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Technology Strategy for Japanese Materials Industry
(Summary)

The materials industry has been an important one in Japan. In the recent trend

of globalization, profitability of the materials industry begin to decline, so it 1s

desirable to bolster its global competitiveness and respond to social needs. This

research work has carried out with the following objectives:

1) to survey the changes of academic, scientific and technical trends
(technological innovation) in the materials technology;

2) to survey the present condition and prospect for industrial ./~ technological
competitiveness, and other items;

3) to clarify the social issues and targets which should be pursued by the
materials industry from now on,;

and

4) to propose the means for achieving those targets as a technological strategy.

The Materials Industrial Technological Strategy Committee and four working
groups -i.e.WG1 (Establishment for the strategic organization) ,WG2 (Priority
materials technology),WG3 (Network) ,and WG4 (Cooperative research between
the industry, universities and the government) were organized in the Japan
Research and Development Center for Metals (JRCM) . They were composed of
the representatives from universities, corporations and national research
institutes. And with the participation of related sections in Ministry of
International Trade and Industry, the survey and research were carried out
with respect to the following areas: 1)the present industrial competitiveness
and technology, 2)problems hindering technological innovation and, 3)future

prospects and general strategy for their realization, etc.

The results of this work are briefly described below.

The present materials industry is one of Japan's core industries and possesses
the highest level technology in the world. However, lately the rate of producer's
shipments, productivity and research and development has decreased in the

manufacturing industry overall. So it is anxious about beginning to fall off its

(2)



competitiveness. Problems hindering technological innovation are as follows:

1) Lack of strategies (all-purpose research and development)

2) A little cooperative work among the industry, universities and the
government

3) No improvement of the intellectual basis (data base, etc.)

4) Lack of strategy for international standardization

5) Absence of the intellectual property rights system

6) Poor in natural resources

7) Competition and cooperation in the materials research and development

8) Budgetary and the other institutional regulations

The foundation technologies to bolster the future competitiveness in the
materials industry are as follows:

1) Manufacturing processes for improving the efficiency of resources and energy
2) Design and evaluation technology on the fine structure and atomic levels

3) Bipolarization of high-purity and complex

4) Smart materials

5) Surface treatment and coating technologies

6) Computer aided development of new materials and manufacturing

technologies

In response to social needs and restrictions, it is desirable to ask for the
materials technologies which make contribution to a circulatory economic society
in harmony with the environment, the stable supply of energy, the
information-oriented society, and a society that enables safe and peaceful
lifestyles to be led.

We propose the following five strategies industry based on the common
understanding so that the materials industry ample research and development
and lead to the best materials technological innovation in the world by 2010.

1) Materials technological strategy planning

2) Cooperative work among the industry, universities and the government

3) Construction of the intellectual basis and strategy for standardization

4) Reform of intellectual property rights

5) Resources strategy planning
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BMEELEHEITHODOIMBEEXD T T7IZDWT, OECD #atZHAWTHA, XKEPH X
CRAVOIEIZDWTHERTT>EERERSE, MAPHO 273, £ETHEZ
E o7 3 7 4E(1986. 1990, 1993 F)DETIZHRWVWT, OFNHEBE (2097 %). KW
TRAY(19.35 %). kE (1557 %) DEE/R> T 5,

2.14 OECD¥HICEAH. X. K4AVOBHEHEZXDLE
1986 4 1990 4E 1993 &
355 Rubber Products SN 2,686 3,376 3,196
A ¥ * = 20,970 25,645 28,866
Ry 16,942 18,538 18,318
356 Plastic Products, nec H & 8,391 10,768 10,994
TIAF o #E b 52,313 78,253 96,291
KAy 36,482 55,341 61,337
36 Non-Metallic Minaral A4 8,669 10,671 10,233
Products *EH 57,233 66,463 69,002
BB RA 40,327 49,806 63,705
37 Basic Metal Industries | H 4 18,497 23,927 19,161
‘g lEE¥ b, qEd| 96,550 134,281 128,644
KAy 85,125 97,800 79,704
381 Metal Products SN 14,273 20,032 20,079
% B 8l 5 ¥ = 124,306 145,025 154,819
KA 90,716 121,089 134,444
M ¥ B Total H & 52,516 68,774 63,663
b E 351,372 449,667 477,622
R 269,592 342,574 357,508
BlE ¥ Total H& 253,620 325,163 310,345
KEH 2,245,240 2,861,273 3,112,415
R | 1,416,080 1,770,327 1,855,503
MEEICHD D H A& 20.71 21.15 20.51
MEDEFDL 7 p eS| 15.65 15.72 15.35
(%) KAy 19.04 19.35 19.27

(4B : INDUSTRIAL STRUCTURE STATISTICS 1995 (OECD)]
) HELEEZE T 83, HA=108H. kXE=as k). F1Y=aAI7D
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FEE 2

6F, No.17 Mori-Building,

1-26-5 Toranomon, Minato-ku,

Tokyo, 105-0001 JAPAN
PHONE: 03-3592-1283
FAX : 03-3592-1285

URL [http://www.jrcm.or.jp/]

JRCM The JAPAN RESEARCH and DEVELOPMENT CENTER for METALS

A E SN B R O EPFEORERS S

CH HD

AW EREROMBELHEAN—-U Xk

MERA P 2— )V EEER Agenda

(1) SRI International BFFI#ER (11/15)

(2) JETRO/SF &% & (Silicon Valley Network) (11/16)
(3) University of Texas at Austin S5 BI#5E (11/18)

(4) SEMATECH &5 RI#S % (11/19)

(S)IRI Inc. BRI R (11/22)

(6) ATP, NIST #h &SR (11/22)

(7) MSEL, NIST #5E#& 8 (11/23)

AR RO S o

HE#H : =T U 7IMR 7 zo— RBRTHEX
JRCM BB E LibiibEE

pkl1 1412H16H

() @R BB > 5 —
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B K B 7 RS SR oo HE 22

HIEHN  HEHRODRNED L., SEME - P EAEFEREEORAE
AR : M1 141 1H14HMH)~25HK)

HeRE @ ZZET T U TIHWR THEEX. JRCM WFJE BE 5E R o 55 B

[ 5 :gRl, JETRO, Univ. of Texas, SEMATECH, IRI, ATP/NIST, MSEL/NIST

OHI & & £y 8 i)

VWK EICHGEEEL TWS, (BB - SELSQAKXES)

“ BFE DA E — F . Cost Performance 7V ik L < 441 %, (National Lab. #t ¥| K)

* Coating Tech. (CVD/EC Spark Ox. /Laser), Nano Scale (Materials, Morphology , Structure) ,

Theoretical Modeling (# %7 - Si Wafer - Formability - Pb Free LT Solder) 7" 3t i/ £k 8 £ 17 .

- K 57 R O 00 R - £ % A R% R BE I 3%B-Ni Free 8 - HIP R 5 Selective Laser
Sintering - Thermal Spray by Laser - NNS-Foamed Metal - Supercritical Water Oxidation of
Waste/Sludge * *¥: # A (450mm, 50nm Lithography. 100nm> gate stack) 7% 87 1 £ i .

- Materials Science D N & M K & < £ (Metallurgy, Ceramics, Polymers, Semiconductor,

Electrochemicals, Bio-Technology) o
- CPU Software D ¥ 3 {2 & ¥ Combinatorial Chemistry F 5 D 41k - AR~ DIt H .

@ Cooperated R&D 12 D W T

+ H A& (JRCM) @ Joint R&D 13 #1 4t % FRk & . Applied Research iZ 8 £ ¥ ., Process/Product
@ Commercializing ( Competitive Development) % & £ O B L TW 7 W,

- X E ® Cooperated R&D 1T 33 VT I Consortium A% Pre-Competitive Development (Applied
Research) % {7 ). Industries 73 [ BF 3 {7 ) {2 Competitive Development (Product/ Process
Development) 2 £ 15 L T %, -4 . K%Id Long Range Creative Efforts (Exploratory
Research) 2 7 #H L T 5%,

* MK (SRD T Culture D K ERERN S B & DIah.

