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Message from the ISSM 2007 Executive Committee Chair 

                            

I would like to welcome all of you who have come from all over the world to the 16th Annual 2007 
International Symposium on Semiconductor Manufacturing with representation from approximately 
fourteen countries. It is really a great pleasure to have you all here. 
 
Those of us who have built careers in this industry know it as an exciting industry....one where a day 
rarely goes by when we can't say "I learned something new today.” Where else could you work 
where you could literally learn something new every day of your life? The manufacturing side of our 
industry is also a fascinating blend of technology, people, teams, and business.  
 
This year we are trying something unique. In addition to what I sincerely hope are great 
opportunities to learn something about semiconductor manufacturing, we have a rich lineup of CEO 
executives from our industry to provide context for all of us on what the challenges facing us are and 
how the CEOs of the world's leading companies plan to deal with those challenges. For the first time 
ever, we've also added a panel of the top analysts and financial experts who follow, analyze, report, 
advise, and invest in our industry so you can receive and understand their perspectives on what the 
driving forces are behind our industry and why some of the changes you read about are happening. It 
is our hope as an executive committee (and my personal hope), that you find this a rich environment 
in which to learn something you can apply at your company to keep our industry alive and vibrant.  
It could result in one of the principal driving forces that shape our world as a better place to live and 
work. 
 
 
Sincerely, 
 
Jim Doran, COO 
Spansion Inc. 
   

Jim Doran 

International Executive Committee 

COO 

Spansion, Inc. 



Message from ISSM Japan Committee 
       

 Michihiro Inoue 

 Chairman of ISSM Japan Executive Committee 

 Technical Advisor 

 Semiconductor Company 

 Matsushita Electric Industrial Co., Ltd. 

 

On behalf of the International Symposium on Semiconductor Manufacturing (ISSM) Japan Organizing 
Committee, Japan Executive Committee, and Japan Program Committee, it is a great pleasure and honor for 
us to have you at the sixteenth annual ISSM.   
 
The ISSM made its debut in 1992 in Tokyo under strong support by the leaders of semiconductor industries 
and academia and has been held annually in the U.S. and Japan alternatively. With the motto, "Making 
know-how to science," the symposium has been aiming to systematize and universalize the semiconductor 
manufacturing technologies which had required know-how and experiences on the job, and to contribute to 
the continuous further growth of semiconductor industries. The industry where “Moore’s Law” has played a 
core role is now shifting to “More than Moore”. We are now reaching a significant milestone where the 
industry will be driven by different factors. The device scaling and large wafer diameter used to be a vital to 
the development of the advanced semiconductor technology and contribute to the cost reduction, however 
they are not driving the industry growth any more as they did in the past. Our mission plays more important 
role. 
 
Recently many emerging manufacturing technologies such as new process and equipment control 
technologies, fault detection & classification (FDC) technology, design for manufacturability (DFM) 
technology, advanced metrology, and virtual metrology have been developed and implemented to achieve the 
improvement of productivities. Those epoch-making technologies do not just deal with the issues of 
manufacturing technologies but also require more collaborative solution with design and device development 
areas. Furthermore, it is strongly expected to be discussed from the various view points including environment, 
safety, and health, supply chain, and information processing. ISSM will continue to provide the opportunity to 
discuss those core issues to the global semiconductor industry and to contribute to further growth of the 
industry. 
 
Japan has decreased drastically its global market share of device manufacturing , however, still continues to be 
responsible for further global development of semiconductor manufacturing technologies with its high level of 
technology strength of entire semiconductor supply chain including device, equipment, materials, and 
components. ISSM Japan committees recognize the value of Japan in its responsibility and continue to 
contribute to globalize and universalize of semiconductor manufacturing technologies through ISSM.  
 
The 17th annual ISSM in 2008 will be held in Japan on October 29-31, 2008. The ISSM has been engaged in 
continuous challenging for advanced technologies from global view points and bringing the developed 
technologies to the real market. 
 
I sincerely hope that ISSM 2007 will provide an exciting and interactive discussion among the engineers and 
scientists from all over the world in the semiconductor manufacturing related areas.   



