensors
- Inertial Sensors

- Force Sensors

- Tactile Sensors

- Display Devices

- Actuators

- RF Devices

- Batteries etc./

11990 2000 2010 2020
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Transition of Technology Driver

m

(Cleverness Driven Devices)

igital Consumer

(Low Power Devices)
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m (Bipolar/Microcontroller)
m (High Speed Devices)

e Military (Transistor/IC)
o | | | | | | |
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Conclusion

O Digitalization of Consumer Electronics
Wide Spreading

O Second Digital Wave to Revitalize
Chip Industry

O Rising New Opportunities ; *
w Low Power/ High Performance SoC
¥ SIP/ Jisso Technology
+ Programmable Technology

q e Cleverness Driven Devices
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