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豊田工業大学
Toyota Technological Institute

沿革(History)
1981（昭和56年） 大学設置認可、開学

Establishment of the Institute
1984（昭和59年） 大学院修士課程設置認可

Establishment of the Master Course
1995（平成7年） 博士後期課程設置許可

Establishment of the Doctor Course
2003（平成15年） 豊田工業大学・シカゴ校開設

Opening of the Toyota Technological Institute at Chikago
2004（平成16年） JABEE（日本技術者認定機構）プログラム認定

Approval of JABEE Program
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
教職員(Faculty & Staffs)
教授(Professor) 22、准教授(Assoc. Prof) 16、助教・助手(Assis. Prof) 5
PD(postdoctor) 32、職員(Office Staff)  53

学生(Students)
学部(undergraduate) 348、修士(master) 87、博士(doctor) 14

文部科学省： 組織的な大学院教育改革推進プログラム

「実学の積極的導入による先端的工学教育」

Program for Enhancing Systematic Education in Graduate Schools
Supported by 

Ministry of Education, Culture, Sports, Science and Technology

“Cutting‐edge Engineering Education through 
Introducing Practice‐Based Active Learning”

プログラム責任者 吉村 雅満

Program Leader       Masamichi Yoshimura 

Final Report on
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Philosophy: Respect the spirit of research and creativity, 
and always strive to stay ahead of the times
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プログラムの目的(purpose)

Field Search

Internship

Teaching Assistant

On‐line lecture

Present Status

Lecture Oriented Education

Required Abilities
• Finding & Solution 

of Problems
• Engineering English
• Creative Ability

• Culture and Ethics
• Foreign Experience of
Culture and Knowledge

Practice‐Based Active Learning
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フィールド調査(Field Search); Required

「イノベイティブPV奨励賞」受賞 (Award)

ポスターセッション (Poster Session)

研究会参加（名古屋大学）
Seminar 

単なる文献調査ではなく、学生自ら他研究機関、あるいは学会や研究会で他の
研究者とディスカッションし、自分の研究の位置づけを明確にする。
→ 課題発見・課題整理の能力を養成し、研究の基盤づくりを行う。
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フィールド調査－学生の評価結果
Field Search: Students’ Self-evaluation

1. かなり身についた(strongly “yes”)、2. まあまあ身についた(“yes”)、3. どちらともいえない
(don’t know)    4. あまり身につかなかった(“no”)、5. 全く身につかなかった(strongly “no”)

Basic knowledge Research Trends

Logical Thinking
& Expression

Autonomy

フィールド調査－実績

2008(平成20年)：修士(Master) 1年 10件
2009(平成21年)：修士(M) 1年 62件
2010(平成22年)：修士(M) 1年：36名・45件, 修士(M) 2年：1件

DD：1件, 博士(Doctor)：4名・4件

Conference Meeting Visit to Univ etc. Symposium, Seminar

2009 2010

Field Search‐ Accomplishment
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学外実習－学生の評価結果
Internship: Students’ Self-evaluation

Find & Solve
Problems

Communication

1. かなり身についた(strongly “yes”)、2. まあまあ身についた(“yes”)、3. どちらともいえない
(don’t know)    4. あまり身につかなかった(“no”)、5. 全く身につかなかった(strongly “no”)

学外実習(Internship); Elective

HGST （アメリカ） サザンプトン大学 （イギリス）

将来の産業リーダー育成のため、 学内外進学者、社会人学生、留学生など多様な
学生に対応して、個々の学生に“実習・個別履修プログラム”をつくり、それに基づい
て企業あるいは研究機関において実習を行う。
→ コミュニケーションマネージメント、課題発見、問題解決能力等を養成する。

学外実習－学生の評価結果
Internship: Students’ Self-evaluation

Find & Solve
Problems

Communication

1. かなり身についた(strongly “yes”)、2. まあまあ身についた(“yes”)、3. どちらともいえない
(don’t know)    4. あまり身につかなかった(“no”)、5. 全く身につかなかった(strongly “no”)
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TA実習(Teaching Assistant); Required
指導者、監督者あるいはディスカッションリーダーとして、
学部の工学演習及び工学実験科目等を担当する。
→ コミュニケーション能力、積極性、社会性、指導能力を養成。

工学基礎実験1（光の性質） 工学基礎実験1（真空工学）化学実験

Chemistry Experiment Engineering Experiment

Fiscal 
Year

1st Master 2nd Master Double Degree Doctor

2008 9 6 - -

2009 42 - 2 1

2010 40 18 1 5

学外実習実績
(Internship-Accomplishment)

Fiscal Year Master Student Doctor Student

2008 1 ‐

2009 22 (9 abroad*)
*France, US, UK, Taiwan

‐

2010 20 (7 abroad**)
*US, UK, Germany, Austria
Korea

1
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オンライン科目(online lecture)

平成２１年度:  アリゾナ大学Arizona Univ. Young-Jun Son先生による「特別
講義」"Practicum for Technical English”

→國立中興大学 Prof. Chun‐Liang Lin（台湾）

ダブルデグリー協定を結んでいる海外大学との間で大学院共通科目を配置し、工
学専門知識のみならず科学・技術英語教育の充実をはかる。
→グローバル感覚、コミュニケーション能力、問題解決能力等の養成。

TTI at Chicago (TTIC)
機械学習入門
“Introduction to Machine Learning”

国立中興大学(National Chung 
Hsing University, Taiwan)
“Introduction to Energy Conversion”

アリゾナ大学(Arizona Univ)
“Practicum for Technical English”
“Advanced English for Sci and Eng”

TA実習－学生の評価結果
Internship: Students’ Self-evaluation

Knowledge

Teaching Ability 1. かなり身についた(strongly “yes”)
2. まあまあ身についた(“yes”)
3. どちらともいえない (don’t know) 
4. あまり身につかなかった(“no”)
5. 全く身につかなかった(strongly “no”)

学外実習－学生の評価結果
Internship: Students’ Self-evaluation

Find & Solve
Problems

Communication

1. かなり身についた(strongly “yes”)、2. まあまあ身についた(“yes”)、3. どちらともいえない
(don’t know)    4. あまり身につかなかった(“no”)、5. 全く身につかなかった(strongly “no”)
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取組委員会
教務委員会

博士課程委員会
専任教員会議

Corresponding committees

評価・検証(Program Check)

Plan

Do

Check
・自己点検評価委員会

・学外実習連絡会

・教育談話会

・成果報告会/シンポジウム

・学外有識者ヒアリング

・アンケート

Action

大学院教育の実質化に向けた組織的取組におけるPDCA

Evaluation committee, Symposium, 
Hearings from foreign Advisers
Questionnaire, etc.

Double Degree Program
Agreement

(2007.7): National Chung Hsing University, Taiwan
(2008.5): University of Arizona, USA
(2010.11): Hannam University, Korea

Present Status:
(2009) Two students from NCHU
(2010) One student from NCHU
(2011) Two students from NCHU, Three Students from Hannam Univ.