ISSM 2007 
Committee Membership 

 

The ISSM organization is governed by committees in both the US and Japan. Committees members include 
individuals representing several semiconductor manufacturing related companies. Each year, members dedicate 
significant time to ensuring that the ISSM conference is successful in bringing people together to learn the latest 
innovations and advancement in the industry. 

 

International Executive Committee  

Chairman: Jim Doran, Spansion 

Committee: Laurent Bosson, ST Microelectronics  
Shi-Chung Chang, National Taiwan University  
John Chenault, Novellus Systems, Inc.  
Alain C Diebold, IEEE EDS  
Bill Dunnigan, Cypress Semiconductor Company  
Paul Edmonds, National Semiconductor  
Tom R. Franz, Intel  
Victoria Hadfield, SEMI  
Dave Hodges, University of California at Berkeley  
Young-bum Koh, Samsung  
Peter Kuecher, Infineon  
Patrick Lamey, Applied Materials  
Chia Pin Lee, United Microelectronics Corp.  
John Lin, TSMC  
Mark Liu, Taiwan Semiconductor Manufacturing Corp.  
Ajit Manocha, Philips Semiconductor  
Rick McFarland, Freescale  
Jeff Mendiola, Micron Technology  
Stanley T. Myers, SEMI  
Yoshio Nishi, Stanford University  
Mihir Parikh Ph. D., Aquest Systems Corp.  
Mike Polcari, SEMATECH  
Dave Reed, Texas Instruments  
Steve Schwartz, Asyst  
Bruce Sohn, First Solar  
Thomas Sonderman, AMD  
Rick Wallace, KLA-Tencor  
Kim Wisneski, National Semiconductor  
 

International Program Committee  

Chairman: Thomas Sonderman, AMD 

Committee: Bill Arnold, ASML  
Frank Ballejo, Texas Instruments  
Bill Brennan, AMD/Spansion  
Christian Carlier, ST Microelectronics  
CH Chen, Taiwan Semiconductor Manufacturing Corp.  
Shi-Chung Chang, National Taiwan University  
Joerg Domaschke, Infineon  



ISSM 2007 
Committee Membership 

Gerald Elder, Intel 
Mieno Fumitake, SMIC  
Keith Hansen, Novellus  
G. Dan Hutcheson, VLSI Research, Inc.  
Grant Imper, Asyst Technologies, Inc.  
Tae-Sung Kim, Samsung  
Scott S Kramer, SEMATECH  
Chia Pin Lee, United Microelectronics Corp.  
Jeff McNeil, Cypress  
Marc Meuris, IMEC  
Linda Milor, Georgia Tech  
Kevin Monahan, Quantative Yield Strategies 
Philip Moynagh, Intel  
Lothar Pfitzner, Fraunhofer - IIS-B  
Risto Puhakka, VLSI Research  
John Schmitz, Philips  
Rajendra Singh, Clemson University  
Bruce Sohn, First Solar  
Costas Spanos, University of California at Berkeley  
Steve Swan, National Semiconductor  

 
Japan Organizing Committee  

Chairman: Satoru Ito, Renesas Technology Corp. 

Vice Chairman: Tadahiro Ohmi, Tohoku University  

Emeritus Chairman: Hajime Sasaki, NEC Corp. 

Committee: Keiji Horioka, Applied Materials Japan Inc. 
Teruo Otaka, Canon Inc. 
Haruyoshi Yagi, Fujitsu Ltd. 
Hideo Kawasaki, Matsushita Electric Industrial Co., Ltd. 
Michihiro Inoue, Matsushita Electric Industrial Co., Ltd. 
Masataka Hirose, National Institute of Advanced Industrial Science and Technology 
Hideto Goto, NEC Electronics Corp. 
Akikazu Tanimoto, Nikon Corp. 
Ken Takeya, NTT Electronics Corp. 
Hironori Kitabayashi, Oki Electric Industrial Co., Ltd. 
Yoshitake Ito, OMRON SEMICONDUCTORS Co., Ltd. 
Hidemi Takasu, Rohm Co., Ltd. 
Tadashi Nishimura, Renesas Technology Corp. 
Teruo Tabata, Sanyo Electric Co., Ltd. 
Yoshikazu Nishiura, Sharp Corp. 
Yoshiaki Hagiwara, Sony Corp. 
Haruo Iwatsu, Tokyo Electron Ltd. 
Shunichi Hiraki, Toshiba Corp. 

