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5th International Symposium on Advanced Plasma Science and its Applications for Nitrides and Nanomaterials
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Management of technology for forming a global innovation base and
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Open innovation in nano-electronics through a global industrial partnership
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Three types of breakthrough innovations for creating future industries
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Conducting industrial R&D in academia: Challenges and opportunities
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Management of technology for forming a global
innovation base and developing human resources
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Two stages for “Innovation”?

1st: Making “Change”
27d: Handling the "Change" to become a

social value
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@1st Stage;
Making a change for Technological
Innovation: Invention & Knowledge
creation
<Analogy and Creativity >
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Analogy and Creativity
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Analogy and Creativity
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becoming the knowledge society

The omni-directional progress of technologies and the ra
increase in the industrial activity based on technologies
able to be called as the most remarkable feature of 20th
Then the base of such technologies is the science.
(omission) The 20th century is the age of the knowledge e
brought by the rapid progress of the science.
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<Research method >

Research method : Condition of investigating

g jon of investigation object
>

to achieve investigative purpose

1. The purpose of the organization is in "Creation
of-the-art science knowledge".

2. Enough amount of the resource was turn:

3. "Creation of science knowledge" can be
accurately.

4. The organization is made consider
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Research method @: Investigation object - ERATO
(strategic creation research promotion business)

< key properties of ERATO >
Kind of research: Pure that lops new field
Research organization: Project system driven by a representative
her. Participation of the from other
organizations
Period: 5 years. No extension.
Resource: About 1.5 billion yen for five years
Laboratory: Borrowing from research park, private labora
universities
Result: A positive announcement such as academ
ion and the prepublication paper is
Project: 21 and completion 77 when being pra

of, April 1, 2009)
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<ERATODO MR >

200643831 BEF A
L L] ST 7 S

Patent application number  #RFHBRM4S 1,445 808 2,253
8,017 7.096 15,113
y‘:“';‘z:' ofspnouncement o e ’&*ffafﬁ FeRDLRI

Example of epoch-maki

Discovery of new superconducting material of iron system
Hosono at Tokyo Institute of Technology frontier research
most cited article in 2008)

Research of the ic synthesis reaction by
catalyst project’. (Contributed to the Nobel prize wit
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Research method @: Details within the range of investigation
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1995 | 2000 R/ SAAT AN 4%
1995 | 2000 2347
1996 | 2001 [IES BEES
1996 | 2001 HEXFARD
1996 | 2001

total :98 L1996 | 2001

20063A31 8084 K
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NBREOE AL, 706 50| SRR 1409 1498 2097

nEN XTL BHERE

IO LT, FEFITEER Y —F T
nY=7 FTHY, MTRELEL, FFrb
gb \O

<Result>
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Result There is a strong correlation in the total
announcement and the diversity index.

HEBIR2:0. 79

20.00 Correlation coefficient

Number of the announcement to the outside

per person of member
o
o
o
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Result  Only the ratio of foreigners correlates and exists with
the number of announcements.

g <
5 | fBR:0.90 & R 0.21
o um | -~ ® W ..
i £ \ .
g™ 1500 |
] =

e | §
& g
». c
5 e £
™ 00 0 040 080 0W
® ARALLE S
€ 3
H By S

z

-
-
=
=
i
»
g4

HEANASTWNDENHIZIE, O3 558
DS D, DE VXA IFETES 2 &
N, BRMNIFZZINTFEEZEWND Z &R
HDHNH LIRWDT, BENPFFETITDOI
bl ENMIFI Tz b OZ g L
7o TORER, FENZIGE TITONDREERD
FRFEFIZE L . EANRIEFERE L L CIHE
WS, EILTHAMEAD A ST HFDZN AN TV
D EDDND,

Result Both i and
announcements correlate to R;.

e
oo | HEBIGRE : 0.87
b

Number of oversea announcement

per person

Number of domestic announcement

Not only language effect!
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Result counting only journal papers
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Result

(Rc) vs (Number of journal papers)
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Project of 50% or less in R, only
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Number of journal paper per person
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Number of journal paper per person
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Result Feature of research related to biotechnology

(1) (D) vs (Number of journal papers)
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Result Feature of research related to biotechnology
@1 (R va (Number of journal papers) @ (R) vs (Number of joumal papers)
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<Conclusion>
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Conclusion

# The creation efficiency of science knowledge
depends on the diversity of the project team member.

# The creation efficiency of science knowledge is
improved by participation of company researcher.

+ The efficiency of science knowledge creation by the
foreign researcher's participation depends on the field
of science.
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@2nd Stage;
Handling the “Change” to become
asocial value
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<Research institute rankings in citations >
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Research institute rankings in citations (2002.1-2012.2)