1) K H T3 Center of Excellence % 3 5 K ¥ N MW 17 T Creative 72 Top Researcher
% Joint R&D IZ Surround § % . FKINT % & . fi 5 13 Center of Excellence {2 & - T
fr<o CKIE TLO MR T 2 BM & EARMN?)

2) Intellectual Property (1P) O I&} J& 12 A "4 IZ Creative Job & L /2 AIZIR B X & 72, S50

(10H) @ MITI(NEDO) IZ & % &k # I Great Step 72 7%,
DHATE AW Z ML 72 0A, KK TIE Challenge DR TH D RKLZFED
HBHBANDIZFNMT S, ¥IZ Small Business TIZEE A R A7,
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(@ Mission and Policy

* SRI

* What Do We Do (Create Technology, License Technology, Create New Venture) T
Pre-competitive Research % 75 . & L . SRI Consultant X Spin out & ¥ 72 Small Business
IZ IP @ Royalty % Expertise ZHRET 5 HA#HITEE.,

* Peer Review T @ Proposal #F ffi ® Work Shop T Performance N EE K ICFFH =N 5.

* SRI & Contract ZH R THREFM UK TNETEKBE, &< THRAIAEH O

* NIST

* What Does NIST Do, to promote economic growth with industry
MSEL:Promote the more effective production and use of materials

“Contract T U5 OMNEHE - HFEEDLHE T, Work Shop % Conference Z ¥l i L T
H 43 1 O Expertise & Market Needs W& D M E TR L TW 5,

* SEMATECH

* The mission has changed from protecting the US industry from Japan, to helping the industry

stay  on the Moore Curve.
» Consortium 3 Catch up T % IZIZ R WHLRE (K 7Z A%, Top Runner & 7% % iZ {3 Mission
EZTNEEB TS Road Map fERR EMMAEN WD (. HRICH RM, AF KB
(Strategic, Tactical, Operational @ # B! & Totally Customer driven Operational Model ¥ A% )
* UT
- 3R Consortium 213 7 1 7 2 H D BiE (L (Re-Innovating) ¥ 1 X >V WEE,
CHERTEEMNEATAE - RFANERINIAKERIHAHOHAANRIT TS,
* IRI
- K¥ifE - BUFIT %9 % Position Statement D & & . R&D Management Program @ & fi

@ IRCM IZ K T 2 K &

- Recycle FEIZKE K (NIST, SRD &2, ¥ 1 FF > > M T (Cleaning 14 @ & i)
- Super Metal % Cost Effective 7& 5 Great Research (NIST #il ¥z {t i, SRI & 3 B A1)

* SEMATECH V& I Light for the 2 Ist Century J {2 B0 K.

5% DB RE
- JRCM D L& 1E £ 5 &H % X &= H» (Mission, Road Map, Operational Model # i)
- JRCM/Pre-competitive Research & Industry/Competitive Development & O 1% %l 73 #

i B
KRB BEOR2ZEZEZTTEINAZ IRCM /EEHSER - BAEFHEERUV =%
RTUTNVHREERERICEHZILEXT .
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WARRECBITLS2BHEA N X b
11/15(H)13:00 ~ 17:30  SRI International &/ [#] (#11 : Dr. Takao Kobayashi)
i Dr. Paul J. Jorgensen, Exccutive Vice President
Dr. Donald A. Shockey, Associate Director of Poulter Lab
Dr. Takao Kobayashi. Senior Stuff Scientist, Metallurgy&Fracture Mechanics, Poulter Lab.
Dr. lourii Balachov, Scnior Research Enginceer, Poulter Lab.
Dr. Gopala Krishnan, Program Manager, Materials Research Lab.
Dr. Matt. Henneberg, Senior Consultant, SRI Consultant Inc.
Dr. Eugene A. Thiers, Director of Specialty Materials, SRI Consultant Inc.

11/16 (K) 13:00 ~ JETRO ./ S F 75 (#01 : Mr. Hidetaka Fukuda)
Dr. Ruben Barrales, President, Silicon Valley Network (JETRO )

11/18 (K) 8:30 ~ 16:30  University of Texas k[l (11 : Prof. Glenn Masada)
HE : Dr. Robert E. Hebner, Director of center for Electromechanics (7C NIST @) Director)
Dr. Glenn Y. Masada, Vice Dean, Engineering and Professor, Mechanical Engineering
Dr. John Goodenough, Professor of Chemistry in Materials Science
Dr. Eric. M. Taleff, Assistant Professor of Materials Institute
Dr. Suman Das, Selective Laser Sintering, Lab. for Freeform Fabrication

11/19 () 9:00 ~ 13:00 SEMATECH 44 (#& L1 : Mr.Gupta/Mitsubishi Silicon America)
Hi% © Dr. Howard Huff, Senior Fellow, Gate Stack Engineering (Road Map EEA{FRAE)

Dr. Chi Shih Chang, Senior Fellow, Strategic Technical Assessment

Mr. Peter Zeitzoff, Program Manager of Process Integration Analysis

Dr. Kenneth A. Monnig, Associate Director of Interconncct Division

Mr. Chris Daverse, Manager of Government Affairs

Mr. Robert Ruliffson, Industry Analyst of Internal Technical Support

Mr. David B. Anderson, Director of Supplier Relations, International SEMATECH

Mr. Ashwin Ghatalia, Director of International 300mm Initiative, Int'l SEMATECH

Mr. Randy Goodall, Assoc. Director of International 300mm Initiative, Intn'l SEMATECH

11/22(F1)9:30 ~ 11:00 IRI Inc.afif¥ (&0 : Dr. C. F. Larson)
Hi& : Dr.Charles F. Larson, President of Industrial Research Institute, Inc. (7z MPC)

13:30 ~ 15:30 ATP, NIST akf8] (&1 : Ms. Joy Brooks)
Hil% : Dr. Claire M. Saundry, Chief, Office of International and Academic Affairs
Ms. Joy Brooks, Information Specialist, Office of International and Academic Affairs

Mr. Marc G.Stanley, Assoc.Director, Policy & Operations, Advanced Technology Program
Ms. Carolvn A. Van Damme, Scenior Advisor, Marketing and Communications, ATP

11723 k) 09:00 ~ 17:00 MSEL. NIST /i [ (11 : Ms. Dawn Bradley)
tHJ% © Dr. leslie E. Smith, Director of Materials Science and FEngineering Laboratory

Dr. Kenneth L. Jewett, Scientific Advisor to the Director

Dr. Carol A. Handwerker, Chicf of Metallurgy Division

Dr. Robert J. Schacfer, Deputy Chicf of Metallurgy Division U8t £ (D )

Dr. Stephen D. Ridder, Process Metallurgist of Thermal Spray, Metallurgy Division

Dr. Richard J. Field, Metallurgical Engineer of Materials Performance, Metallurgy Division

Dr. Lyvle I.. Levine. Physicist of Formability, Mctallurgy Division

Dr. Dale D. Berkley. Licensing and CRADA Officer (Partnership @ )
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S0 It

AGENDA

for

Dr. Hidesato Mabuchi, General Manager, JRCM

and

Dr. Takuo Takeshita, Fellow, Mitsubishi Materials

Date: November 15, 1999
Meeting Location: Room AA298

------------------------------------------------------------------------

13:00-13:30

13:30-14:00

14:00-15:30

15:30-15:45

15:45-16:10

16:10-16:30

16:30-17:30

17:30

Introduction to SRI

Introduction to JRCM

Open Discussion on
Four Topics

Break

Recent Topics on
Non-Ferrous Materials
in Japan

Soviet Technologies on
Metal Coating and
Thermal Neutron
Radiation Shielding

Three-Dimensional
Fracture Surface
Analysis and New
Approach to Material
Development

Meeting Adjournment

159

Dr. Paul ]J. Jorgensen
Executive Vice President

Dr. Hidesato Mabuchi
Dr. Paul Jorgensen
Dr. Eugene Thiers
Dr. Matt Henneberg

Dr. Angel Sanjurjo
(Mr. Brock Hinzmann)

Dr. Takuo Takeshita

Dr. Iouri Balachov

Dr. Takao Kobayashi



COLLEGE OF ENGINEERING
\ THE UNIVERSITY OF TEXAS AT AUSTIN

Department of Mechanical Engineering - ETC 1 5.160 - Austin, Texas 78712-1063
Telgphone(512)471-1131 FAX(512)471-8727