Hannam

− 79−



 

- 40 - 

 

 

2．最終報告シンポジウム要旨集抜粋 

 

（詳細は、http://www.toyota-ti.ac.jp/graduateprogram/jitsugaku-pbal/index.html） 

 

（ここからは印刷しない） 

日本語プログラム 

英語プログラム 

最終成果報告（吉村）のみ入れる 

Questionnaire (From faculty)

effective

non‐effective

Int
er
ns
hip

Fie
ld 
se
ar
ch

Te
ac
hin
g a
ssi
sta
nt

On
lin
e l
ec
tu
re

効果的であったか？

Questionnaire (From Partners)

co
m
m
un
ica
tio
n

Fin
din
g p
ro
ble
m
s

So
lvi
ng
 pr
ob
lem

s
M
er
it 
to
 Co
m
pa
ny

De
m
er
it 
to
 Co
m
pa
ny Yes

No

身についたか？ あったか？
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Acknowledgement

文部科学省
Ministry of Education, Culture, Sports, Science and Technology

Our Partners all over the world

ご静聴ありがとうございました
Thank you very much for your kind attention

Plan-D-C-Action（For 2011）
Go ? Do for 2011

◆学外実習
Internship

Yes

But

選択 Elective, 1‐2 months
22 students (7 abroad); 60%
Interview Based Screening
Reorganize Internship programs
(Undergraduate‐Master‐Doctor Courses)

◆TA実習
Teaching Assistant

Yes 必修 Required for Master course
選択 Elective for Doctor course

◆フィールド調査
Field Search

Yes 必修 Required for Master course

◆オンライン授業
Online lecture

Yes TTI‐C, Arizona University, NCHU
Think more effective ways
Exploring other partners

◆ダブルディグリー
(Double Degree)

Yes Two students from NCHU
Three students from Hannam Univ.
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特別講演Ⅰ
Special Invited Talk Ⅰ
　「マサチューセッツ工科大学 (MIT) の
　インターンシップ」
　Internship program at MIT 

マサチューセッツ工科大学（MIT）
Massachusetts Institute of Technology
　Prof. Patricia Gercik
　





Mens, Manus, Mundus: MIT‐Japan Program and MISTI’s approach to the MIT tradition 
of hands‐on international education for graduate students 

This talk will focus on MIT’s approach to “hand and mind,” a hands‐on international 
education for graduate students.  The MIT International Science and Technology 
Initiatives (MISTI) has added “mundus” or world to this formula. MISTI’s eleven 
country programs, based on the MIT‐Japan Program, allow students to participate in 
an internship with a company, university or institute in their major for periods of 
three months to a year. This talk will also discuss MIT’s historic VI‐A internship model 
for the M.Eng degree.  

The VI‐A Program is typically completed within a year, including a corporate internship 
of up to three months.  These internships are closely supervised by MIT faculty and 
encourage a close relationship between the corporation and MIT.  MIT faculty visit the 
host corporation and provide guidance to the student and information to the 
company. In this way, the Program offers tremendous technology transfer from MIT to 
the corporate laboratory. 

MISTI by contrast is not a degree program and about 1/3 of its interns are graduate 
students or post docs.  MISTI sends over 500 hundred students abroad annually and is 
MIT’s premier international program. The mandate of the program is to produce a 
generation of global scientists, engineers and managers who have hands on 
experience working in premier laboratories in one of eleven countries including India, 
China and Japan in Asia; Germany, Italy, France and Spain in Europe; Israel, Mexico, 
Brazil and most recently Chile.  Students are prepared with two years of language and 
a course on the culture, politics and economics of the country at hand.  The 
expectation is that with this preparation they will be fully engaged in the host 
company workgroup.   

In addition to the internship program, MISTI hosts MIT’s Global Seed Fund and eight 
country specific seed funds. Funds are given to professors with an international 
collaboration for student exchanges, professor travel and stays and workshops.  
Preference is given to those professors who involve graduate students.  This is another 
vehicle for graduate students to take part in internship‐like stays.   

MISTI has corporate, government and foundation support.  





MIT International Science and Technology Initiatives

mit.edu/misti

Bryan Banish ’93

1992

MIT Japan 
Intern, 
Kawasaki 
Heavy 
Industries

1993

B.S., 
Electrical 

Engineering

1993‐
1994

MIT Japan 
Intern,
Mitsubishi 
Electric

2008‐
2010

President, 
iGlobal 
Strategies

2003

MBA, 
Sloan School

1994‐2008

General Manager,
Teradyne US and 
Teradyne Japan

2010‐
present

COO, 
BSE 
Group

Mens, Manus, Mundus: MIT‐Japan program and MISTI’s 
approach to the MIT tradition of hands‐on international 
education for graduate students

Pat Gercik, MIT‐Japan and MIT International Science and Technology Initiatives

Toyota Technical Institute
Symposium on Practice‐Based Active Learning in Graduate Education
March 8‐10,2011
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MIT International Science and Technology Initiatives

mit.edu/misti

Bert Hootsmans ’92

1993

MIT Japan 
Intern, 
Hitatchi

1992
2001‐
2008

Director, Otis 
Engineering 
ShanghaiDirector, Otis 

Innovation 
Program, UTC 

Research Center, 
Japan

2008‐
present

Director, 
High Rise Systems 

Integration, 
UTC‐ Otis Elevator, 

USA
Japan

SCD, 
Mechanical 
Engineering

1985

BA, MA 
Physics, 

Engineering

1994

Researcher, 
United 

Technologies 
Corporation

2001‐
2005

MIT International Science and Technology Initiatives

mit.edu/misti

Chris Couch ’92

1993

MIT Japan 
Program Intern,
Toyota 

B.S and M.S., 
Mechanical 
Engineering

Toyota 
Japan

1993‐2000

1999

Ph.D., 
Operations 
Management

2000‐
2004

Toyota 
North 
America

2004‐

Body 
Weld 
Manager, 
Toyota 
USA

200‐
present

President & 
CEO, 
Johnson 
Controls 
Automotive 
Japan
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What is 
MIT?

>  Private institution founded in 1861

>  1,046 faculty members

>  76 Nobel Prize winners (9 currently at MIT)

>  10,500 employees

>  10,566 students

>  Budget: $2.4 billion

>  ½ budget for research

>  56% research funded by federal
government

MIT: Mind 
and Hand
Teaching and research 
coupled to address 
real‐world problems

27



VI‐A 
International:
Process 1.  Freshman 

to junior year 
at MIT

2.  International 
internship summer 
after junior year

3.  Return to MIT to 
complete senior year 
and B.S. requirements

4.  Return to company 
for M.Eng thesis 
project, summer and 
fall after senior year

VI‐A 
Electrical 
Engineering and 
Computer Science

•Cooperative internship for Electrical 
Engineering and Computer Science (Course 
VI) students 

•Matches industry mentors with 
undergraduate and M.Eng. students who 
have demonstrated excellent academic 
preparation and motivation

•VI‐A began in 1917 and VI‐A International 
began in 2006

•Gives students the opportunity to do an 
industry‐based Masters of Engineering 
Thesis 

28



Graduate 
students at 
MIT

> 6,267 graduate students in Fall 2010

> 59% of total student population

> Degrees awarded in academic year 2009‐2010

> SM, 743

> March/MCP/MEng/MBA/Mfin, 837

> Engineer, 17

> PhD, 575

> ScD, 8

> Average years to degree

> MEng, 1

> SM, 2

> Engineer, 3

> PhD, 6

> ScD, 6

VI‐A: 
Benefits 

Benefits for Companies:
•Faculty advisor is assigned to each company
•Access to MIT students
•Intellectual property rights for all student 
work performed at company

Benefits for MIT:
•Intensive, practical work experience for 
students
•Companies pay competitive salaries while 
students are interns
•Companies offer VI‐A Fellowship or Research 
Assistantship which generally covers tuition, 
health insurance, and stipend during students’
graduate terms
•Companies pay $15,000/year administrative 
fee

29



What is 
MIT?

School of Science

> Biology

> Brain and Cognitive Sciences

> Chemistry

> Earth, Atmospheric, and Planetary Sciences

> Mathematics

> Physics

School of Architecture and Planning

>    Architecture

>    Media Arts and Sciences

>    Urban Studies and Planning

What is 
MIT?

School of Engineering

> Aeronautics and Astronautics

> Biological Engineering

> Chemical Engineering

> Civil and Environmental Engineering

> Electrical Engineering and 
Computer Science *largest

> Engineering Systems Division

> Materials Science and Engineering

> Mechanical Engineering

> Nuclear Engineering

30



Boundary‐
crossing 
research

Dozens of interdisciplinary centers and labs

> CSAIL

> MIT Energy Initiative

> Center for Energy and Environmental 
Policy Research

> Microsystems Technology Labs

> Deshpande Center for Technological 
Innovation

> Center for Biomedical Engineering

> Media Lab

> MIT Entrepreneurship Center

> Industrial Performance Center

> Center for International Studies *

What is 
MIT?