Chemistry Material Science Engineering
Univ. of Tokyo = 23

Kyoto Univ. 4 Tohoku Univ. 3 i
Univ. of Tokyo | 5 AST ry Kyoto Univ..._| 62
Tohoku Univ. 53
JsT 1 Osaka Univ. 17 AIST P
AIST 13 Univ. of Tokyo =~ 21 Tokyo Institute of
Osaka Univ. 15 Kyoto Univ. 26 Technology %
Tohoku Univ. 23 JsT 24 JAEA 82 |
Tokyo Institute 30 Tokyo Institute 20 Kyushu Univ. 96
of Technology of Technology
i Kyushu Univ. 62
Kyushu Univ. 49 yu Iniv.  Computer Solnce
Nagoya Univ. = 57 Hokkaido Univ. 94 Tokyo o
Hokkaido Univ. 61 Nagaya Univ. 105 Metropolitan Univ.

Univ. of Tokyo 57

Based on ISI Web of Knowledge
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Research institute rankings in citations Econonios snd Business |
o Jp Institute
(2002.1-2012.2)
National Univ. of | <o
Psychiatry and Social Sciences, General Singapore
Psychology No Jp Institute The Hong Kong Ut
No Jp Institute of Scienceand 63 ||
The Univ. of Hong | 1,0 Technology
Chinese University Kong Chinese Univ.of |
of 143 Chinese University o Hong Kong |
Hong Kong of Hong Kong City Univ. of Hong 97
The Univ. of Hong Kong
Kong S Thetong Kong: (575 The Hong Kong
Polytechnic Univ. 8 FonE | 104
Univ. of Tokyo | 322 Dede of Toieyo |78 Polytechnic Univ.
Total 432 Tosl 825 The Univ. of Hong | |,
Kong
Korea Univ. | 180
Nanyang
Technological Univ | '%8
National Taiwan Univ. 192
Based on ISI Web of Knowledge Total 212

%72, Social Sciences, General TlIHiT
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<CMOS 7a4'35.L>
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GLOBAL NETWORK

SYSTEM COMPANIES
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<300mm PILOT LINE>
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300mm PILOT LINE

> IBS

» Unique lithography cluster
ASML

» Investment

centered around
equipment

» Advanced equipment and
preproduction tools

» Ballroom type of cleanroom

» 4,800m* class 1,000 area

300mm PILOT LINE:
» Silicon pilot line for (sub-)22nm
» Semi-industrial operation

- 24/7, process monitoring, short cycle time
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@IMEC OPEN INNOVATION OFFERING
< Open innovation in nano-electronics
through a global industrial partnership>
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Open innovation
in nano-electronics through a
global industrial partnership

“
Transfer
& licenses
Joint R&D

Open innovation
in nano-electronics through a
global industrial partnership

Talent

Accelerated,
cost-effective R&D
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Open innovation
in nano-electronics through a
global industrial partnership

imec industrial affiliation program
A customized programs
demonstrators

low volume production

orec i

Open innovation
in nano-electronics through a
_ global industrial partnership

Open innovation
with
global talent
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Open innovation
in nano-electronics through a
global industrial partnership

st 99 The Nethertands
office US' 9 Chin-9 9 ffice Japan
: S Ve
<BUDGET>
IMEC O 5L 2180 &5,

—Old, MkeICBRE & L CBU B A
S>TLDHHDT, 770X —ABINRAT
HEIFENDLZE LT-EEORRH D, =
HUTEY, BOEAT, &L U AT OEWY
P—FEITHIZEMTED, DD, EER
TILTERNWE D RIEF DN AT 5
DIFTHY, ZNDEROT 0 7T LDy
7Ty ROMMITIR D,

UL, ORIV ALy DRSS &
B, FEEERN T aA L P —FIZA-T
KDHZEIZE> T BENEZIIASTL D,
FEERNO LT 4T 4TI e s T A
XL TA-TL D@8E, mYOEITD72<
TGO T NEI-T203, LISV EER
MHDOIVHEZ TND, EDTD, FEIERD
BASTL ¥ v v aAf VNERICEE
ANV =LKLY ODOHLH, ZOLALyY
RN, 2 HFE A BNEE L < LTI
WICEECTHD, BENNRYBEEZH-T
WHEWHZ LT, HEoldrymy=y b
XFyovazbboDTIR, BNbY
BEEHIRL TUIRLRNENS Z LT,
THIE> T<NDH DT THD,