SCHEDULE

Dr Hidesato Mabuchi, Director of R&D, Japan Research Center for Metals
Dr. Takuo Takeshita, Fellow Mitsubishi Materials Corp.
8:30  Professor Glenn Masada, Meet at Hyatt Regency
9:00 Center for Electromechanics, PRC
10:00 Dr. Suman Das, selective laser sintering, PRC
11:30 Professor Eric Taleff, ETC 8.180
12:00 Lunch
1:30  Professor John Goodenough, ETC 9.184
2:00  Martin Wohlert, tour of metals-related research, 8th and 9th floor ETC
2:30  Melanie Violette, composites-related research, WRW 103
3:00 Refreshments served for Seminar
3:30  Seminar, ETC 9.130

Dr Hidesato Mabuchi, "The Segregating Behavior of Alloying Elemsnts Based on

the Divoced Coincident Segregation in 5% Ni Steels by the Application of FE-
TEM"
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9:00--9:15

9:15--10:15

10:15--10:45

10:45--11:15

11:15--11:35

11:35--12:00

12:00--13:00
GBI

SEMATECH

AGENDA

November 19, 1999

Welcome & International SEMATECH Overview
Anderson

Semiconductor Materials Overview
Takeshita/Mabuchi

Silicon Materials: Issues and Challenges
Huff

Device Trends and Implications for Materials
Zeitzoff

Interconnect Materials Challenges
Monnig

Discussion
All

Cooperated R&D
Daverse

¢ Dr. Takuo Takeshita, Fellow, Mitsubishi Materials Corp.
Tokyo, Japan

e Dr. Mabuchi, R&D Director, Japan Research Center for
Metals (JRCM), Japan

« Dinesh Gupta, Mitsubishi Silicon America, Palo Alto, CA
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§ Y % | UNITED STATES DEPARTMENT OF COMMERCE
. @ . | National Institute of Standards and Technology
% T & | Gaithersburg, Maryland 20899-0001

Agenda
for Visit of
Dr. Hidesato Mabuchi and Dr. T. Takeshita
The Japan Research and Development Center for Metals
Tokyo, Japan
Tuesday, November 23, 1999
Room B307/Materials Building

8:30 am. Arrive NIST
9:00 - 10:00 Leslie E. Smith
Director, Materials Science and Engineering
Laboratory (MSEL)
10:15-11:15 Steve Ridder

Metallurgy Division
Thermal Spray

11:15-11:30 Break

11:30-12:15 Dale Berkley
Office of Technology Partnerships

Technology Services
NIST-Industry Partnerships (CRADAs)

12:15- 1:15 Lunch, NIST Lunch Club
Ken Jewett, MSEL
Robert Schaefer, Leader, Metallurgical Processing Division,
MSEL

1:30 - 2:15 Presentation by JRDCM
Dr. Mabuchi and Dr. Takeshita

2:15-3:15 Carol Handwerker
Chief, Metallurgy Division, MSEL

3:20-4:10 Tour Stop, Room B256, Materials Building
Richard Fields, Leader, Materials Performance Group
Metallurgy Division
Lightweight Materials for Autos

4:15-5:00 Tour Stop, Room A119, Materials Building
Lyle Levine, Materials Performance Group
Metallurgy Division
Fundamental Studies of Formability

5:00 Depart for Dinner

NST
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(1) SRI International # F (11 A 15 H 13:00 ~ 17:30)
Ol & #
Dr. Paul J. Jorgensen, Executive Vice President
Dr. Donald A. Shockey, Associate Director of Poulter Lab.
Dr. Takao Kobayashi, Senior Stuff Scientist, Metallurgy and Fracture Mechanics, Poulter Lab.
Dr. Iourii Balachov, Senior Rescarch Engineer, Poulter Lab.
Dr. Gopala Krishnan, Program Manager, Materials Research Lab.
Dr. Matt.Henneberg, Senior Consultant, SRI Consultant Inc.
Dr. Eugene A. Thiers, Director of Specialty Materials, SRI Consultant Inc.

@ SRI International 12 D WV T

- SRI |3 1946 4F Stanford A ¢ @ { J& WF 9E Fr (Stanford Research Institute) & LU TH E .
1970 AT K% S5 M. 1977 # 12 SRI International & #4 ¥R ZE B, Menlo Park 1112 & %
SRI A & & Princeton 11T X874 12 & 5 F = # Samnoff Corp i B W THWM-EE. (L¥E-H
B, B #2BEOSH THEMNOMME L THAMREZEM. W, HE -3
>HINE 2 F¥ERIL SRINICEE L 2 F 2 %L SRI Consulting Inc. TT > TW %,

- AR THREE 3000 H(NPFFRHE 2000 H) TH O, TFTEREBIT SRI(160MS/Y)
Sarnoff (130M$/Y) . SRIC (60M$/Y) T H % .

® SRI ® Mission

- What Do We Do @ Policy T ,Create Technology, License Technology, Create New Venture %
Mission &3 %, A7 ML L THEBYE-EEMOHG- /N1 T EMORFE - BUK
MENH D . T D Expertise & N — A i Pre-Competitive Research & % fi .

- BHELRP R DE T, Non-Profit 1§ B11Z # E/N K& <. SRIC® Spin Out & ¥ /=
Small Business T Intellectual Property (IP) @ Royalty X Expertise O ¥ £ 12 75 $+ & 5,

@ Bt 7% BH 78 3 #

WML ORBMEL TV IO -BEFNF O VHBKAAT > F -UCLA ITKS S
FBEHO Www AWM S ELTOEF )T —Hli-BEEME O~ 8K,
- HABBIGGRPE A (Coo DfihidE & L TOIH, Carbon Nano Tube @ FED & L TD
S D) . NTTOEREEHI R 724 k). KB A A (K% Gas Linepipe i Monitoring)

CEANEHMEL THWEEME - A{EEEWM %% Coating Technology % £ A .
Chemical Vapor Deposition (CVD) , Fluidized Bed (FB) CVD, Plasma CVD, Dip Coating,
Electrochemical Spark Oxidation (ESO) Coating % 12 & U Si02, Cr, TiO2, Si3N4, TiN, Si B #
fi I O Coating W fiE. #¥ 12 FB-CVD TIX K BM T IGCC DB H /N1 7D Cr Coating
# M, Turbine Blade ™~ @ Si3N4 Coating %> H2S,NH3HCI fil i S5 D R MK EH © Ehi. X,
Anion ¥ LB A D712 ErY ZRINT 5 SOF # M H Bi203 (T R # B Coating. A ¥}
B E R TR 1 e mBEE O Pd B N AT RE.
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cEOMBERET—T

Smart Materials (50%Ti-Al XK E2 %), Fuel Cells (Polymer with Thin Metal), Metal/
Intermetallic Matrix Composite, Micro-Machining, Economical Cleaning of Scrap Metal (Dioxin) ,
EAF Dust Recycle (Hoogobens, CSIRO), Bio-Catalysis, Bio-Materials, Bio-Polymers, Bio-Sensors
Conductive Polymers, Diamond Thin Films, Solid State Micro-sensors

OR X JOF ¥ |

* CPU Software @ ¥ £ 12 & o T Combinatorial Chemstry F ¥& O & 5 7z [F] B 3 f7 89 & Bk
(T— Y ERW-UE)NWREL x> DT, HE -l B % Speed Up D E 1T,

(Design of Parallel Conducting and Multi-Experiments to Speed Up under Limited Capability)

- DARPA Pre-Proposal : #% 57 58 BE I 9 U\ Ti/Al MM EBR 5 (D) A2 BB R E %2 = KT
MHMBTICEIDYBBEE L TEE QBBMELDEMBELL THHETIVHRRE.
* Advanced Metal Compound for Catalysis or Bio-Chemical by Chemical Control of High-Purity,

Nano-Morphology Control, Complete Nano-Structure Control

* Nickel free Corrosion Resistant 3% Boron Steel for Spent Fuel Assemblies & Transportation Cask
as Thermal Neutron Shields. ( #H D 2%B ¥ —{L MDA, BER & OB FHE)