School of Humanities, Arts, and Social Sciences

> Comparative Media Studies

> Humanities

> Linguistics & Philosophy

> Political Science

> Program in Science, Technology and Society

Sloan School of Management

> Management

Whitaker College of Health Sciences and Technology

> Health Sciences and Technology
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MISTI
MIT’s primary 
international program, 
MISTI connects MIT 
students and faculty 
with research and 
innovation around the 
world.

Like taking a drink from a fire hose

Life at MIT

‐ Former MIT President Jerome Weisner (‘71‐’80)
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MISTI 
internships

> Each year, MISTI matches over 500 MIT 
students with internships and research 
opportunities abroad.

> Open to undergraduates, graduate
students and recent alumni.

> Open to students from all disciplines.

> All expenses are paid.

> MISTI prepares students through courses in 
the language and culture of the host country 
and intensive training developed by MISTI.

Our mission:
Make hands‐on 
international 
experiences available 
to every MIT student as 
a part of a world‐class 
science and technology 
education

Brazil

Germany

Spain

Japan

Italy Israel
India

France

China

Mexico

Africa
Chile
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For the host:
access to 
top MIT 
talent

MISTI students are:

� Pre‐selected from the top tier of MIT 
students (4.0 minimum GPA)

� Recommended by their professors

� Prepared in the language and culture 
of the host country

� Instructed on living and working in the 
host country

� Skilled in the lab/work setting thanks to 
previous internships , UROPs and other 
hands‐on MIT opportunities

� Ready to hit the ground running

The MISTI 
model
Hands‐on learning 
combined with in‐depth 
academic preparation

MISTI preparation includes:

� Language and literature subjects in 
Chinese, French, German, Italian, Japanese, 
Portuguese and Spanish

� Subjects on society, politics and culture
such as

Raw Fish
Issues in Contemporary Germany
The Rise of China
Mole
Communicating Across Cultures

� Retreats and spring training seminars

� Minor in Applied International Studies 
provides curricular structure around the 
stay abroad experience
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MISTI annual internship placements

MISTI student internship expansion

Year Japan China Germany India Italy France Mexico Spain Israel Brazil MISTI

1983-1994 314 318

1995 33 2 35

1996 42 22 64

1997 36 27 22 85

1998 28 45 38 6 117

1999 35 34 33 16 1 119

2000 37 46 37 17 5 142

2001 23 59 38 11 9 29 169

2002 29 48 51 0 12 31 171

2003 37 14 50 6 14 49 170

2004 33 34 59 16 8 45 1 196

2005 30 27 69 24 13 34 9 206

2006 33 29 84 26 5 44 10 1 2 234

2007 32 33 85 38 33 35 19 27 302

2008 34 62 75 35 28 45 26 38 15 358

2009 30 53 96 42 26 81 24 48 33 433

2010 38 54 88 55 44 84 29 49 37 5 483

844 589 825 292 198 477 118 163 87 5 3602
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2010 MISTI 
placements 
by school

2010 MISTI 
placements 
by country

New program: Brazil
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Energy 
internships

Total, Siemens, ENEL, Total, Siemens, ENEL, 
Osram Opto, QOsram Opto, Q‐‐Cells, Cells, 
Schlumberger, Iberdrola, Schlumberger, Iberdrola, 
Tecnicas Reunidas, bTecnicas Reunidas, b‐‐Tec, Tec, 
Abengoa, Instituto Abengoa, Instituto 
Nacional de Ecologia, Nacional de Ecologia, 
Cambridge Energy Cambridge Energy 
Research Associates Research Associates 
Beijing, TERI Beijing, TERI 

MRI image processing 
>filed two patent 
applications in Germany

Tony Kim, Siemens 
Senior in Physics

Jiankang Wang, Hitatchi
Ph.D. candidate, Electrical Engineering 
and Computer Science

Automotive 
internships
Ferrari, Volkswagen, Ferrari, Volkswagen, 
BMW, Daimler, Bosch, BMW, Daimler, Bosch, 
Continental, Peugeot, Continental, Peugeot, 
Michelin, Renault, Michelin, Renault, 
Nissan, Honda Research,Nissan, Honda Research,
Bajaj AutoBajaj Auto

Ferrari believes in excellence, and I was surrounded by it. 
I learned about the company's vision, leadership, attitude 
toward employees, how they operate, and how they make 
decisions. It was important to participate and to experience 
the soul of the company.

Patrick Kunzler, MS candidate
Media Arts and Sciences
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Hundreds of 
internship 
hosts

Electronic 
internships

Motorola, Siemens, Philips, Motorola, Siemens, Philips, 
TelefTelefóónica I+D, TechIdeas, nica I+D, TechIdeas, 
Oasyssoft, Comision Oasyssoft, Comision 
Federal de Electricidad, Federal de Electricidad, 
NEC, Toshiba, Panasonic, NEC, Toshiba, Panasonic, 
Lenovo Beijing, General Lenovo Beijing, General 
Electric Shanghai, IBM, Electric Shanghai, IBM, 
Microsoft, Google, Infosys, Microsoft, Google, Infosys, 
Tata Consulting ServicesTata Consulting Services

Justin Hodgkiss, Astra 
Zeneca India
Ph.D. candidate, 
Chemistry

Two patents pending 
based on magnetic 
bearing and 
superconductivity 
calculations for Siemens 
large drives in Berlin

Jason Bryslawskyj, Siemens

Senior in Physics 
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MISTI Global 
Seed Funds 
Supports budding 
research collaboration 
between faculty and 
research scientists at 
MIT and abroad

Grantee Kristala Jones Prather, Chemical Engineering
(collaboration with Ecole Polytechnique, France)

> MISTI Global Seed Fund

> Greater China Fund for Innovation

> India Innovation Fund

> MISTI Hayashi Seed Fund

> MIT‐Brazil Seed Fund

> MIT‐France Seed Fund

> MIT‐India/IFMR Trust Seed Fund

> MIT‐Spain/Barcelona Chamber of 
Commerce Seed Funds

> MITOR Project

> Progetto Roberto Rocca

MISTI Global Seed Funds
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MISTI Global 
Seed Funds

> Annual call for proposals

> Covers costs of travel and    
meetings

> Proposal jointly submitted

> Maximum award ~$30K

> 18‐month project period

> Student involvement 
encouraged

How it works

MISTI Global 
Seed Funds
Facts & figures

> General pool + nine country funds

> Founded in 2008

> 377 proposals received

> 122 proposals funded

> $2.2 million awarded

> Student involvement encouraged
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MISTI Global 
Seed Funds

Prototypical Sustainable Residential Communities for Israel 2025

(Israel)

Eran Ben‐Joseph

Architecture and Planning; Urban Studies and Planning

Design of a Satellite Research Platform for Pollution Monitoring

in Mexican Cities: Quetzal 1st Stage (Mexico)

Paulo Lozano

Engineering; Aeronautics and Astronautics

Creative Capacity Building in Uganda (Uganda)

Amy Smith

Engineering; Development

Graphene‐Based Bioelectronics (Germany)

Tomas Palacios

Engineering; Electrical Engineering and Computer Science

2010 grantees

MISTI Global 
Seed Funds

1. Scientific Committee
> importance of the
scientific problem or project
and its contribution to the
field

2. Selection Board
> balanced exchange
> complementarity
> newness
> sustainability

Two‐tiered proposal 
evaluation
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Student 
Participation 
in Seed Fund 
Projects

Country Undergrad Graduate Total

Brazil 1 2 3

China 0 2 2

France 2 14 16

Germany 2 6 8

Israel 1 2 3

Japan 1 0 1

Russia 1 1 2

Spain 0 7 7

Spain/Germany 0 3 3

TOTAL 8 37 45

MISTI Global 
Seed Funds
2010 grantees by 
country
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MIT International Hands‐on Education
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Graduate Student Internships in America 
 

Ron Goldfarb 
National Institute of Standards and Technology (NIST) 

Boulder, Colorado, USA 
 
Undergraduate and graduate internships play an important role in the career development of American 
students. For undergraduates, a successful internship increases one’s chances of receiving a job offer 
and results in a 20% higher starting salary. An undergraduate internship experience also increases the 
probability of admission to graduate school.  
 
