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Big Concern

Semiconductors are widely used in human society
but do NOT attract one’s notice directly

Ordinary people do not pay any attention to the
contribution of the semiconductor industry

" Semiconductors )
Improve
Rﬂﬁfﬁciency??
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Purpose of this Report

To clarify the social influence and contribution of
the semiconductor industry

To show the importance of the semiconductor industry
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a) Semiconductor Technology Spreading-out

Technology Spreading-out refers to the effect that technology advances in one
industry have on other industries.
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Technology Spreading-out Effect in Japan

Markets of the Products utilizing

_Semlcondu.cmr technology To multiply attributable To calculate by using the
in Japan (Fiscal Year 2007) fraction of each technology inter-industry relations table
(¥ billion) Common Technology
40
Measuring
Technology
2,400
Total First Effect Second Effect
Domestic
Production
¥5,500 B ¥16,000 B
¥7,440 B
_—— \
Fine Patternig _
Technology Mixed Total Value
Technology
500 Film Deposition 3,500
Technology ¥21,500 B
1,000

[ 2 970 Total Value (y) = ¥3989 trillion. J
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Technology Spreading-out Effect Comparison

[ Aviation Industry ] [Semiconductor Industry] [ Automotive Industry J
Products > ¥14 trillion ¥103 trillion ¥333 trillion
( 1970~2000 ) ( 1970~2007 ) (C 1970~2000 )
¥12 trillion ¥285 trillion ¥872 trillion

Intra-Industrial
Effect
(Application
Expansion)
Inter-Industrial
Effect
(Technology
Spreading-out)

¥34 trillion

R

(Remarks) Semiconductor industry was figured based on industrial correlation table in 2005.
Automotive and Aviation industry were figured based on industrial correlation table in 1995.

(Source) SIRIJ produced based on Mitsubishi Research Institute and Nikkei Electronics issued on July 28, 2008.
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b) Total Factor Productivity (TFP)

TFP accounts for changes in economic output that are not caused by changes in the amount of labor and
capital. TFP includes changes in labor productivity (output per worker) and capital productivity (output per
unit of capital) due to factors such as technology advances, business model improvements, etc.

AProduct = ACapital + ALabor + ATFP
TFP: Based on Innovation

Growth GDP _
Rate Growth Rate TFP Capital Labor
(%) Input  Output 12
/\ P 1 10
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TFP Influence on GDP Growth Rate

TFP: Total Factor Productivity
Innovation
Innovation-originating improvements of labor and capital
Management efficiency Improvement

é )

Japanese GDP Growth Rate vs <2000 - 2007 in Japan >

Total Factor Productivity Growth Rate

\ L same period is 0.57%.

-Average GDP Growth Rate
/’\ e from 2000 to 2007 is 1.45%.
yJ \ -Average TFP Growth Rate in

TFP contribution to GDP growth rate

~40%

LL6T
8L6T
6L6T
0861
1861
86T
€861
86T
G861
9861
L86T
8861
6861
0661
1661
661
€661
7661
S66T
9661
LB6T
8661
6661
000¢
100¢
¢00¢
€00¢
¥00¢
500¢
900¢
£00¢

(Source) Professor Motohashi, Tokyo University
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Semiconductor Contribution to TFP

Higher Performance

[ Semiconductor }» Lower Price »[ TFP Growth }
Innovation :
New business Model

2000-2007
TFP Growth Rate 0.57%
TFP Analysis T Computers 0.14% / Semiconductor \
Software 0.01% Portion in TEP

Communication 0.06%
Semiconductors 0.04%

Sub total 0.25% 23% (=0.13/0.57)
Non IT |Semiconductors ~ 0.09% K@ZOOO'ZOOZ Japan*j
Others 0.23%
Sub total 0.32%
Total 0.57%
Semiconductor Total 0.13%

*Since the model is generalized, it is applicable to any country/region.
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c) Consumer Surplus by Semiconductor Innovation

Consumer surplus is the difference between the maximum
price a consumer is willing to pay and the actual price they do
pay. Economists measure consumer surplus to quantify the
benefits that consumers receive from falling prices.