* Advanced Coating Technology (ESO Coating, FB-CVD)

®EE ¥ O LEE

* Social Benefit % 18K 9 2 WE4 TId. One Company Funding iX78<72 0, KXB7n0P
x 7 b T% Cofunding Cooperative Program (B R ¥ £ )27 > T& . #| : Advanced
Battery Consortium, Integrated Combined Cycle Program, LNG Transportation Program, Reduced
Emission Program, Nano Bio-Ceramic Materials, Semi-Conductor Manufacturing Technology

- K% 13 Specified Task @ Joint Consortium @ Sub-Contract & L TZ Ml

+ TS5 L7 Joint R&GD THRMAFAROFHIZRVEEN N AW, BHEBHES
PENBMTIHEVAMZRBLBEWASTHS, —H. KFEOEF—FHK
(Center of FExcellence) TIHHEWHEMH TS, BHETENMHNAZY -y b THD
BWAMBWENSTH S,

OHMUMEIZDODWT (HFHEIPORDFH W)

DBRFEREITIPFTAHESR &,

2) 1 ¥ 7' Commercialize U T ® B FF 23# W 7%= W I IS Royalty Free THED HEFRIRF .
3) BH & ¥ 7 Commercialize U 72 W3 IP 2 B D k£ F % (Marching Right)

@ B AT % B 0 1 78 12 % (Proposal) @ £% A

* Peer Review (5 BF I 5K @ 5F i) : NSF Contract ® /N & 7% Project CEHHA ENH A
DEEBMVHMY 5. (FHE B ITIE Sabbatical Leave D K ¥ BB N5 r — R %)
REPSORREIIADPRVWEFTSAERKAETNSN, SRIFTREAVPRVWES
bRz n,

pall
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* Congress (INBE 23) @ K& 72 Project ICB D ENBEETEHZINTHSRDERL W,
WtsE & O Work Shop PHER L X)L O EH THMM S 172 Coordinated Committee T
Research Performance 73 sk il S NNH T MO KD Step N E 5.

o T, LHREHERBEEL S PR OEZDIZKEL 0, SRI TIT Contract 2
BTRMENFM SN, BABTELLRAZEHRHL TOHRBWEEANIN S,
LU, BEPEDLDEEROBEDOLIOTHMO HHEIIR TS, X, K¥OWH
RIBAE—RFBABVWEOWDHPNERTEDD, EBUEMTIESEOMEN K
FE<HEREIN TS,

* Small Business R&D : K [ IZ 13 Small Business Administration (SBA) 28 d - T . Small
Business Set a Side Law 12 & O - (1OMS$ 2 ) DR T N5, #R L Innovative Research
@ Technical Capability = Expertise {Z BFF i& Fund U 72 Wx @ T, Company %% Fund % {7 D,
BT Sample L T Fund §2DHTH S,

Q@ H XD Culture D &

1) K [# X Center of Excellence Z 3 5 A %#MH L T < % Creative 7% Top Researcher %
Surround 975, O IIREBEZMATY., KFIZERT 5.

2)IP O U JB 13 Creative Job 2 L 72 AT 5 X &, MITI (NEDO) &k # 13 Great Step 72 A%,

AR T K Z i LU7s WA, KETIE Challenge DHERTH O AL AEFOD
HHANDH ZEFHMT S, FIZ Small Business TIXE Bz B 572,

4% £ O Innovation IE EXTITHN 2. KEKMIZ 5020 HRAKREALHNH AT 25%

Zolee HAOKEAHFZ LTZOTHREZIEHL TS, (B¥EREMEARERE &

THERENOKRARMA THAVWDO T ?)
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Objective: Develop mathematics and technology for extracting information
encrypted on fracture surfaces

Approach |

Forward Problem

Load Spectrum

&

Inverse Problem

Load Spectrum information
Determination of Failure Cause(s)

Deformation and Fracture
Theories and Models

No theorres
and models "\
ex:st to predrct i
the fracture "
“surface”
to\pograph,y.,

Better Understanding
of Deformation and
Fracture Phenomena
Enables Advances
in Forward Problem
and Development
of Life Prediction Models

FFT, Wavelet, FRASTA,
<]:| Pattern Recognition, “from
Microstructural Analysis SRI Team

Fracture Surfaces

Topography,

.‘ S.EM and Contrast Images

i

/- New =N
Technology

v

- Major Advance
in Failure Analysis
Technology
and
Development of
Failure Analysis Tools

’ Pay-off -

~-to DoD, Civil-
Sector Agenc ies,
‘ and Industry




(2) JETRO/SF#5 M (11 B 16 H 13:00 ~ 14:30)

BHHFHEKDOMITIZE > T,  Dr. Ruben Barrales / President, Silicon Valley Network @

Joint Venture's Internet Clusters in Identified Eight Regions % & & .

@ Internet Cluster Regions @ ¥§ # & Established Industries O B %
* Silicon Valley : Silicon Valley . Hardware, Software, Semiconductor

- San Francisco : Multimedia Gulch : Media, Financial Service, Retail

*+ Seattle : Silicon Forest : Software
* Los Angeles : Digital Coast : Entertainment, Aerospace and Defense
* Austin : Silicon Hills : Hardware, Software, Research

* Washington DC : Silicon Dominion : Telecom, Government
* New York : Silicon Alley : Media, Publishing, Advertise, Financing
- Boston : Route 128 : Hardware, Software, Research, Venture-capital

(@ Paradox and Re-align f& 1]

* The past dominance in high-tech will not ensure the future dominance of the Internet industry.

* Moving on Internet Time may mean changing your business model every six months through

re-design, re-construct and re-align.
* Silicon Valley faces a paradox as below:

how to remain in the geographic center of an inherently location less media.

(3 Characteristics of Internet Cluster are five factors with Entrepreneurial Culture (1 3£ 5% XX Bi)

IDEAS o o o » o2 » o —~ _ ___ |INTERNET
* . " COMPANIES
P4 PILLAR

TALENT U, COMPANIES

* MANAGEMENT ' ‘ » CAPITAL

» ENGINEERING * MANAGEMENT TALENT
~ PROGRAMMING )~ TECHNICAL RESOURCES
» MARKETING 1 4 v BUSINESS PARTNERS

ENTREPRENEURIAL
CULTURE INVESTORS ™

> VENTURE AND ANGEL
FINANCING A

» NETWORK TO
CUSTOMERS, BusINEss 4

Y UNIVERSITIES

\| » TALENT

1 » RESEARCH e
N » NETWORKS v " A PARTNERS AND P
v " supporRT & ™V
SERVICES &

* HIGH-TECH LAWYERS/
ACCOUNTANTS
* INCUBATORS
* INDUSTRY
ASSOCIATIONS
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( 3) University of Texas at Austin 85 ] (11 B 18 H 8:30 ~ 16:30)
O w#H

Dr. Robert E. Hebner, Director of Center for Electromechanics (7€ NIST @ Director)

Dr. Glenn Y. Masada, Vice Dean, Engineering and Professor, Mechanical Engineering

Dr. John Goodenough, Professor of Chemistry in Materials Science

Dr. Eric. M. Taleff, Assistant Professor of Materials Institute

Dr. Suman Das, Selective Laser Sintering, Lab. for Freeform Fabrication

(@ Texas K% Austin &£ (UT) IZ DWW T

LREBEFEMNIHKMA—EFENRAEBEO ZHBN TR T ZHE D Glenn Masada B &
E&EDOELTUT 2850, Austin I3 Texas MOMBL (AL 60 T AN)THBEEHIT,
Silicon Hills & FEIX N % 4 K JA #§ @ High-Tech #5 7 (Internet Cluster) Td O . UT % H.0
I B AR BE R @ Consortium 7% SEMATECH & MCC (Microelectronics Computer Consortium)
EIDEHET D, UTRHR2X—DOFAERSTAZHEDLELEDIT. FF 7 10 i1
LA IZ Center for Electromechanics (P HE 10M$) 2 WD E L T3 FHMNMA-THD,
Center of Excellence Z HiE L TWa, MR FHFERE OMW) .