BURFIZxf LChigEea LW 5, ER72
T RLUABEDDLZENTEDLENE S

22

X, BEA T v 7 Il S TR ICEE
ThY., £/, Z L FOEENRE DOHISR
[ R W =3 | VA = I L TN D)
AT NMTh D, ZO=D13IEFICEE
Key Performance Indicator (KP) T# %,

ZAUTHOTBIRN 2 DAST- IR ICHE R b D
ThHY ., Fk, BN, £ L TEERENED
IZADEWD Z&iE, BEBNZET D &,
HITORFEIZE S>TAY vy MR®HDHENDH Z
EThD,

International network of R&D sites and representation offices
Unity of IP policy and IP use in programs
Unity of management through imec International
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Contribution to regional economy
PERFORMANCE INDICATORS
International excellence: Leading international R&D partnership
Long term vision: university collaboration and teaching
Local impact: enhancing regional participation and innovation

@®IMEC in JAPAN
<IMEC partnership with Japanese
companies 2000 - 2012 >

imec partnership with Japanese companies
2000 - 2012
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< COOPERATION WITH LOCAL
COMPANIES/ACTORS>
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COOPERATIONWITH LOCAL
COMPANIES/ACTORS

<EXPANSION MODEL FOR LOCAL
INDUSTRY : MICROELECTRONICS FOR
BENEFIT OF OTHER SECTORS>
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EXPANSION MODEL FOR LOCAL INDUSTRY:
MICROELECTRONICS FOR BENEFIT OF OTHER SECTORS
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Three types of breakthrough innovations
for creating future industries
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What is Innovation ?

Innovation is every reform act to
accomplish the creation of
economic values and social values.

% Invention
\O'
o
‘\0
A\

Management innovation
(Business model)

—
Technology

Aisthesis innovation innovation
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<New Concept: Innovation Diagram !!! >
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New Concept: Innovation Diagram 1}

A (Technology)

Value creation
(Development)

Deduction
Abduction

S (Existing
Knowledge)

P (Created
knowledge)

O~y
Management Innovation
/ Aisthesis Innovation

Knowledge Creation
(Research)
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@Breakthrough Typel
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Breakthrough Type 1

A* (Paradigm
Disruptive
Innovation)

Deduction

A (Paradigm
Sustaining
Innovation)
A (Existing
Technology) 5
Induction Field of

Resonance
Abduction

Soil
S (Existing P (Created
K ) K

ASPA*=
Breakthrough
Type 1

Value creation
(Development)

e
Management Innovation
/ Aisthesis Innovation

Knowledge Creation
(Research)
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<Bandgap and atomic distance for
semicond>
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+  Bandgap and atomic distance for semicond.

Bandgap (energy of emitted light) / eV
Wavelength of emitted light / um

Atomic distance / A

VAN

BERROHPIZ B RBR S V=N D &
LHEDORNH Y T heHEERY v
a2 LTANT, BLU %St R Lillighs
Gie A A NS & B L ALTEN T E BT
TE T, HOMBICERET 5, ZHuxAkR
DEHTH D,

—h. AT TRAY T LFA NTA &
WIOMYEIL, ISR AT D L) ek
MENTFE LR, LTEE-> T, Zhai@Ese
WO ZElE, RNIXANIKTDHEND L
Thbd, THDIRTEA LA ) ~—
varThb, ATV arh—rA Nz
NSV L SN 7 7 A T a7,
P77 A TG TR, - HIREREDY 60%7%
FEED L, S LIED OT, ARIXZ D

%]j\
AEEIL[\ 5 7}§\



WD ZEIZ LTIV ARV, FruUsHRE L7
NT=B3, TAFHIOE Y IR AL KB4
Th oD,

DFEY, ZDA ) R_R—=a L HEAT T T A
DOHITHEZ AT ELLTDORD K 512705,

Innovation diagram: Blue LED
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History of MPU by Hitachi and ARM
L T—
Hitachi ARM
2008 1 -ARM 11 (2008
- SH Mobile (Low power consumption)
2000 + |
SH 4 (32vit RISC : for Sega Dreamcast)
1995 +- SH 3 for Windows CE)
-SH for Sega Saturn) H
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1985 T
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Breakthrough Type 2
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@Breakthrough Type 3
< Innovation diagram: iPS cells>
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Innovation diagram: iPS cells
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bio-industry
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Breakthrough Type 3
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Conclusion
C —
1. When you reach a dead-end by trivial Type 0 (Deduction), descend to
the soil (Induction). Not until you descend into the soil, you can direct
toward new paradigms by Abduction.
- Breakthrough Type 1 (=Paradigm disruptive innovation)

To accomplish Type 1, you must form “Fields of Resonance”,
respecting the difference and diversity of each person’s goal of life.

