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e R&D Investment in Japan

~ Public and Private Expenditures

Private R&D Expenditure and Value Added
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METI .
> R&D Investment In Japan ~ Major Players

I Private Sector: A
(billion yen) e
-TOYOTA MOTER CORPORATION 890.8 12.7 trillion yen :
*Matsushita Electric Industrial Co., Ltd. 578.1 s
Honda Motor Co., Ltd. 551.8
-Sony Corporation 543.9 <R&D Expenditure by stage>
*Nissan Motor Co., Ltd. 464.8
~Hitachi, Ltd. 412.5 A
*TOSHIBA Corporation 394.0 ¥ 2.5 tri.
*NEC Corporation 334.6 ¥ 0.8 tri.
=Canon Inc. 308.3 ) )
-DENSO CORPORATION 279.9 [ Basic ][ Applied ] [ Development ]
NIPPON TELEGRAPH AND TELEPHONE 272.1 research research re'seaemh
CORPORATION ' - |
-EUJITSU LIMITED 254 1 ¥ 1.6 tri. ¥ 1.3 tri. ¥ 0.9 tri.
H Public Sector: 3.7 trillion yen (= )
(billion yen) (billion yen)
-National Universities 1219.4 -Japan Science and Technology Agency 104.3
-Japan Aerospace Exploration Agency 2255 (IST)
(JAXA) *The Institute of Physical and Chemical 82.8
:'-New Energy Development Organization” 5165 . Research (Rl .
: (NEDO) : & -National Institute of Advanced Industrial 9.7 :
-Japan Atomic Energy Agency (JAEA) 189.8 ..Science and Technology (AIST) ... E
: : ; -National Agriculture and Food Research
. for the P f : cal 52.6
(jg;l):aén) Society for the Promotion of Science 158.8 Organization (NARO)
-Technical Research and Development 157.3 "National Institute of Information and 47.8
Institute, Japan Ministry of Defense (TRDI) Communications Technology (NICT)
-Japan Agency for Marine-Earth Science 380
and Technology (JAMSTEC)
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¥3 METI METI's R&D Policy and Management
~ R&D Program & Technology Strategy Map

1. “R&D program”

@® All R&D projects in METI are systematically integrated under 17 “R&D programs” in the line of each
policy goal.

@® In each program, the R&D target of each project is effectively clarified pursuant to each policy goal and
all projects are united with other related policies, such as regulation reform and standardization, in order to
complete the innovation through the R&D projects.

2. ‘“Technology Strategy Map”

@® |Introducing the road mapping method through industry-academic-government collaboration, METI,
cooperated with NEDO & AIST, releases the “Technology Strategy Map” (TSM) in order to monitor the
trend of advanced industrial technologies and clarify the road toward the innovation in the relevant areas.

@® Reflecting discussions between experts (more than 500) from academia, industry, and government in
each technology area, the TSM is upgraded every year.

@® All the new R&D projects are to be properly mapped on the TSM.

Year 2008 R&D program budget request 1 FY2008 239.8billion yen (FY 2007 212.9billion yen )
[ Life Science Sector) [ICT Sector) [Environment Sector] [[Nanotech/materials sector)
34.3billion (29 billion) 8.5billion (8.5billion) 29 .2billion (26.7billion)

21.6billion yen(18.9 billion yen)
@ Advanced ICT equipment/device basis

program [19.1billion (15 billion) ]

@ New technology program for climate change
[4.7billion (5.2billion) ] @Nanotechnology program
(11.9 billion (10.6 billion )]

@Health and Safety Program
(15.6billion (14.5billion) ]

@ ICT basis software development promotion @3R program (1.8billion(1.6billion) ] ° ) o _
. . program [12.1billion (95billion) ] Innovative material industry creation

@Cycling Industry system creation @ Chemical material comprehensive assessment program

using biofunction program @21century Robot challenge program administrative program . (17.3billion(16.1billion) ]

(6billion (4.4billion), (3.1billion (4.5billion) f2bl“lon(1-7bllllonﬁ
V2

[Energy Sector] [Manufacturing sector] [Social Basis (foundation) Sector] [ | [Frontier Sector]
.Enerqv-savilfgéﬁngfﬁ,'c',S“D(elggy?,L'r','f“) 3.9hillion(1.8billion) xe 20.8billion (Shillion) 9billion(6.8hillion)