@HEAHRDED HITDNT
@ Dr. R. E. Hebner, Director of Center for Electro-Mechanics (CEM) (JC NIST @ Director)
% CEM t > % — O Mission

F I Flywheel ZHH L2 TR F —RFB DB P TH D . Lawrence Livermore Lab. T
TOTWHLEBMARBEOBENTEIED ~D &L T Flywheel OB KX Z L X D 72,
ZO%. ZOWHAE L T Homopolar Pulsed Welding (Line-Pipe @ [6] Ry B A %) = B % .

* 5B O HR
FTO—NIEREFXII2HAENLEZL TSN, EHRAEE O ZEF B (Driver) T
HBIERCEDLODEREL, CNKHELEARETOEXRIISEML T BXZOE:R
ML TWHEDH, X, RKOZHOKEND S,
« KEOD R&GD OE/LMKEN, Do TORFELETH¥OEEN S L EHMIC R&D
DELPE> TNnD, A6, 1950 F£LIK T Bell Lab.D X D72 K E P RFHEA
PHRAKEN RDOFLTHo e, RIEOEERMEROE X HIZEIZKEDR
AXNSRARZIETHS., I, AARHRAMNSHFHZMEREZFICANT.
ThEEHILTEHZIEICETTWE,
CHERTHER(HHICHE 22 EIHMICAE-RNERENBZ., —#T
ETOHMEIN-THZENTAELZBERICIA . REOHEMIE DX
DH 1~ 28THREOHIHERER. DI T7HH~AOHK. 3DFr - 8Kk
(Churn Economy : KN 5 REFICHMPRENE DL DIHKK))
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¥ EFOFKEHFEITDONT
DE¥RFLVLWSHFLERLTAIIENRABEIIR->TETNS,
VDRKFO—FHELREMIFEEZLEIIEDOHTZIETH S,
DARENHRELZ IP OMBEVELEERTNE/RE > THRHIT DI ELEZER LT B,
HEEFINEZEZ LT ENEETHD, PELECELLZBEIERER->TY
EMNENZFHLZVWAESIE. KEDIPEZBAIL TEHEOIREZTH S,
SYBFFEDHH A 51 = X A
-HHTBETIIVEAXTRERZZ2 2 AN, TAUHDOETFTINANXZ Mp
EODHEEF--TLARWVL, Y CEM £ ¥ — 04KV ITAEE WIFERRE) & #FF
TEHD2MNEINITENL D TS,
* P¥E-KF¥OEAHAFRRIEERNOZ L -EHETHROKRENEZ LED,
(Austin ICEHEFMOD S SMIZAr A, Z5r HTHEEZRDIMEKEND )
*RE-RKF-BNBOMRIRMPZIMRETLIANKENLBDLZTHA S,
* EPRI, MCC, SEMATECH % @ Consortium i #JJICIZT R W B ZEZH T2, KEITHR
EAHITIRZDT, BKEBICKRZEICHEE %L (Re-Inventing) THENMKETH 5.,
(BIERAEIRE ST ABER NI BRRER - 2PHFHRFG - A THHEND D)
KFECEMDE D2t —2)bHLELDBEZATEEIRETH S,

Performance

FHED ORPBCEKET LD, XERBREBILTEFEET 5.
(Bwk, E7. MEF)

B R

Re-Inventing (BIGEHILD S 1 2 2 I NEE)

DERRKOHEFET — <

* Pearlite in Ultrahigh Carbon Steels with 1.6%Al Doped

* Warm-Temperature Super Plasticity in Al-5%Mg Alloys (Solute Drag Creep)

* Composite Fabrication/6Al-4V-Ti by Flywheel, Rail Gun, Electric Gun

* Oxygen Enriched Aqueous Waste and Sludge Treatment by Supercritical Water Oxidation

* Homopolar Pulsed Welding (Simultaneous Resistance and Forged Girth Welding) of Linepipe Steel

* Electrochemical Flywheel Battery and Active Vehicle Suspensions
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OSBOMET—
* Selective Laser Sintering of Polymers, Ti6Al4V and Inco 625

(Freeform Manufacturing of Turbine Blade, Jet Nozzles and Cubic Balls by 3D Controlled Laser)
* Homopolar Pulsed Consolidation of Powder Materials

OMREDEHE

@ Dr. ). Goodenough, Chemistry in Materials Science (77 &% T UT @ Chair Professor)

- 13T B A& D JRCAT (Joint Research Center of Atom Technology) ® £ i 5& &2 H & T,
COEODBREHRIRKEFZILWEMMBESZL T, REOKBERXSHOMEREINAD T
HHOHRZL TOWRWONMEL & EWM.

KRR EREME - HRAEDNEELEWND Goal ZREHRL THEHLMAK
CHHAMSZALON TRV EWNITAR WL, (Foresight WEEE WD EHKRNM ?)

- BLAEHBEOIANTF —HIINYy T —RBEHARNTRSBRBERNFETL W E
EZlz, BREBEMOBBICETINI—IRBEBL., INESMLUTAEZROET
CRMENES, i3 94 FICIXNF-—BENEZSEZ2TFTHELT. EThH
NMEABAFEBIILILZ2BENOEBRMLEEEZLA L, BRELZ IR IIVF —IFREIRLE
IANF-—HECIIHERTAILETHD, k¥R INF—Z2EILRINF—ITE
MT DD E RN LEICRD ERFnT.

- Na B3 & iR T Molten Na Z i D A HMICHNE R BEMN D > 7. Li Battery IZ L
TH Li Metal/TiS2 Z i S BIENS D LiMnO2 Z8REL 220, EEERHEKEZRS
o, HAEA(Z—2)NZ0KFZE> TEMLLEZ. 22T TiS2 %
LiMnO2 K E A S 7 A 7T 14 7IdM#F & b Layered Compound TH B RIZKfT W72 5
TH5. M. 57175 D Hydro-Quebec A Lil-xFePO4 THELEE L TWHWHEDHE?,

*BENLZHRFPEZDODVWT: DEBEAIDNH D, DIEVWHAI#ZF>TWVWS., HREL
LH¥O#EZHERD., OZANPBETHS. CNSRBRKRETEHETERVLDOT
H THITDI % (Develop) 2T & TH S,

* FERICODWVWT - DEE., )88 @FEEENTEH). DIITILT, OZLEDNRER
WHEBHIZEBHLETHS, flELTBell LabilBITEFNITI O TPAY—OFEBEND L,

* H 7 DK

- MR TN ZED MIT @ Lincoln Lab.iZBEZE /LN, MEAFELL TORID
MAZED THEHELORBIIREZEZRD .

CKTFPEODWAET 254 POTOREIIRKFLTEAE - ATINE /BT
TREEARBRZUEMEICHSE L 2. £ OF AT &IE [Now, you worked out yourself,
you are out of job.] EFbNiz. MEMKOLNITATES RS BBDEN, B¥EE
ETH¥EOHMADODRNWREREL .
"DOEREHEFNOMAERERHOBIRZME> THEOREMN W, (Moral hazard)
HAOMAEFEDODU YA TIIRTES,
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(4) SEMATECH #5f (11 A 16H 9:00~13:00)
O E#H
Dr. Howard Huff. Senior Fellow, Gate Stack Engineering (Road Map @ 4 58 {F i} &)
Dr. Chi Shih Chang, Senior Fellow, Strategic Technical Assessment
Mr. Peter Zeitzoff, Program Manager of Process Integration Analysis
Dr. Kenneth A. Monnig, Associate Director of Interconnect Division
Mr. Chris Daverse, Manager of Government Affairs
Mr. Robert Ruliffson, Industry Analyst of Internal Technical Support
Mr. David B. Anderson, Director of Supplier Relations, International SEMATECH
Mr. Ashwin Ghatalia, Director of International 300mm Initiative, International SEMATECH

Mr. Randy Goodall, Associate Director of International 300mm Initiative, International SEMATECH

@ SEMATECH iZ D W T

Mr. D. Gupta, Mitsubishi Silicon America ® 7 L > 2 T Mr. D. Anderson Z & 0 & L T
SEMATECH (SEmiconductor MAnufacturing TECHnology) % dfj il . SEMATECH (13 charter
members) H AT 198TAEIZE T S NN, 300mm Si Wafer A T 57201219984
(2 100% F 2 ¥ @ International SEMATECH (Hyundai/Philips %5 14#1) Z #rak U 7= . i AL 4%
HkREINIIHEGINDG ZENREL TS, FEBE GOMS$/Y).