2. Vision for future cannot be conceived by Deduction from the existing
technology. Transilience toward the aisthesis innovation must be
essential.

- Breakthrough Type 2 (=Christensen’s disruptive innovation)

3. Evenin the soil, you should always search possible ways of
Transilience and transgress the border of discipline during
Abduction.

- Breakthrough Type 3

Future can only be created from the existing soil.
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Conducting industrial R&D in academia:
Challenges and opportunities

Automobili Lamborghini Laboratory at the University of Washington, USA

Research Professor and Director,
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What is industry??

= Ferruccio = Tractors = Supercars

= Industry is the realization of ideas of single entrepreneurs
= Identify need, provide a solution = a product

FUNDAMENTAL DIFFERENCE

= For industry research is a tool to make the product better - more competitive,
Itis a means, not an end. The end is to sell the product and make a profit

= For University research is the end, industry is a means.

IN BOTH CASES THERE ARE OTHER MEANS TO THE SAME END
= For industry, other means can be marketing, lower costs, etc

= For university, it can be other funding sources

= Therefore it is not NECESSARY for either one 1o work together to achieve the
respective GOAL (end). It has to be desired.
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Research

= Most US universities receive bulk of their funding throu;

30%)

gh Government grants (94-70%), and

Molecular >2005

= Universities go after these funds and gear up by hiring faculty in these fields

s high at the time of hiring, then risks to decrease over the years

nuity in knowledge base for traditional fields (example wood,
stecl)

= If the topic reaches a level of maturity
mainstream industry. By the tim

and the resources available to industry at the univ

sufficient to be explored commercially. it transitions to
wave of “hot topics”™ reaches the universities.

ersity dry up
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Example of composites

voung faculty built entire career based on such resc

Composite materials were deemed to be then a mature
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velop curriculum that is suitable for Industrial approach and needs

= 'Ca itional degree systems

ates become employees of industry
= 90% bachelor

* 9% master

= 1%PhD

= Train students - that is the future workforce - on the real needs of industry.
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* Finite Element Analysis (FEA) course: Senior elective and/or graduate course

s rarely a field of research in itself. so no tenure faculty

e US — instructors claim their version of course and textbook to be more

t least 50% is pure theory (shape functions, energy methods, etc) and 50% is

implistic applications from 1D problems up to 3D

that CANNOT run FEA with any of the major

ifferent issues: the tool vs the mathematics!!
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Fiscal policy and Monetary policy

Expansion == Tight money policy

Recession == Easy money policy
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= Key interest rate
Easy monetary policy = Cash reserve ratio

= Open market operation

{

{ Oversupply situation J

Speculation @ @ Investment

= Speculative funds = Risk money for Industry
= Capex and R&D

= Excessive Financial engineering
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Large enterprises

= Corporation tax — Effective Tax Rate, Tax haven

= Flexible accounting treatment
= Inclusion in Charges against Revenue
— accelerated depreciation

= Flexible employment system
= Project Finance and Non-recourse debt

Startup company /Small and medium enterprises

= Risk money — Equity and Debt
= Industrial Cluster and Outsourcing

= Education — Engineer and “Financier”
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Manufacturing by Try and Error

Plasmas were employed
over 70% of ULSI process steps.

To seek for the optimum | arge size wafer

conditions. Plasma nano fabrication

Waste of huge material, energy and resource Plasma Is stil like a black box.
Global warming

Nano Process : Precisely controlling with atomic levels

Manufacturing on the basis of
Plasma Nano-Science

Autonomic Nano-Production Device
for Plasma Processing with navigation system
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Conclusion:Foundation of Plasma Nano Science
In-situ analysis Species vs Surface Reactions

: Measurement

H — Species and photons
: Monitoring

Surface Reaqtlons
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<Perspective of Plasma Science,
Global Innovations>
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Nagoya University Plasma Nanotechnology Center (PLANT) since 2006
17 Profs and advanced plasma equipment over 90 are working
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Plasma Center for Industrial Applications
(PLACIA)

Unigue Technical Transferring System
From Science to Global Business
Company : 303, Member 667
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Advanced Plasma Nanomhnobr].&clm Cluster Research Bases
(Collaboration with 28 affiliations in n and 23 Affiliations in the world)
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Innovation

Rapid Impact in Japan:
Aging Population Combined with the Diminishing
Number of Children

Concept of Plant and Building
for Plasma Research and Its Applications
to Industries in University to make global innovations

What system is ideal?
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