 
Japan Advisory Board  

Members: Tsuyoshi Kawanishi, TEK Consulting 
 
 



ISSM 2007 
Committee Membership 

Japan Advisory Committee  

Committee: Masahiro Kashiwagi, Keio University 
Yasuo Mizokami, KLA-Tencor Japan Ltd.
Yoichi Akasaka, Osaka University 
Shigeru Nakayama, SEMI 
Kimio Yanagida, Tokyo Electron Ltd. 
Yasusuke Sumitomo, Toshiba Corp. 

 
Japan Executive Committee  

Chairman: Michihiro Inoue, Matsushita Electric Industrial Co., Ltd. 

Vice Chairman: Takeshi Hattori  
Makoto Hirayama, Tokyo Electron Ltd.  

Committee: Horioka Keiji, Applied Materials Japan Inc. 
Hiroji Iwahori, Canon Corp. 
Kensuke Uriga, Dura Systems Ltd. 
Toshihiko Osada, Fujitsu Ltd. 
Hiroyuki Chuma,Institute of Innovation Research, Hitotsubashi University
Naoki Kitamura, Intel K.K.  
Shuuichi Inoue, NEC Electronics Corp. 
Kyoichi Suwa, Nikon Corp. 
Koji Kitamura, OMRON SEMICONDUCTORS Co., Ltd. 
Toshio Suganuma, SANYO Electric Co., Ltd.  
Kazuma Minami, Seiko Epson Corp. 
Den-nosuke Uchida, SEMI Japan 
Masayasu Tsunematsu, Semiconductor Equipment Association of Japan  
Kazuhiro Moritani, Sharp Corp. 
Jun Ueda, SIRIJ  
Takashi Yoda, Toshiba Corp. 
Yoriyuki Murakawa, Realize AT Ltd.  
Hajime Iijima, Renesas Technology Corp. 
Akira Kamisawa, Rohm Co., Ltd. 

 
Japan Program Committee  

Chairman: Nobuhiro Otsuka, Hitachi, Ltd. 

Executive Vice Chairman: Toshiyuki Uchino, Renesas Technology Corp. 

Vice Chairman: Hidetoshi Koike, Toshiba Corporation Semiconductor Company 
Kiyotaka Imai, KLA-Tencor Japan Ltd.  

Committee: Kazunori Kato, Advanced Interface Technology Corp.  
Shinsuke Mizuno, Applied Materials Japan, Inc. 
Eisuke Nishitani, Hitachi Kokusai Electric Inc. 
Kenji Watanabe, Hitachi High-Technologies Corp. 
Shuzo Ohshio, Fujitsu Ltd. 
Toshihiko Osada, Fujitsu Ltd. 
Shin-ichi Imai, Matsushita Electric Industrial Co., Ltd. 
Shinichi Domae, Matsushita Electric Industrial Co., Ltd. 
Takeshi Akimoto, NEC Electronics Corp. 
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Committee Membership 

Michio Honma, NEC Electronics Corp. 
Harufumi Kobayashi, Oki Electric Industry Co., Ltd. 
Fumitaka Homma, Oki Electric Industry Co., Ltd. 
Katsutoshi Ozawa, OMRON Corp. 
Yoshio Iwata, Renesas Technology Corp. 
Toshiharu Katayama, Renesas Technology Corp. 
Yoshiaki Oku, Rohm Co., Ltd. 
Masahide Maeda, Rohm Co., Ltd. 
Hiroshi Ishizeki, SANYO Semiconductor Co., Ltd. 
Tetsuya Miwa, SANYO Semiconductor Co., Ltd. 
Isamu Namose, Seiko Epson Corp. 
Keisuke Tanimoto, Sharp Corp. 
Tetsuya Ohnishi, Sharp Corp.  
Atsushi Someya, Sony Corp. 
Toru Nagaishi, Sony Semiconductor Kyushu Corp. 
Fumihiko Inoue, Spansion Japan Ltd. 
Kenji Miyake, Texas Instruments Japan Ltd. Hiji Plant 
Kazuyuki Saito, The University of Aizu 
Takanobu Kaitsuka, Tokyo Electron, Ltd. 
Ayako Shimazaki, Toshiba Corp. Semiconductor Company 
Hiromi Yajima, Toshiba Corp. Semiconductor Company 
Masanobu Hatanaka, ULVAC, Inc. 