— /. SEMATECH {3 !l #1 #% T & % SRC (Semiconductor Research Corporation) & T8 SRC
(Intel, Compaq. IBM % 13#1) @ ¥ 22 #. T &% % MARCO (Microelectronics Advanced Research
Corporation) & &l Z 7 H L THD, REES - HEBRIEFICEWVWITHEZEZD T,
HEOREICRA2> T KN EREESHZ2IT> TS,

@ SEMATECH O Mission (1 & @ Catch Up 7 % Top Runner {21 1Y & £ )

~ 1998 : SEMATECH and International SEMATECH will create shared competitive advantage by
working together to achicve and strengthen manufacturing technology leadership, with
the vision of world's premier consortium, accelerating the semiconductor revolution.

1999~ : The consortium's mission has changed from protecting the US industry from Japan, to

helping the industry stay on the Moore Curve, by expanding membership to

include non-US members about 509% world's share, in a win/win scenario .

* We facc scveral expensive and critical technology challenges. such as Advanced Lithography,
Copper Wire Bonding, Low K Diclectrics, Gate Stack Changes.
* We need to accelerate the technology roadmap, Move to 300mm and more.

* Prc-competitive cooperation is the most cost effective way to attack these challenges.



@ Cooperated R&D of SEMATECH

(SEMATECH is not funded by Government anymore . )
* Industries / SRC / SEMATECH / MARCO O #& #14 # (It 2 M)

Production Generation

* N+3 or more MARCO : Exploratory Research (Basic Creative Research)

* N+2 to N+3 SRC : Cooperated Research (Specified Applied Research)

* N+1 toN+2 SEMATECH : Pre-competitive Development (Applied Research)

* N toN+Z Industries : Competitive Development (Product/Process Commercializing)
* Decision Making with Operational Model (F| #£ & &)

Status (includes membership) Totally Customers Driven at Cost of Ownership
- Stragetic  : The Chief Executive @— * Memlier Companies : Future requirements
* Tactical : Directors : SEM?TECH : Development of Project Goals
* Operational : Program managers * Universities/Supplies : Long/Short Range Research

* SRC Mission
* SRC's mission is to cost-effectively exceed member's expectations, being guided by the
International Technology Roadmap for Semiconductors (ITRS : — il Z i) .
* Collaboration to enhance commercialization and leveraged research.
% Forcus Centers by Funding of 10M$ annually (50%SIA, 25%DOD, 25%Suppliers)
(SIA : Semiconductor Industry Association)
* UC-Berkeley Group : Design and Test (Prof. R. Newton) = 9 K 5
» Georgia TechGroup : Interconnect (Prof. J. Meindl) - 5K %

OFERINOF 3
* Advanced Tool Development Facility (Lithography, Interconnect, Front End Process)
+ 200mm/300mm Wafer

* 20 to 30% manufacturing cost improvement per year

O & J2F 3

-+ CMOS Fi & it £ Lithography £ #7 (180nm/1999 to 100nm/2004, further 50nm/2010)
cCuid BB, KA ERMAE, 100nm R Gate H B LT O B 5

- 300mm Wafer @ B3 8 /7 {t.. 450mm or 6 75mm Wafer

* SiO2 Gate Dielectric, High K Gate Dielectrics (Si3N4, TiO2, TaZ05)

« 70nm Lithography 12 iZ B ¥k # B} 1k %> 8 Doping Layer % ¥ B 4" % Rapid Annealing & %
- 3 T M 1t (nterconnect) 121X 100~ 70nm THZR » & Si Wafer ~ D Cu 35 BB 1L

(A T & Bl) Howard R. Huff : Materials ( Front-end)

Peter Zeitzoff : Device Scaling Trends and Implications
Kenneth A. Monnig : The Coming & Ongoing Changes in IC Interconnect Fabrication
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el

SRC/SEMATECH/MARCO Roles

Relative Annual R&D Expenditures

Inddst
A < astry

* Product emphasis §

* Largely company si)eciﬁc :
! SEMATECH & Subpliers
4 gp

Development

i Manufacturing SRC
i technology < ——>
: leadership ;e Ib(liarr:)if\;r te;:;\:\ology choicef
* Identify path to
commercialization : MARCO
* Emphasize technology 3 >

* Expand knowledge base

* Create new choices

* Fund university facilities &
equipment

transfer
¢ Student emphasis
¢ Customer fee allocation
* Research customization
options

GOAL: SEAMLESS FLOW OF TECHNOLOGY

Applied Rizsearch §E§ploratory Research

SRS esUuUNSIELRQUWND

N N+1

>
N+2 N+3

Product Generation

7/27/99 11,062 p‘stndprestemplatesicornbe_termoe7.ppt - ¢




SpLL -

Inventory of Research

Industry SRC Core
A L—;"‘.‘:;E’,cii";‘;} ﬁ%%’ei'\?;}mem Cooperative Researfh

SEMATELH & Suppliers

* Design

Cooperdfive Development

- Design/Test Focus Cir

MARCO FCRP
Coo eratiye Research

¢ |nterconnect

: Interconnect Focus Cir

o Mtls,Structures
& Devices

 Litho TDARPA/SRC LITHO Ctr,
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Condensed 1999 Draft ITRS

B

Year of First Product Shipment 1999 | 2002 | 2005 i 2008 | 2011 | 2014
Technology Generation 180nm | 130nm| 100nm AAYER 700m | S0nm | 350m
Number of metal levels—DRAM 3 3-4 . 4
Number of metal levels—logic 6~7 6=~7 (. ;. 10
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Re liability—logic ( ] ] i e € : St
Planarity/dishing requirements isstg f 1 “
Minimum interconnect pitch—DRAM (nm) 360 e, 00 70 ¢ \
Minimum interconnect pitch—Ilogic (nm) 450 AREE

Metal h/'w AR—logic (Cu Minimum features) 1.4

Intermediate interconnect pitch—logic (nm) 560

Metal h/'w AR—logic (Cu DD Intermediate 4.1

features)

Global interconnect pitch—logic (nm) 900

Metal h/w AR—logic (Cu DD Global features) 3.8

Contact aspect ratio—DRAM maximum 6.3

Min metal effective resistivity (O -cm) *** 2.2

Barrier/ciadding thickness {nm) 23

Minimum interlevel metal insulator—effective

dielectric constant (k) 4.0-3.5

* Computed at 30% metal coverage for the sum of M1 - Mn
*  FIT—failurein time

wx Metal and via Ars are additive for DD process flow
e Computed for the M2 wiring level assuming a conformal barrier

INTERNATIONAL
SEMATECH « SEMATECH
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(5) IRIInc.BfB (11 H22H9:30~11: 00)
OH%EH

Dr. Charles F. Larson, President of Industrial Research Institute, Inc. (7t MPC)

@ IRI Inc.iZ DWW T

IRI Inc. (Industrial Research Institute : 4 K2 ¥ %EFT) 13 NRC (National Research Council)
DIZFED FIT, MOHEMh= & 138722 Research Director Dz & U THE ¥R - BUTF - K%
OREFEED T 1938 FITHLINZ., FIZ. K¥-BUT- EEROBEEEREET S0
IZIEEFI O (Non-Profit  Organization) & L T 1945 12 NRC /S L7z, IRIIZEA
RATRR<EERENS 2520024 - FEIMS/Y- A&y 711 44) T, HAMNSIK
FH#E- b3y - ZEBESENMAL TWDS,

@ IRI O Mission
1) To enhance the effectiveness of technological innovation in industry.

2) To identify the management of Research, Development and Engineering for business growth.

3) To declare IRI Position Statement on US Economic and Technology Policy since 1978.

(A Message to the Presidential and Congressional Candidates in 1999)
*Improve the economic climate for technological innovation and competitiveness in private sector.
*Develop a technology policy appropriate for the global marketplace and the competition.
*Maintain the strong role of government in supporting undirected basic research in universities

aimed at advancing human knowledge in science and engineering.