For graduate students, an internship as part of a master’s program often leads to a permanent job.  
Students learn more about their chosen field, learn career-related skills, investigate organizational 
cultures, and develop an interdisciplinary perspective. Internships stimulate interest in academic course 
work, strengthen written and oral skills, and allow students to apply classroom theory to real work 
situations. Students identify interests and talents and gain self-confidence.  
 
Benefits of internships to employers include the ability to evaluate potential employees. Interns who are 
hired typically remain with a company for a long time. Interns bring new ideas, are relatively inexpensive, 
and increase productivity.  
 
NIST has developed a successful Summer Undergraduate Research Fellowship (SURF) program that 
provides a challenging, interdisciplinary, research experience to highly qualified, competitively selected 
students. A goal of the program is to encourage them pursue doctoral degrees. Narrative evidence 
indicates that, for many students, participation in the SURF program transforms their lives academically, 
professionally, and socially.  
 
This presentation is not an official communication of NIST.  
 
_____________________________________________________________________________________ 
 
Financial benefit of internships: 2010 Student Survey, National Association of Colleges and Employers, 
http://www.naceweb.org/so2010/0818/intern_salary  
 
Internship benefits: http://www.internships.com  
 
NIST Summer Undergraduate Research Fellowship program: http://www.nist.gov/surfboulder  
 
Graduate internship and fellowship opportunities in science: http://www.science.gov/internships/graduate.html  
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Disclaimer

This presentation is not an official
communication of NIST.

The opinions expressed here are those of
the speaker, not NIST.

For the purposes of this presentation, the
speaker does not represent NIST.

NIST is mentioned only to identify the
speaker.

NIST

NIST

NIST

NIST
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Graduate Student
Internships in America

Ron Goldfarb

National Institute of
Standards and Technology
Boulder, Colorado, USA

Toyota Technological Institute
Nagoya, Japan

9 March 2011 2011 3 9

51



NIST
2011 3 9

Ron Goldfarb, NIST, Boulder, Colorado, USA
Toyota Technological Institute, 9 March 2011

3

NIST Laboratory in Boulder, Colorado NIST
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Financial Benefit of Internships

Annual salary offered to undergraduate students without and with
internship experience in 2009

2009

Students who received an offer
after applying for a job:
Internship no: 31%
Internship yes: 42%

31%
42%

An internship helps
undergraduate students get
accepted to graduate school.

NIST
2011 3 9

Ron Goldfarb, NIST, Boulder, Colorado, USA
Toyota Technological Institute, 9 March 2011
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Professional Science Master’s Degree

Started in 1997. Offered by 106 schools.

Prepares students for science careers in
business, government, or nonprofit
organizations.

Combines science and mathematics with
business, management, policy,
communications, and law.

Communication skills, leadership, and team
building.

Connections to potential employers through
internships.

1997 106
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Recommended Components for
Internship Application

Very good, detailed letters of
recommendation from professors

Interesting and original letter
or essay written by student

Good grades in classes

Honors and awards

Laboratory skills

Research experience

Work experience

Leadership experience

Volunteer experience

NIST
2011 3 9
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Other Benefits of Internships

Learn more about a chosen field. Learn
career related skills. Investigate
organizational cultures. Meet people to gain
future employment.

Stimulate interest in academic course work.
Strengthen written and oral skills. Apply
classroom theory to real work situations.
Develop an interdisciplinary perspective.

Identify interests and talents. Get self
confidence.

Off campus training
helps students’
careers!
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Possible Problems with Internships

Some supervisors make interns do boring
tasks.

Some supervisors are mean.

In such cases, student should request a
different supervisor. Do not wait too long!

NIST
2011 3 9
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Characteristics of a Good Internship

Many students participate. Students contact
each other before arriving. Students live
together (men and women separately).

Welcome event for students. Students learn
about the organization and safety.

Social events for students
without and with advisors.

Students works in teams.
Advisors talk to students.

Students are allowed to try their own ideas.
Advisors do not get angry when students
damage equipment.

Students give presentations about their
work at the end of the internship.
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Summer Undergraduate Research
Fellowship (SURF) Program at NIST

For undergraduates at U.S. universities or
colleges with a scientific major and good
grades who intend to pursue a Ph.D.

Multidisciplinary research

11 weeks, late May to early August

Open to U.S. citizens and
permanent residents

Competitive selection process

Total stipend $8700

“My mentor encouraged me to be
independent in the lab and to make my own
decisions regarding experiments. This
encouragement gave me confidence as a
researcher and allowed me to grow
professionally.”

NIST
SURF

5 8 11
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Benefits of Internships to Employers

Internship program helps company find
future employees.

Good way to evaluate potential employees.

Interns help increase productivity.

Interns who are hired remain
with a company for a long time.

Interns bring new ideas.

Interns are inexpensive.

Internship programs help the community.

Some small companies cannot attract top
students, but they can get top interns.

56



NIST
2011 3 9

Ron Goldfarb, NIST, Boulder, Colorado, USA
Toyota Technological Institute, 9 March 2011

14

Quotes from SURF Advisors

“Interacting with and mentoring a young,
enthusiastic scientist was very rewarding.”

“One of our best Ph.D. students originally
worked with us as a SURF student.”

“My student was exceptional and was able
to work independently. He brought new
ideas to the data analysis and implemented
them successfully.”

“My student was an outstanding contributor
to my research. I was very impressed by his
work ethic and the quality of his work. We
are writing a paper.”

“The students are consistently enthusiastic
and do high quality work.”

“My student was a real self starter. He was
hired by another researcher; otherwise I
would have hired him.”

SURF

SURF

NIST
2011 3 9
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Quotes from SURF Students

“This was an excellent opportunity to get
real world experience.”

“I learned how to use many different pieces
of equipment. I learned a lot about the
research process and how a research group
works together.”

“I enjoyed getting a multi disciplinary
experience in the lab. I learned how to work
with researchers with different backgrounds,
and I also had the chance to use research
tools outside my field of expertise.”

“I loved being in the lab so much and
learning so many new skills.”

“This was a fantastic experience. It helped
me decide on a field for graduate school.”

“It was a great opportunity to do research
and get experience early in my career.”

SURF

57



NIST
2011 3 9

Ron Goldfarb, NIST, Boulder, Colorado, USA
Toyota Technological Institute, 9 March 2011

16
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Professional Research Experience
Program (PREP) at NIST

Provides laboratory experience and financial
assistance to undergraduate, graduate, and
post graduate students from universities in
Colorado.

Other Internships at NIST

University graduate students (master or
doctoral level) from American or foreign
universities

Professional Guest Researchers at NIST

Postdoctoral associates (2 years)

University professors (summer or one year
sabbatical)

May be American or foreign (J 1 visa)

NIST
PREP

NIST

NIST

2

1

J 1
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Toyota Technological Institute

Masamichi Yoshimura Itaru Kamiya
Internship Program Director Quantum Interface Laboratory

Hiroyuki Awano
Materials and Information Recording
Laboratory

Takao Suzuki
Former Vice President

Hiromi Kakazu
Master’s student and
Intern at NIST in 2009

NIST (2009)

17

Thank You Very Much!

NIST

Richard Mirin
Host for summer intern from TTI

Translation Assistance

Google Translate

Yoshihiro Nakashima
Guest researcher from Kyushu
University
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レンヌ第１大学
University of Rennes 1 
　Dr. Laurent Le Gendre
　
　





“Training our students to act as competent and responsible agents involved in 
research and innovation on a global scale.  

A presentation of curriculum and educational methods” 
L. Le Gendre (1,2) 

 
1Université de Rennes 1, IUT de Saint Brieuc, I.E.T.R. (Institut d’Electronique et de Télécommunications de 

Rennes) UMR-CNRS 6164, 18 rue Henri Wallon 22004 Saint Brieuc cedex, France 
2Université Européenne de Bretagne, France 

 

The University of Rennes 1 is a multidisciplinary University that regroups 19 training

departements, including 7 research and technological university institutes and 2 graduate

schools of engineering. The main fields of training and research are focused on life sciences,

materials, health science, mathematics, communication sciences & technologies and human

and social sciences. About 24 000 students (including 2 700 foreign students) are evenly split

into those fields leading to the awarding of more than 10 000 Diplomas/year. After a short

presentation of the studies organisation (from undergraduate to doctorate level), research

organization and international affairs are described in relationship with student mobility.