Program (49.1 billion(47.8 billion)) @ New manufacturing program @Civil aircraft foundation technology program @Basis technology program for advanced
@ New Energy technology development (3.9billion (1.8billion) ] [20.8billion(5billion) ] aerospace industry

Program (55.8 billion (50.8 billion)) (9 billion (6.8 hillion) ]

@ Fuel technology Development Program

(36.7 billion(34.3billion)) -~
@Nuclear power electronic power

technology development program %1:Eliminating overlapped projects in each R&D program 32:Partly include Government investment loan fund (7.6 billion yen)

[27.2 billion (20.1billion)] ¥3:Partlv include expense for SMEs proiects (1 billion ven) 3
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Entrance of R&D Division, METI
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Fields of Technology Strategy Map

<2007 version : 25 areas>

O Environment/Energy area

O ICT area
Semiconductor
-Storage/non-volatility

-CO, immobilization/

effective use

*Abolish the use of CFC
-Safety management

of chemical materials

-Computer 3R
Network -Energy
-Usability (Display etc) _
-Software O Nanotechnology/Materials
. . *Nanotech
O Life SC|che area | Materials
*Drug discovery+=diagnosing _
:Equipment for diagnosing € Manufacturing area
and medical treatment 'E_Ob()t:cfs
-Regenerative medicine "Alrcra
: : : . Total 547
*Technologies suitable against .Q?Er&%pace expoeratls involved
cancer . in th
-Green Bio revision for 2007
Blue words are added field from the ] Superco_nductlwty
version of year 2006. Human life
Red words are added field from the version Fiber

of year 2007.



ME Composition of Technology Strategy Map

Introductory Scenario

2004 2005 2006 ~ 2010 ~ 2015
-Use IT in information/househdld electri¢ appliances, etc. and ensure IT security/reliability
Increase IT industry's international itiveness as!infrastructure of the above
+Strengthen profit-making - Strengthen semiconductor manufacturers’ profit-making ability
ability and “choice” & (Profitability: To be up from approx. 5~10% to 15~30%,
Private firms’ || “concentration”

commitment ||.-Management reforms (Th ese exam p I es are

s “Industrial restructuring | GaTY out R&D-teveraged industrial testiucturing

Creale/supponE zrallzri:shspAeii);izing in wwmng eXt r aC t ed f r O m
RED information /

[commitments ) .
g O Promote Public-privat ts allied with devel earlier C 0 m m U n I C atl O n S)
1 1 1 1 715’ || Measures to standardization 00rds(Information/hoy tric appli grid i
cenario tfor Dissemination’ s | some Promasegormon
= || introduction/ standardization of
2 | dissemination certiication, secuf
2 A
Shows the paths through 3 st o
. [ 2N S -
WhICh R&D OUtCOmeS gO OUt % Al ith O BQ‘Fte;.VemCE" Accelerate ma(Ehing of upétream and firms through fine
B 2 || Alliances wi unification . ; H .
. i -tech- : Devel it of high-tech-
into the world as well as S |rlted | SSEOTRI T | S |+ Erasr ot
. _ integration evaluation method « Strengthen materialleVaIE
relevant measures involv. SUSAEISL gy | Uparade manuactrng | “Focs: efkioneve el
5 s SHPIET___| eveloprent_____ —
& O IPrekven( technology | Review the state of MIRAI implementation and utilize consortia (e.g. ALTEDEC), among others
eaks H H H H H H

(

Technology Map

Technology field |Structure of the field

0 0 Field Large category |Medium category |Small category
GIVGS an overview Of Semiconductor |device process|LSTD device Micronization of device |
teChnOlOgIeS In eaCh |ndUS technlogy technology New technology designed for nano-CMOS

Composite-mounting technology
New composite-mounting technology
Device simulation technology

technology field. Key
technologies are alspo’described.