@ Cooperated Programs of IRI (2% & )
* IRI provides professional programs/symposium to develop the technological innovation and the

management of R&D, but any financial assistance is not provided by IRI.

* University Relation Committee is to foster interactions between companies and universities, and

to continue discussions on the future of the research universities.

* Federal Science and Technology Committee serves as the primary liaison between IRI and

Federal Agencies on policies and programs of national interest.

* Similar Organization: [IR (Institute for International Research) , IPQC (International Productivity
and Quality Cooperation), PDMA (Product Development Management Association)

* Dr. Martin Prager (MPC-WRC) can provide future research subjects, he is the real expert in

materials and cooperated R&D in the US.
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® On the R&D (A E— R &%)

*We must take a risk to succeed a business, then it is needed to have 3000 ideas to produce a
commercial product.

*Intellectual capital is the most important asset for companies. The property of GM is much more
than that of Microsoft, but the share value is entirely adverse.

*75% of the US economic growth is supported by the technological development.

*The basic research in USA is being done by the private corporations with the increase of 79% in
the past five years, while Federal support is decreased.

*R&D leader should access everywhere technology development in the most cost-effective

manner, treat effectively intellectual capital of own company and focus on speed in the

commercialization of new technology.

*CRADA (Cooperated Research and Development Agreement) are not welcomed by industries
due to many paper working and reporting.

*Japanese Professors now can work outsides of universities by the change of government.

(AFEED

*1999 Annual Report of Industrial Research Institute

*Research / Technology Management

*R&D Trends Forecast for 2000 *Industrial R&D in 2008
*Critical Success Factors for R&D Leaders *R&D Industries
*Technological Innovation and Global Competitiveness in the United States

*Integration of Manufacturing with R&D and Marketing for Global Competitiveness
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(6) ATP, NIST #h (11 A 22 H 13:30 ~ 15:30)
OiEHE
Dr. Claire M. Saundry, Chief of International affairs, Office of International and Academic Affairs
Ms. Joy Brooks, Information Specialist, Office of International and Academic Affairs
Mr. Marc G. Stanley, Associate Director, Policy & Operations, Advanced Technology Program
Ms. Carolyn A. Van Damme, Senior Advisor, Marketing and Communications, ATP

@ NIST %
» NIST (National Institute of Standard and Technology) {3 #5754 O P /& #EH (Non-Regulatory
Federal Agency) THHT. MDD T YT LDETHEBLE T, £ Mission ZR/=7,

071175 Aid. MSL(Measurement and Standards Laboratories) Program {2 & % #lE
ROREED A > 7 T8iRE BHRBEM OMELITHIT S Technical Leadership 2 RET 5 FH %
HiEd %, MSLIZIE 8 DOMAFMNEET S,

*Electronics and Electrical Engineering Laboratory ~ *Manufacturing Engineering Laboratory

*Chemical Science and Technology Laboratory *Phisics Laboratory
*Materials Science and Engineering Laboratory *Building and Fire Research Laboratory
*Information Technology Laboratory *Technology Services

NIST {24 =D Cooperated Program #3471 L . ATP (Advanced Technology Program) . MEP
(Manufacturing Extension Partnership) 2 X NQP (National Quality Program) D13 F 3.
ATP : High Risk Technology % 35 38 T NIST & @ Partnership (3 A ~5348) TR,
MEP : 500 ALAF @ Small Business D3 71 & HFMITT 5. £XKIT 78 Centers f71E.

NQP : Exceptional Quality Program & U T, Quality Management and Award Z i U T %]
HHEMN, Y—ER, TOLRAHOHRETA > T4 THLEERS,

- FEBE 768 M $ (1999FY)
NIST Laboratory Program:275M$. Research Faculities:57M$. MEP:128M$. ATP:197MS.
NQP:5M$. Other Federal Agency:68M$. Sales Fees:37M$ (BEYEMEE D7 LIF)
Other Federal Agency Wak (DOD:39%. DOE:10%. NASA:9%. DOC:11%. Others:31%)
- A%y 7K (1999)
Full Time Staff : 2942 (7} (T Part Time : 400)
FH (Administration) : 20 % . W% (Professional) : 54 % . %8E (Technician) : 26 %
Professional Staff ® PR
MEE:22%. (b%:12%. L2%:26%. CPU F%#:20%. R 4%, ZDft:16%
{g+-519%. E122%. #1:23%. None:d%

@ NIST Mission 12D T
What Does NIST Do? NIST's Primary mission is to promote economic growth by working
together with industry to develop and apply technology, measurements and standards.
Then, NIST carries out its mission through a portfolio of four programs.
*Cultural Underpinning of NIST
*Challenge is to be the best in the world
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@ ATP IZDWNT
ALEIX ATP Bi%A 10 FfHE2&. 468 Projects, 157 Joint Ventures, 3B$
*Policy: Bridge the Gap between the Laboratory and the Market
*Mission: Accelerate the development of innovative technologies for broad national benefit
through partnership with the private sectors.

*ATP funds the R&D challenges of industry for the 21st Century.
*Impact : High Risk, Leap-Frog Technology, Multiple Applications, Broad Diffusion
*Funded only to Prototype Innovative Technology, National Benefit, Partnership with industry
+ Aiming Longer-Term Development of Technology than the Focus on Short-Term Return by
Global Competition

(Rapid Development and Commercialization of Technology more than ever)

*Rules for Single Applications : Max 3 4, 2M$ LB, IP is owned by for-profit companies.
Rules for Joint Ventures : Max 5 4, B/ 2 for-profit companies, % % H|BH,
IP is owned by for-profit companies.

* Project & L T ® Proposals ERHEUE S EIR T O A
1) Evaluation Criteria : ##ifI%I3R (Scientific and Technological Merits) : 50%
#E A E%h R (Broad-Based Economic Benefits) 1 50%
2) Selection Process : Full Proposal — Screening — Classification — Peer Review through 1)
— Oral Review (Semifinalists Identified) — Final Selection

® ATP KB : Success Story

*Nanophase Technology (Nanosized Ceramic Powder for Cosmetics, Semiconductors, Polishing
Slurry) , Manufacturing Composite Structures, Premium Power for Fuel Cell, Motor Vehicle
Manufacturing Technology, Vapor Compression Refrigeration Technology, Materials
Processing for Heavy Manufacturing

*Printed Wire Boards of Semiconductors, Component-Based Software, Photonics Manufacturing,
Digital Data Storage, Digital Video Information Networks, Microelectronics Manufacturing
Infrastructure

*Catalysis and Bio-Catalysis

*468 ATP Awards
Materials and Chemistry:23%, Electronics and Photonics:22%, Biotechnology:17%,
Manufacturing:12%, Information Technology:26%

®BAK Project

1) Discrete Manufacturing

*A system solution to a quality problem in auto body manufacturing (Auto Body Consortium)
*Robot navigation technology

*New models to speed the development of electronics components

*Better precision for machine tools through thermal-error correction
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2) Materials and Environment

*High-temperature superconducting coils for electric motor efficiency
*New materials for new-generation thermal insulation

*Thallium/Lead thin films for advanced superconducting electronic devices

*Recycling mixed plastics

*A process for making ceramics parts

*Making low-cost, high quality glass microlenses at low temperature
*Methods for making new optical switches

*Highly sensitive detectors for biomedical and environmental diagnosis
*Process for growing large, single silicon carbide crystals

*Flat fluorescent for displays

(AFEHD

* Guide to NIST

* Performance of Completed Projects

* Business Planning and Progress of Small Firms in Technology Development through ATP
+ ATP Eligibility Criteria for US Subsidiaries of Foreign-owned Companies