This presentation is focused on the master degrees in materials science. The different

Master curricula, including the French graduate school of engineering specificity, present

common eductional methods. Beside conventional lecture style course, and in order to

developp student’s abilities (adaptability, creative spirit, leadership, global world vision), 3

significant modules complete their training :

 Practice Based teaching : Practical works and Industrial R&D projects

 Industrial and academic internships

 Student Personnal Professional Project (SPPP)

An example of Industrial R&D project is given by means of the presentation of the European

Shell Eco Marathon (Students have to design, build and drive a prototype with innovative

composites technologies in order to reach the highest distance with 1L of fuel). The

importance of student mobility via internship in foreign countries, the part and the position

of the pratical works and the content of the SPPP module will be discussed through the

description of a European Master Degree (MaMaSELF – MAster in MAterials Science

Exploiting Large Scale Facilities) and the structure of the studies in the Graduate School of

Engineering (ESIR). Those modules are present from undergraduate level to doctorate (with

different grades) and, for the internship abroad, are supported by an important foreign

partners network.
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2

NAGOYA – TTI - Symposium on 
Practice-Based Active Learning in Graduate Education

Geographical situation

1

“Training our students to act as competent and responsible
agents involved in research and innovation on a global scale.

A presentation of curriculum and educational methods”

University of Rennes 1

NAGOYA – TTI - Symposium on 
Practice-Based Active Learning in Graduate Education

Dr Laurent Le Gendre
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Key facts and figures

Students: 23,593 (2,700 foreign students) :

Sciences 5,875
Human Sciences 8,723
Health Sciences 5,109
Technology and engineering  3,886

Lecturer-researchers and lecturers:
1,600 full time (+ part time professionals)

Administrative, technical and service staff : 1,130

More than 10,000 diplomas awarded each year

3

19 training departments:
10 UFR (research and training departments) 
7 institutes, including 4 IUT (University Institute of Technology)

2 graduate schools of engineering

40 research units

5 main fields of teaching and training:
life sciences 
materials science
health science
human and social sciences
mathematics –communication sciences and technologies

Multidisciplinary University
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1,345 lecturer-researchers and researchers
40 research units (laboratories)
40 common platforms
Participation in 5 international doctoral schools : Japon – China –
Chile – Brazil + USA (in process)
Creation of 5 international associated laboratories

China (2), India (1), USA(1), Chili (1)

4 doctorate schools (PhD training) and near to 1,200 Ph.D students
Mathematics, Computer Science, Telecommunication
Material Sciences
Life, Agronomy, Health
Human, organization and social sciences

Rennes 1 selected in both Shanghai and Leiden university rankings

Research

5

Organization of studies
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Individual welcome services available to the incoming foreign students in the framework of
programmes

Information package
Welcome and help to settle in at the arrival
Integration on campus
Integration in the city
Accommodation in university residences or help to find a room
Steps to public administration offices: resident’s card … (in cooperation with the Center of International Mobility)

Opening day exhibition for all international students, social and cultural events

Dedicated orientation and information desk on each campus

Counselling and daily life on campus

Decentralised organisation of International Affairs department, 
Permanent desks in faculties and/or Campuses

French language courses
One semester part time complementary courses to improve the command of French language

Exchange programme students 

7

51 trainings and diploma giving an international 
qualification or a double diploma:
17 diploma with a European aim
18 diploma with an international finality
16 diploma delocated
Erasmus Mundus programs :

MaMaSelf : a one year master in material sciences, exploiting large 
scale facilities
Europubhealth : a master in two years, in public health

Mobility:
400 students in study abroad periods (70% in Europe, 30% out of Europe)
430 students in training periods 
2 700 are foreign students (near to 400 exchange programs,the others as 
individuals)
1,020 international missions 

International affairs
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Masters Degree in Materials Science

I hear, I forget
I see, I remember
I do, I understand

(Confucius)

Practical works 

Industrial R&D project

Communication
Recruitment simulation 

Industrial and academic
Internships

(France and abroad)

Student Personnal Professional Project

Practice-Based 
Active Learning

Technical & 
Human skills
English skills

Plants visits

Competent 
Responsible

Students

9

Masters Degree in Materials Science

Year 3

Year 4

Year 5

Master 1

Master 2

ESIR

Graduate
School

Of 
Engineering

Chemistry Physics Materials

Solid State
Chemistry

Organic
Chemistry

Green
Chemistry

Analytical
Chemistry

Materials
and

Management

Research
Ph-D

Industry

Undergraduate
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Master in Materials Science Exploiting Large Scale Facilities

MaMaSELF

Materials

Materials
And

Management

MaMaSELF is a two year European 
Master program in Materials Science, 
which aims to teach the application of 

“Large Scale Facilities” for the 
characterization and development of 

materials.

11

Shell Eco Marathon Europe

An example of Industrial R&D project

European Student competition 

290 Materials Sci. & Eng. Dpt. 25 nations

Objective :  to reach the highest distance with 1L of fuel 

Prototypes Urban Concept
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MaMaSELF Curriculum

Study Program

Language Learning

Summer school

13

The Mamaself Consortium includes 4 
primary European Universities in the 

field of Materials sciences, Engineering 
Physics, Chemistry :

MaMaSELF Consortium

University of Torino, ITALY

University of Rennes 1, FRANCE

Technische Universität of München 
(TUM), GERMANY

Ludwig Maximilian University 
in München (LMU), GERMANY
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Master thesis in different fields of Materials Science in close 
connection with large scale facilities (neutron & synchrotron), 
in Europe and outside Europe at partner Institutions

• Fellowships for Non-EU students: 44.000€/2 years  
• Fellowships for EU students 21.000€/2 years

PARTNER INSTITUTIONS:
JAPAN: Kyoto University

SWITZERLAND: ETH Zürich and Paul-Scherrer Institut

INDIA: IIT Madras

Mamaself : 
a Master in Material Science

in the framework of the Erasmus Mundus programme

MaMaSELF Curriculum

15

MaMaSELF Curriculum
• Students study at two different Universities
• They  receive 2 Master diplomas 

All lectures given in English:

• Physics and Chemistry of Materials
• Nanoscience
• Management and Project Coordination 
• Large-Scale Facilities 

The European ERASMUS-MUNDUS programme:

stands for the promotion of the European Union as a Centre of Excellence
in the field of higher education. It proposes scholarships for students

MaMaSELF: a 2 year MasterMaMaSELF: a 2 year Master’’s courses course
1st year: Lectures at one of the 4 Universities1st year: Lectures at one of the 4 Universities
2nd year: 1st semester: Lectures at another University2nd year: 1st semester: Lectures at another University

2nd semester: Master thesis 2nd semester: Master thesis 

France
Germany
Italy
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ESIR
Graduate School Of Engineering

ESIR

Graduate
School

Of 
Engineering

Year 3

Master 1

Master 2

Industry

Materials and Management

Internship

Internship

Internship

500 h : Materials Science

50 h : Academic and Industrial
Conferences

160 h : Management – Business -
Communication 

70 h : English Courses

70 h : Other foreign language Courses

Research
practical project

17

CONTACT :

Prof. W. PAULUS, Coordinator 

Campus Beaulieu Bât 10B, room 124
Tel. (+33) 2.23.23.57.41
werner.paulus@univ-rennes1.fr

Christiane CLOAREC
Tel. (+33)2.23.23.58.58
Christiane.cloarec@univ-rennes1.fr

mamaself@listes.univ-rennes1.fr 

CONTACT :

Prof. W. PAULUS, Coordinator 

Campus Beaulieu Bât 10B, room 124
Tel. (+33) 2.23.23.57.41
werner.paulus@univ-rennes1.fr