Process Process of micronization |
technology Washing technology
TeC h n O I Ogy Road m a Process simulation technology’
Silicon substrate
Lithography Light filter, resist process technology |‘

Shows, on the axis of time as
milestones, what functions,
among others, need to be

Mask technology J|

(Source: The Strategic Technology Roadmap

20086)
|mproved or advanced Technology Structure of field "I Elardatlon parameters 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Field  |Large category| MMM [ Smal category Key themes Drum half pitch(nm) 80 70 65 57 50 45 40 35 32 28
category
Physical gate length(nm) 53 45 37 32 28 25 23 20 18 16
Uneven dimensions(nm) 3.15 281 2.50 2.20 2.00 1.80 1.60 1.40 1.30 1.10
. Device process |LSTP device|Micronization ~ |Micronization of pattern (Print length, physical length)
Semiconductor| Ny . "
technology technology |of device dimensions Effective gate oxidized film thickness(EOT:
Physical fim tickness(nm)) 2.1 1.9 16 15 14 13 13 12 11 11
Effective gate oxidized fim thickness(EOT: 2.8 2.6 2.3 1.9 18 17 17 16 15 15
Electrical film thickness(nm))
Process Process of " . . . . HfO,(+Si,N, | HIO,(+Si,N, | HIO,(+Si,N,|  La,0s, La,0s,
Gate stack process - SiON SiON 2o SN 2o LaAlO; LaAIO LaAlO;
technology [micronization P High-gats insulated film material ! ! Al Al) Al Y,0s.. Y,04.. 2 2 g
, _ CD control(3a)(nm) 4 33 2.9 25 22 2 18 17 14 13
Light filter, high
ightifiiter, hig! Linear width roughness(3a)(nm) 3.6 32 28 2.6 2.2 2 18 16 14 13
Light filter, x:isnsstﬁzrdnucmn Light source gthinm) ‘ 193nm|0RET ‘ 193nm+RET+LFD/193nm immersion | Ellw |
Lithography |resist process |, . g
orepny h Light filter process RET: Resolution I
technology I T I |
LFD: Lithography- Friendry PEL (proximity electron lithography) ML2(mask-less lithography) I
New technology | Throughput cost Design | 157mm T+LFD)nano-imprint lithography |
I I I I I I




FIMET Robotics - scenario for Dissemination
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£3 METI Su perCOndUCtiVity - Scenario for Dissemination
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Nanotech - scenario for Dissemination (Standardization)
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> MEMS — Technology Map
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Robotics - Technology Map
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Semiconductor - Technology Roadmap
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Robotics - Technology Roadmap
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Academic Roadmap Initiative

® In order to open up a new vista to METI's roadmap, METI is developing new collaborations with academic
societies which address cutting-edge research which does not seem to lead business now.

® Last fiscal year, the Japan Society of Mechanical Engineers, the Japan Society of Applied Physics, the
Chemical Society of Japan, and three Societies on Robotics completed and released the individual

Academic Roadmaps in cooperation with MET].

METI’s roadmaps in the light of academia.

® |n addition, the Transdisciplinary Federation of Science and Technology, which is composed by 43
academic societies, will complete academic roadmaps in the field of control, simulation, human interface,

This year, they upgrade each roadmap and will advise to

and manufacturing. METI also encourages other societies to make academic roadmaps.

® These collaborations through roadmapping enable METI to expand the interaction surface and increase
bidirectional flows of knowledge between science, technology and market/business. And thus efficiency of
the national innovation system in Japan could be improved.
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Strategic Tech « A roadmap to industrialization
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% To solve the challenges of :

: industrialization, innovative
: technologies by industry- :
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: are needed in this area.
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NI Bearing in mind the deficiency...

e Disruptive Innovations / Discontinuous New Technologies
never emerge on roadmaps. ...Always “Off-road”

“You don't know until you actually give it atry. | worry about
a tendency of less research activities in the areas not written

in roadmaps.”
by a semiconductor equipment maker

= It is important to keep updating.

= Interaction and convergence of ideas and knowledges
among parties in the roadmapping process create
value.

“Roadmapping” is rather important than “roadmaps.”

=» Strong regard for interdiscipline and fusion areas.

=» Avoid stereotype and fixation. .
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