* Proposal Preparation KIT for ATP
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(7) MSEL, NIST &5 (11 A 23 H) 9:00 ~ 17:30
OHifEE
Dr. Leslie E. Smith, Director of Materials Science and Engineering Laboratory (Ffr )
Dr. Kenneth L. Jewett, Scientific Advisor to the Director
Dr. Carol A. Handwerker, Chief of Metallurgy Division (3 )
Dr. Robert J. Schaefer, Deputy Chief of Metallurgy Division (B £ (D &)
Dr. Stephen D. Ridder, Process Metallurgist of Thermal Spray, Metallurgy Division
Dr. Richard J. Field, Metallurgical Engineer of Materials Performance, Metallurgy Division
Dr. Lyle E. Levine, Physicist of Formability, Metallurgy Division
Dr. Dale D. Berkley, Licensing and CRADA Officer (CRADA Partnership O #8H)

OM e T BT (MSEL) DBUE

NIST ® MSEL (Materials Science and Engineering Laboratories) {3 ##% B 5 i O /N R 4R
(10MW?) 248 L T, ASTM DM EHCRERE OEXE(L S HE M9 5 [H NBS (National Bureau
of Standard) BFF XM 5 DEHEB HMERTH D, 42 ¥ —THEKEINTVS,

1) Div. of Materials Reliability (Boulder Z<#) : Materials Characterization/ Process Sensing and
Modeling/ Structural Materials/ Materials Evaluation

2) Div. of Metallurgy : Electrochemical Processing/ Magnetic Materials/ Materials Performance/

Materials Structure and Characterization/ Metallurgical Processing
3) Div. of Polymers : Electronic Applications/ Polymer Blends and Processing/ Polymer
Composites/ Polymer Characterization/ Dental Medical Materials
4) Div. of Ceramics : Powder Characterization and Processing/ Mechanical Properties/ Film
Characterization and Properties/ Materials Microstructural Characterization/ Surface Properties
5) Center for Neutron Research : Cold Neutron Project/ Neutron Condensed Matter Science
6) Center for Theoretical and Computational Materials Science : Phase Diagram/ Modeling for
Formability/ Influence of Thermal Stress on Si Wafer/ Thermo Calc etc. (only by 3 staffs)
ZZIRFE 05MSD 3 BIZE S Virtual 1ab KA TH S, Work Shop F THEHEL T
WG %512 & U Theoretical Modeling TERBA. (8l : Solder Interconnect Design)

* TEIBE - 55M$. A B : 320 % Total Staff (270 44 Technical) . 400 % Guest Researchers

* Collaborated Research : 67 Active CRADAs (@i 5C) B TX 3 Consortia ( FiC)

3 Consortia (Lead free solder, Aerospace casting, Forming sheet steel and aluminum)
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@ MSEL Mission & Contract DI H 1%

* Promote the more effective production and use of materials through the development and

implementation of a measurements and standards infrastructure for materials.

*Fundamental understanding of important materials (Phenomena and Technologies)
*Materials Characterization and Leadership to Standards

* Program JERFLME (BIKHL  : Need, Mission, Prospect, Impact, Capability, Opportunity

% Performance ¥ {fi 2 % (51%%) : Accomplishment, Output, Significance, Effect, Impact

* NIST O M - 7% | Contract ZHX 2 DNEE/2{LF TdH ¥ Work Shop * Conference
DHERIT, NIST @ Expertise & Market Needs D38 D T — Y F# « Contract B1FHIZE 7,

@ Industrial Partnership & L T® CRADAs
CRADAs (Cooperative Research and Development Agreements) {3 1986 4 IZ % 2,328 #
* IP % Confidential matter @ Joint R&D % H#J (Guest Researcher 1213 Agreement % #%5)
* NIST D#%fi 1D National Lab.D AHIE I8 {# % {1 > TP Collaboration % 38 n]
* NIST {3 CRADA Collaborator ICE & Z G T HFIF N TR,
* NIST O IP I3 BEf AR A H DREFFHIERM S 1 A BANIC Industrial - Partner 431 % MERI{R A
* BREROEKIEINIST OH AT HIEERE 3 F/M. H->TH 1 FREIHNHEZND,
- KEBUTIE CRADA O IP I2%f L T, Royalty Free THHT 2RI ZHT 5.
* [ CRADA 238 U TORPIKENTHRIES NV ORT LEMITRESN D,

® Div. of Metallurgy DIEENZ DT
* PNGV Consortium @ —#8& U TREHNME Al 8 & DMLY Modeling 1I2& > T, M
ETHACTAHHOMIETFHMET I EHFERRES.

* Steel must be dominant, since Al is too small and the trend is to lighter materials like Mg or

Polymer through Al. Final trade off is recyclability among materials.
* Metal Processing Group (& 11 R R RIKEEX. L8, Modeling (Thermo Calc) {24
* Ni-based super metal/single crystal (Howmett) for turbine blade % GE [a)V1Z 48 BRI IZ BA%E
* Environmentally Friendly Pb-free Solder I3IREEERI B E® 1997 & IZBFETE 7 (Report AF)
FEABROMEAZ > EDR LItEND Z— 1T &> T, EMI(National
Electric Manufacturing Initiative) 73#7 L L) Task Force % #£5%. NIST {3 Phase Diagram KT}
Failure Analysis {2 DT Expertise 7 52 fille H 4 2001 4 - BRIN 2004 72 5 Pb 7 Y —1L.
¥R, AL, 1EH% Market Needs (2 WA EFIEM D IZBFIE Fund LU T, Industries ®
Long-Term Issue & L7824y, JRCM D K D73IRIKE &R L 72 Recycle DB FE B F 13 fH AHY
WZIEESE DD BN EIC3BISeZ s,
(ZRUE MSEL OARDEELH, TR N EBREED Trade Off &785, )
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@BUIR DR FLBE T R RE

* Electronic Assembly
Solder Interconnect Design/ Stress Analysis in Electronic Package/ Dislocation Behavior in Si
Wafer/ Metallurgy of GaN Semiconductors/ Critical Properties of Low-K Dielectrics

% Metal Characterization
Thermal Properties of Multilayered Materials for Power Generation/ Performance of A841 and
A844 Steels and Al Alloys for Structural Uses and Ti-Al-Nb Alloys for Air Force/ Materials
(Duplex Stainless Steels, Highly Nitrogenated Stainless Steel and ASTM G61/G48 by Powder
Metallurgy in Corrosive Media

* Magnetic Materials
Micromagnetic of Thin Magnetic Films for Hard Disc and Anti-lock Brake Systems/ Magnetic
Properties of Nanomaterials/ Magnetic Properties of Superconductors

* Metals Processing
Powder Aomization and Thermal Spray Process for White Cast Iron, Ferritic Stainless Steel and
Inconel 625/ Electrodeposited Coating on Al Alloys/ Electrogalvanized Coating on Steel/
Electrodeposited Cr and Cr Alloys from Trivalent Electrolytes/ Electrochemical Processing of

Nanoscale Materials (Cu/Co on Si or GaAs)

OS2 oF ¥

* Suppression of Abnormal Growth in Cu-ED (Electrodeposited?) on Tip Metallization
(by Additives such as Organic , NaCl, MPSA, PEG)

* Thermal Barrier Coating by Newly Introduced Laser Thermal Spray Method

* Nanoscale (Nanophase, Thin Structure) Magnetic Materials with Layers

- NNS Foam Metals ({Ka% B AP EF 8k, EHERA)

* Phase Transformation in Polymers

(AFEH
* Final report on Lead Free Solder Project
* Metallurgy, 1998 Programs and Accomplishments, MSEL, NIST
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* Industrial need

 Match to mission

* Prospect for change

 Anticipated impact

» Capability to respond

« Scientific opportunity
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"Measures of Performance

Accomplishment Did we do or learn anything?
Scientific hypotheses validated or disapproved

New questions raised, promising new avenues for development

Data produced

Test developed

Instrument built

Output Did we tell anyone?
Publications, reports

Talks, presentations to companies

Standards published or produced

Data published

Significance Did anyone notice?
Paper citations, awards

Invitations to speak at meetings or to companies

Significance of meetings where talks are invited

Other recognition by the technical community

Effect Did others take action as a result?
Comparable industrial research stimulated

Collaborative research initiated, CRADA's established, consortia formed

ATP proposals made based on NIST work, funded by ATP

Impact Did good things happen from the
Product performance improved whole chain of events?

New products developed

Process improved, cost savings

Market growth

Company sales growth, employment growth, profitability

NIST MSEL
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