Christiane CLOAREC
Tel. (+33)2.23.23.58.58
Christiane.cloarec@univ-rennes1.fr

mamaself@listes.univ-rennes1.fr 

Students submit their application online:

http://application.mamaself.eu

(deadline around the end of January )

• Admission

• Application

Bachelor in Materials science,
Chemistry, Physics etc
Good English competencies

• Web:  www.mamaself.eu

MaMaSELF
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2006-11 – Foreign  partners

19

An overall approach : 
from Undergraduate to Doctor students

U1 U2 U3 M1 M2 Ph-D1 Ph-D2 Ph-D3 Post-Doc

Practical works

Industrial R&D projects

English courses

Internship

Student 
Personnal
Professional
Project

Lecture

Teaching Assistant

Research Lab.
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Thanks for your attention,

NAGOYA – TTI - Symposium on 
Practice-Based Active Learning in Graduate Education

28/02/2011 Emetteur 21

2006-11 : Japanese partners
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韓国生産技術研究院 (KITECH)
Korea Institute of Industrial Technology 
　Dr. Sung Wan Kim
　
　









contents

• Internship, effects & problem

• Brief Introduction of KITECH &

Subjects of Research

• Expection for Co-Work

Remains of internship program of 
two TTI students

Dr. Kim Sung-Wan

Chief Researcher

KITECH. Production Technology

kimsw@kitech.re.kr

Mar. 9. 2011
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Focus – Previous Results

380-500 

Temperatue(oC) Reaction Gas Catalyst

850

600~900 C2H2+H2

Fe

Carbon Nano-Tubes(CNT)

• Unique structure and 
properties

• Suggested Application
– Probe tips
– Cold cathode for FED
– Electrode for Fuel cell or secondary 

battery
– Nanoscale transistor
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CNTs formation  by Thermal  CVD

observation

600 C

450 C

wear &friction  test (450C) 

Oil testDry test

CNTs formation  on  ATONA &
Friction  Coeff

Role of Nitrogen

Problem : Treatment  temperature < 450
Boudard Reaction   
Anchoring  to surface  
post treatment 
cost 
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Application

• Oil less Bearing, Bushing

• Solid Lubrication 

• etc

DLC treated CNTs
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Variants of various processing with use
lectrolytic plasma thermalcycling treatment

Varying of the 
electric potential we 
can control heating 
and cooling rates of 
the workpiece
surface from 20 to 
500 /s. This 
allowed us to form 
different thickness 
of the quenched 
layers (0.1 to 10 
mm). 

Anodizing Area (50~150 V) PEO Area (350~450 V)

Heat treatmentLapping

Al2O3 Al

Boiling electrolyte

Vapor-gaseous 

Spark ignition

Continuous plasma 
envelope

Gas layer movement
with liquid compression

Plasma Electrolysis for Surface Engineering
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Application

• Tappet

(substitute  of WC alloy & Brazing)
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KSM 2172(JIS K 2242)

- GAS, , , OIL .

- K-TYPE Thermo-couple SUS 800

, 2~3 (250ml) 

. 

Surface Morphology

Result
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BUHMWOO
INSTITUTE OF
TECHNOLOGY RESEARCH

( 1 2 ; )

Cooling Characteristics in 
Quenching  Process

1. Vapor Blanket  Stage 

2.Boiling  Stage 

3.Convection.
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EBC Trekking 20110103-18

Application

• Room Temp Anodizing

• MAO application for Piston Head 
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New Paradigm

• N – Generation with Nuclear Family & IT

• Emerging of SCO-PATO power after  USSR & 
911 terror

• World Financial Crisis 

(Riemann Brother Co, GE etc, Hedge Fund)

• Global warming 

• World Population(gap btn rich & poor)

• Opportunity for Jobs

Global Warming
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In preparing for battle

I have always found that

plans are useless

but planning is indispensable

Dwight D Eisenhower

Futur

S: Independent
aggressive

W:  lack of brain  stimulation:
creative & concentraion

:  Get along  

O: New World  with IT/NT/BT
Young  are always smarter

T: little opportunity of jobs
heavy burden of tax with old people
& long education for children
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國立中興大学（NCHU）
National Chung Hsing University
　Prof. Chun-Liang Lin
　
　





ABSTRACT 
 

Facing the increasing international competition in higher education, 
reinforcement of internationalization has been identified as one of the most 
important goals of the near-term development plan in the National Chung 
Hsing University (NCHU) since 2006. Various international activities including 
dual-degree programs at all levels, student and faculty exchange programs, 
study abroad programs, scholar’s mutual visits, international workshop, 
symposiums and conferences take place all year round in the NCHU campus. 
Among which, the close collaboration between NCHU and Toyota 
Technological Institute (TTI), debuted in 2006, has been recognized as one of 
the most successful models. The collaboration covers a variety of aspects 
including student and faculty exchanges, Master's double-degree programs, 
online common course, and research collaboration. This talk intends to 
introduce NCHU’s objectives on the double-degree programs and briefly 
report the current status of the Master's double-degree and development of 
the online common courses with TTI. 





NCHU, founded in 1919 as the Advanced Academy of Agronomy and 
Forestry, is a promoter of biotechnology and engineering  
innovations in Taiwan over decades.

NCHU is a comprehensive university offering a wide variety of 
programs through 7 colleges: Arts, Agriculture and Natural 
Resources, Science, Engineering, Life Sciences, Veterinary Medicine, 
and Social Sciences and Management. 

NCHU is ranked as the Top-10 Universities by MOE, Taiwan and the 
only national institution of higher education and academic research 
in central Taiwan, with approximately 1200 faculty and staff members 
and 14,000 students.

Pioneer of Agricultural Science Pioneer of Agricultural Science ……..
Leader of BiotechnologyLeader of Biotechnology …..

Promoter of Engineering Technology

TTI/NCHU Dual-degree Program 
and Online Education

Chun-Liang Lin
Professor/Chairman

Department of Electrical Engineering 
National Chung Hsing University

Cutting-edge Engineering Education through Introducing Practice-Based Active Learning
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 Campus Experimental
Stations

Experimental
Forests

Taipei

• nchu

Kaohsiung

Taichung

Location
H

ec
ta

re
s

Taoyuan Int. Airport
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Objective of NCHU DD Programs

To develop a joint academic program
Allowing participating students of the 
two institutions to be granted a degree 
by each university
Establishing research-based collaboration 
tie with the joining laboratories

Dual-Degree Programs in NCHU

2010EcuadorUniv. levelUniversity of Pacific

2007France
Inst. Life Science, Inst. of 
Animal Science

AgroParisTech

2009
Dept. of Environmental 
Engineering
Dept. of Civil Engineering

Univ. of Delaware

2007

USA

Univ. levelCase Western Reserve  Univ.

2007Czech 
Dept. of Mechanical 
Engineering

Czech Technical Univ. in Prague   

2007Australia Institute of E-CommerceLa Trobe University   

2007
Dept. of Materials
Engineering, Dept. of
Electrical Engineering

2005

Japan

Univ. levelSaga University 

Year CountryNCHUCounterpart Univ.

2010EcuadorUniv. levelUniversity of Pacific

2007France
Inst. Life Science, Inst. of 
Animal Science

AgroParisTech

2009
Dept. of Environmental 
Engineering
Dept. of Civil Engineering

Univ. of Delaware

2007

USA

Univ. levelCase Western Reserve  Univ.

2007Czech 
Dept. of Mechanical 
Engineering

Czech Technical Univ. in Prague   

2007Australia Institute of E-CommerceLa Trobe University   

2007
Dept. of Materials
Engineering, Dept. of
Electrical Engineering

Toyota Technological Institute

2005

Japan

Univ. levelSaga University 

Year CountryNCHUCounterpart Univ.
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Selection and Courses

Decided upon through mutual 
discussion between the institutions of 
each university

Details of these items are set out in a 
separate addendum to the agreement

Degree Conferred

Students earn degree from both of 
the home and partner universities

Fulfill the graduation criterion from the 
home university and the partner 
university
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Conditions for Earning DD

Decided upon through mutual 
discussion between the institutions 

Details of the requirements are set out in 
a separate addendum to the agreement

Program Duration

Decided upon through mutual 
discussion between the institutions

Details of the program duration are set 
out in a separate addendum to the 
agreement
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Addendum

Qualification
The applicant must be a full time graduate 
student at the home university.