A
: Demand
Price &urv o
P .

l Consumer Surplus
X I

Q—>Q Quantity

[ Consumer Surplus by Semiconductor Innovation : ¥6.67 T (‘95-'05) ]
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d) Green of/by Semiconductors

Increase of CO, emissions

A

Increase of Service/ Deman

Do Semiconductors Contribute to the Reduction of CO, Emissions?
- Growing PC/terminal/server
- Soaring Internet access

- Rapid increase of energy demand

by emerging market/service demand

,

o
>

Increase of Semiconductor

Improvement of efficiency/ Resource saving
/ Electric power saving

Decrease of CO, emissions
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Reduction of CO, Emission by ETC

ETC : Electronic Toll Collection System

2006 CO, reduction by ETC in Japan :
ETC Use 160 thousand ton-CO,

>80% @ 20 10 E’La:;fi;ﬁj(;r;’g]]estion % of ETC use

#4WE [km- WA ] ETC#IR=E

40 80%
68.7%

35 70%
55.6%/

30 f/ 60%
25 — / 50%
20 — / 40%
15 | — 30%
10 — ‘/21'3% 20%

— 10%

9.3%
5 —2.99; -
0L | | | 1 0%

2002 2003 2004 2005 2006 =
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Energy Consumption Reduction in Future Homes

Energy savings Fully utilizing Resource saving Additional

in appliances appliance by new services appliance
0

-5 —
-10 — |-19
-15

N~
20 = * 5M households, 2.6 people( 1.4 worker)/household
v » Possible energy saving technology in appliance

10%ton-CO  Additional appliance ; one monitor and PDA / person
2 » Two working days at home (two telecommuting/week)
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3) New Products/Services
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Market Trends

Market of Embedded Computing Future Market of Symbiotic Computing
(Digital Consumer, Automotive, Industrial)  Existing and New Market

Ubiquitous ioti .
d Symbiotic Assist & Support People
Convenience & Entertainment ow A
= Real World, Sé)Clety - _ Green
% Health ¢ < Reliability

7 Safety

S A

Connectivity / \ “ Intelligence
SensorNet o\ NGN % * Robot Wearable

Home Network Cognitive Radio Intelligent Vehicle
(Wireless HD etc) emart Grid (Computer Vision)

Deeper Man-Machine Collaboration (Symbiosys)
by the Reliable Embedded Computing Network

Low Cost, Energy Conscious, Dependability
SINTy




Expectations for Semiconductors

Compact and low-power wireless devices
Efficient image recognition

New sensors

Efficient power supply

Service oriented

asy to use odule
- A 'reless Cos
|

Healthcare | <>L|fe Recorder (Bandage -type Sensors/BAN)

Medical ) <>Capsu|e endscope(SmaII Sizee UItra low- power moduIe/BAN)

’ | OMedical recorder for EBM( sensinng and recording/BAN )

Agriculture O Sensing-based Agriculture( Ultra Low-Power sensing unit /LAN)

Home <{200years lifetime house( monitoring sensors/PAN)

OIT Power Grid Network (Smart meter/Smart Appliance)

Home Robot ) <>Care and household Robots( Robotlc arm)/ ereless Camera Module

S T

Innovative SYSTEM-KEY Devices
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Challenges for “Symbiotic Society”

Electronics devices are now penetrating into the society more deeply, and are

directly connected to human beings and environment.
&

New markets of Symbiotic Society: "Cyber-World” + “Real-World”
Health care, Environment, Energy(Green), Safety & Security

Intelligence Processing

Image recognition,
More Moore \ Search, Semantic

Logic, Memory analysis
¢ . R MCU/
Sl e :ensor::mte“igem« RF
i Sensor/ [Processor RE;
sensing, control | | vEMS T Analog
Power Supply,

Management
Power device

onnectivityWore than MooLe/
Power Supply

S
S|
=
'©
O
x

peed, Pressure, Vibration, Light,
pcation, Temperature, Energy

PLOM 180AD '

1) Functional devices: RF, analog, sensors, MEMS and photonics.
2) Intelligent devices for vision, voice and security.
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4) Summary
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Semiconductor's Contribution to our Society (Japan®)

Intra-Industrial Effect:
¥285 trillion
(1970~2007, accumulated)

Employment: 200 thousand
(Inc. application 2.4 million)

Our Society

‘ Manufacturing Industry
¥109 trillion

Semiconductor Application
¥48 trillion

Inter-Industrial Effect:
¥399 trillion
(1970~2007, accumulated)

Share in GDP of
Manufacturing: 44%
(Inc. application)

Technology spreading-out

Trade balance: ¥37 trillion
to 24 industries

(Inc. application)

Semiconductor's attributable

CO, reduction by
Semiconductor & IT: Semiconductor anc fraction of TFP: 23%
18 million ton/year ¥§qzut'ﬁm§2t (2000~2007)

Consumer Surplus originated
by Semiconductor Innovation:
¥6,699 billion (1995~2005)

Power Consumption

of Semiconductor:
2000=100 = 2007=6

Market of Nano Electronics Energy Saving in Future Home:
3 million ton-CO,/year

applied equipment:
¥40 trillion in 2035 *The model used here can be general,
and be applied even in another country

and another region.
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