Regulation
The applicant should apply the DD program 
before the deadline set forth by the host 
university. 

Tuition and Fees

Participating students pay the home 
university’s tuition and fees according 
to the rates for their degree status; 
the tuition and fees are exempted 
from the partner university. 
Participating students may have to 
pay the fees for courses other than 
the Program.
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Addendum (cont.): TTI/NCHU

Degree conferred

The Master degree will be conferred by 
both of NCHU and TTI after the student 
fulfills the requirements of the two 
universities.

Addendum (cont.): TTI/NCHU

Credit transfer
The EE of NCHU may accept up to 12 
transferred credits towards the NCHU Master 
degree, excluding 6 credits for Master thesis.
The AST of TTI may accept up to 10 
transferred credits towards the TTI Master 
degree, excluding 6 credits for Master thesis.
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Online Common Course with TTI:
Energy Conversion

Current Status: TTI-NCHU DD 
Program

2009/April 2010/March
Ming-Yi Huang, Chien-Ting Li

2010/April 2011/April
Shi-Jia Pei

2011/April 2012/March
Chien-Pai Wu
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2010 Online Course - Summary

Energy Conversion (2010 spring)
Dates of class

TTI: April 8, 15, 22, and May 6
NCHU: May 13, 20, 27 and June 3

Number of registered students: 
TTI: 42
NCHU: 18

Instructors
TTI: 

Prof. I. Kamiya and Prof. M. Sasaki
NCHU:

Prof. Zingway PEI, Prof. Yeu-Long Jiang, 
Prof. Han-Wen Liu, and Prof. Shu-Tong Chang

Objective of Energy Conversion 

Contain all aspects of knowledge, including 
Semiconductor Quantum Structures
Energy Conversion using Quantum Structures
Electrostatic microactuator for driving with low 
power consumption
MEMS for reducing in-process products
Optoelectronic Device
Solar energy conversion by thin-film silicon solar 
cells
Reliability of thin-film transistors
Strain Effect in SiGe materials and devices 
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2010 Online Course - Summary

Energy Conversion (2011 spring)
Dates of class

TTI: April 7, 14, 21, and 28
NCHU: May 12, 19, 20 and June 2

Instructors
TTI: 

Prof. I. Kamiya and Prof. M. Sasaki
NCHU:

Prof. Shu-Tong Chang and Prof. Tsong-Sheng 
Lay

2010 Online Course - Syllabus

1. Basic Strain Properties of Semiconductor 
2. Band Structures of Strained SiGe
3. Transport Theory of Strained SiGe
4. Strain Engineering in SiGe Devices 

Strain Effect in SiGe Materials and 
Devices 

NCHU
Shu-Tong 
Chang

1. The instability mechanism of a-Si TFTs
2. The instability mechanism of LTPS TFTs

Reliability of thin-film transistors NCHU
Han-Wen Liu 

silicon thin-film materials structural, optical and electrical 
properties ,solar cells performance

Solar energy conversion by thin-
film silicon solar cells

NCHU
Yeu-Long 
Jiang

Organic Thin Film Transistors, Organic Photovolatic DevicesOptoelectronic DeviceNCHU
Zingway PEI 

Digital Micromirror Device: Filmless theater
Grating Light Valve): Film-less plate for offset printing
Spatial Light Modulator: Maskless lithography

MEMS for reducing in-process 
products, -case study-

TTI
Prof. M. Sasaki

Actuation methods for microactuators, Characteristics of electrostatic 
force, Technical challenges

Electrostatic microactuator for 
driving with low power 
consumption

TTI
Prof. M. Sasaki

Photon absorption, Luminescence, Photovoltaics and carrier generationEnergy Conversion using Quantum 
Structures

TTI
Prof. I. Kamiya

Basic electronic properties, Growth and synthesisSemiconductor Quantum StructuresTTI
Prof. I. Kamiya

contentstitleInstructor

1. Basic Strain Properties of Semiconductor 
2. Band Structures of Strained SiGe
3. Transport Theory of Strained SiGe
4. Strain Engineering in SiGe Devices 

Strain Effect in SiGe Materials and 
Devices 

NCHU
Shu-Tong 
Chang

1. The instability mechanism of a-Si TFTs
2. The instability mechanism of LTPS TFTs

Reliability of thin-film transistors NCHU
Han-Wen Liu 

silicon thin-film materials structural, optical and electrical 
properties ,solar cells performance

Solar energy conversion by thin-
film silicon solar cells

NCHU
Yeu-Long 
Jiang

Organic Thin Film Transistors, Organic Photovolatic DevicesOptoelectronic DeviceNCHU
Zingway PEI 

Digital Micromirror Device: Filmless theater
Grating Light Valve): Film-less plate for offset printing
Spatial Light Modulator: Maskless lithography

MEMS for reducing in-process 
products, -case study-

TTI
Prof. M. Sasaki

Actuation methods for microactuators, Characteristics of electrostatic 
force, Technical challenges

Electrostatic microactuator for 
driving with low power 
consumption

TTI
Prof. M. Sasaki

Photon absorption, Luminescence, Photovoltaics and carrier generationEnergy Conversion using Quantum 
Structures

TTI
Prof. I. Kamiya

Basic electronic properties, Growth and synthesisSemiconductor Quantum StructuresTTI
Prof. I. Kamiya

contentstitleInstructor
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Online Course - Equipment

1HE-105 5KVAAUTOMATIC VOLTAGE REGULATOR

1FIXED-STAR EM-200Power Auto Controller

1MIPRO ACT-707DEWireless Receiver

1Phonic iA231FDual Channel 31-BAND Digital Graphic Equalizer

1CREATORVGA CROSSPOINT MATRIXER SWITCHERS

1ACCU 772ETPResistance Touch Monitor

1Phonic MM2005Compact Mixer

4Panel SpeakerSpeaker

2SONY PVN-14N5EMonitor

2SONY SRP-S720Speaker

1SONY PVS-880SMATRIX SWITCHER

1SONY SRP-P502 CHANNEL Power Amplifier

31SONY SX-D100ADELEGATE'S UNIT 

1SONY SX-M1000Control Unit

2SONY EVI-D30 INTELLIGENT COMMUNICATION COLOR VIDEO CAMERA

1DELL OPTIPLEX 330Personal Computer

1CHIMEI DTL-742E51042" LCD DISPLAY

1Hitachi CP-X260Projector

1Aethra Vega X5High quality video conferencing set-top

1HE-105 5KVAAUTOMATIC VOLTAGE REGULATOR

1FIXED-STAR EM-200Power Auto Controller

1MIPRO ACT-707DEWireless Receiver

1Phonic iA231FDual Channel 31-BAND Digital Graphic Equalizer

1CREATORVGA CROSSPOINT MATRIXER SWITCHERS

1ACCU 772ETPResistance Touch Monitor

1Phonic MM2005Compact Mixer

4Panel SpeakerSpeaker

2SONY PVN-14N5EMonitor

2SONY SRP-S720Speaker

1SONY PVS-880SMATRIX SWITCHER

1SONY SRP-P502 CHANNEL Power Amplifier

31SONY SX-D100ADELEGATE'S UNIT 

1SONY SX-M1000Control Unit

2SONY EVI-D30 INTELLIGENT COMMUNICATION COLOR VIDEO CAMERA

1DELL OPTIPLEX 330Personal Computer

1CHIMEI DTL-742E51042" LCD DISPLAY

1Hitachi CP-X260Projector

1Aethra Vega X5High quality video conferencing set-top

2011 Online Course - Syllabus

1. Intermediate band solar cell 
2. High concentration photovoltaics system Solar energy conversion (2)

NCHU
Tsong-Sheng
Lay

1. Fundamental of solar cells 
2. Fabrication of solar cellsSolar energy conversion (1)

NCHU
Tsong-Sheng
Lay 

1. Transport Theory of Strained SiGe
2. Strain Engineering in SiGe Devices

Strain Effect in SiGe
Materials and Devices (2)

NCHU
Shu-Tong 
Chang

1. Basic Strain Properties of Semiconductor 
2. Band Structures of Strained SiGe

Strain Effect in SiGe
Materials and Devices (1)

NCHU
Shu-Tong 
Chang

Digital Micromirror Device: Filmless theater, Grating Light Valve: 
Film-less plate for offset printing, Spatial Light Modulator: Maskless
lithography

MEMS for reducing in-
process products, -case study-

TTI
Prof. M. Sasaki

Actuation methods for microactuators, Characteristics of electrostatic 
force, Technical challenges

Electrostatic actuator for 
driving with low power 
consumption

TTI
Prof. M. Sasaki

Photon absorption, Luminescence,
Photovoltaics, Carrier generation

Energy Conversion using 
Quantum Strucures

TTI
Prof. I. Kamiya

Basic electronic properties
Growth and synthesis

Semiconductor Quantum 
Structures

TTI
Prof. I. Kamiya

contentstitleInstructor

1. Intermediate band solar cell 
2. High concentration photovoltaics system Solar energy conversion (2)

NCHU
Tsong-Sheng
Lay

1. Fundamental of solar cells 
2. Fabrication of solar cellsSolar energy conversion (1)

NCHU
Tsong-Sheng
Lay 

1. Transport Theory of Strained SiGe
2. Strain Engineering in SiGe Devices

Strain Effect in SiGe
Materials and Devices (2)

NCHU
Shu-Tong 
Chang

1. Basic Strain Properties of Semiconductor 
2. Band Structures of Strained SiGe

Strain Effect in SiGe
Materials and Devices (1)

NCHU
Shu-Tong 
Chang

Digital Micromirror Device: Filmless theater, Grating Light Valve: 
Film-less plate for offset printing, Spatial Light Modulator: Maskless
lithography

MEMS for reducing in-
process products, -case study-

TTI
Prof. M. Sasaki

Actuation methods for microactuators, Characteristics of electrostatic 
force, Technical challenges

Electrostatic actuator for 
driving with low power 
consumption

TTI
Prof. M. Sasaki

Photon absorption, Luminescence,
Photovoltaics, Carrier generation

Energy Conversion using 
Quantum Strucures

TTI
Prof. I. Kamiya

Basic electronic properties
Growth and synthesis

Semiconductor Quantum 
Structures

TTI
Prof. I. Kamiya

contentstitleInstructor
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Online Course – Photo (II)

2009.11.30  Test & Setup 2010.11.12  Test & Setup

2010.04.08   Class 2010.04.08   Class

Online Course – Photo (I)

Control Console PA System

Classroom-Rear View Classroom-Front View
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You are more than welcome to
visit NCHU in central Taiwan…
http://www.nchu.edu.tw/

Thanks for your attention
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新日本製鐵株式会社
Nippon Steel Corporation 
　務川 進 氏
　Dr. Susumu Mukawa
　
　





 
 

 





P 2
© 2011 Nippon Steel Corporation. All Rights Reserved.

21

P 1

© 2011 Nippon Steel Corporation. All Rights Reserved.

( )

115



P 4
© 2011 Nippon Steel Corporation. All Rights Reserved.

P 3
© 2011 Nippon Steel Corporation. All Rights Reserved.

116



P 6
© 2011 Nippon Steel Corporation. All Rights Reserved.

P 5
© 2011 Nippon Steel Corporation. All Rights Reserved.

117



© 2011 Nippon Steel Corporation. All Rights Reserved.

P 7
© 2011 Nippon Steel Corporation. All Rights Reserved.

118



© 2011 Nippon Steel Corporation. All Rights Reserved.

© 2011 Nippon Steel Corporation. All Rights Reserved.

119



P 12
© 2011 Nippon Steel Corporation. All Rights Reserved.

 

 

P 11
© 2011 Nippon Steel Corporation. All Rights Reserved.

120



P 14
© 2011  Nippon Steel Corporation. All Rights Reserved.

P 13
© 2011 Nippon Steel Corporation. All Rights Reserved.

121



P 16
© 2011 Nippon Steel Corporation. All Rights Reserved.

P 15
© 2011 Nippon Steel Corporation. All Rights Reserved.

122



P 18
© 2011 Nippon Steel Corporation. All Rights Reserved.

P 17
© 2011 Nippon Steel Corporation. All Rights Reserved.

16

123



P 20
© 2011 Nippon Steel Corporation. All Rights Reserved.

P 19
© 2011 Nippon Steel Corporation. All Rights Reserved.

124



© 2011 Nippon Steel Corporation. All Rights Reserved.

ppb Fe

© 2011 Nippon Steel Corporation. All Rights Reserved.

125



P 24
© 2011 Nippon Steel Corporation. All Rights Reserved.

LD-ORP

Fe2+

CaO
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CaO + H2O Ca2+ + 2 OH- Mg2++2OH- Mg(OH)2

CaO CO2 CaCO3
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SEM-EDX

Ca
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SEM

m
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1%
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1m3

120Nm3/h
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第Ⅲ部

Session Ⅲ

特別講演Ⅱ
Special Invited Talk Ⅱ
　「大学院教育に期待するもの」
　Expectations on Graduate Education

トヨタ自動車株式会社 代表取締役副会長
Toyota Motor Corporation
　岡本一雄 氏
　Mr. Kazuo Okamoto
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多様化する科学技術をリードし、国際社会に通用する若手人材育成
Cultivating the Youth, Able to Lead Global Technology and Science

豊田工業大学 沿革
History of Toyota Technological Institute

1981年（昭和56年）　大学設置認可、開学
1984年（昭和59年）　大学院修士課程設置認可
1995年（平成  7年）　博士後期課程設置認
2002年（平成14年）　豊田工業大学・シカゴ校設置認可
2003年（平成15年）　JABEE（日本技術者教育認定機構）認定
2006年（平成18年）　「魅力ある大学院教育」イニシアティブ（文部科学省）採択
2010年（平成22年）　JABEE技術者教育プログラム認定継続審査

1981   Establishment of the Institute
1984   Establishment of  the Master Course
1995   Establishment of the Doctor Course
2002   Establishment of the Toyota Technological Institute at Chicago
2003   Accreditation of JABEE  （the Japan Accreditation Board for Engineering Education）
2006   “Initiatives for Attractive Education in Graduate School” Selected
               by  Ministry of Education, Culture, Sports, Science and Technology
2010   Examination for Continuous Accredication of JABEE

実学の積極的導入による先端的工学教育
Cutting-edge Engineering Education through Practice-based Active Learning

University of Pardubice
Czech Republic （2007）

Royal Institute of Technology
Sweden （2009）

University of Oslo
Norway （2009）

University of Aarhus
Denmark （2009）

Brno University of Technology
Czech Republic （2007）

Universite de Rennes 1
France （2006）

Beijing University of Chemical
Technology  China （2005）

Duke University
United States of America （2008）

Lehigh University
United States of America （2007）

University of Chicago
United States of America （2002）

Clemson University
United States of America （2008）

Hanoi University of Technology
Vietnam （2006）

Toyota Technological Institute

TTI at Chicago
United States of America （2004）

Hannam University
Korea （2008）

Pohang University of Science and Technology
Korea （2009）

University of Alabama
United States of America （2009）

University of Arizona
United States of America （2005）

National Chung Hsing University
Taiwan （2006）

University of Science
Vietnam （2006）

Thai-Nichi Institute of Technology
Thailand （2008）

Chulalongkorn University
Thailand （2006）

Chiang Mai University
Thailand （2009）



2-12-1 Hisakata, Tempaku-ku,Nagoya 468-8511 Japan
Tel:+81-52-802-1111  Fax:+81-52-809-1721
http://www.toyota-ti.ac.jp
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