  
 



Conference Sponsors 
We would like to thank the following sponsors for the generous  
resources they committed to making the ISSM 2007 a success. 

 

 

The Institute of Electrical and Electronics Engineers, Inc. 
(IEEE) 
IEEE Members are eligible for a special reduced conference regis-
tration fee. If you are not a member, and would like to join you may 
do so on the Internet at www.ieee.org/join.html or by calling (800) 
678-IEEE in the U.S. 

 
IEEE Electron Devices Society (EDS) 
EDS is involved in the advancement of electronics and electrical 
engineering through research, development, design, manufacture, 
materials, technology and applications of electronic devices. EDS 
has been concerned with technical, educational, scientific publica-
tion, and meeting activities which provide benefits to members 
while contributing towards the progress of this field. 

 IEEE Components, Packaging, and Manufacturing Technology 
Society (CPMT) 
The CPMT Society encompasses the materials science, chemical 
processes, reliability technology, mathematical modeling, education 
and training utilized in the design and production of discretes, hy-
brids, and electronic packaging. Also included are fiber optics, con-
nector technology, and semiconductor processing. Manufacturing 
technology includes systems, concepts, management, and quality as 
they relate to electronic component manufacturing. 

 
 

 

Japan Society of Applied Physics (JSAP)  
JSAP was established as an official academic society in 1946, and 
since then, it has been a leading academic society in Japan. The soci-
ety's interests cover a broad variety of scientific and technological 
fields, and JSAP continues to explore state-of-the-art and interdisci-
plinary topics. 

 

Semiconductor Equipment & Materials International (SEMI) 
With offices in every significant technology manufacturing region in 
the world, SEMI is the only truly global industry association provid-
ing members with superior customer service at the local level. 

  



Conference Activity Sponsors 
 
 

 

Media Partners 
 
 
 
 

Underwriters 

 

Attendee Breakfast  
(Wednesday, October 17th) 

 

Attendee Dinner Reception  
Entertainment- Contributor 

 
Attendee Break  

(Monday, October 15th) 

 
 
 Conference Name Badges 

 

Executive Committee Dinner 

Advanced Micro Devices 
Asyst Technologies Incorporated 

Intel 
KLA-Tencor 

Samsung 

SEMI 
Spansion 

Texas Instruments 
WeSRCH.com  



ISSM 2007: Program-at-a-Glance 
Marriott Hotel ~Santa Clara, CA U.S.A.  

October 15-17, 2007 
 

Monday, October 15, 2007 
7:00-9:00AM Registration Desk Open for Check-in 

California Ballroom Registration Desk 
7:00-7:45 AM Speaker Breakfast (for speakers and co-chairs scheduled on Monday) 

 Hall of Cities- Seattle 
 
 
8:00 AM 
 
 
8:10 AM 
 
 
9:05 AM 

General Assembly Begins- California Ballroom, Salon 6 
 
Welcome 
Tom Sonderman, International Program Committee Chairman 
 
Twelve Types of Innovation That Will Save Your Company 
Keynote Speaker: Rich Karlgaard, Publisher of Forbes 
 
Rising Role of Indirect Materials for Semiconductor Manufacturing 
Keynote Speaker: Susuma Kohyama, President and CEO, Covalent Materials Corp.  
 

10:00AM Break 
Sponsored by WeSRCH.com 

 
Track 1 

California Ballroom, Salon 6 
Track 2 

California Ballroom, Salon 4 
 
10:15 AM -  
11: 55 AM 

 
MS: Manufacturing Strategy and Operations 
Management Session  
 

 
10:15 AM –  
11:55 AM 
 

 
PC: Process and Equipment Control Session 
Starts 

12:00 PM Attendee Lunch 
Hall of Cities  

 
 
1:00 PM 

General Assembly- California Ballroom, Salon 6 
 
Less is More 
Keynote Speaker: Paul Westbrook, Senior Technologist, Texas Instruments 

 
2:00 PM-  
2:48 PM 
 

 
Track 1: 3-minute Poster Session Presentations 
(MS, PT, DM) 

 
2:00 PM-  
2:48 PM 
 

 
Track 2: 3-minute Poster Session Presentations 
(PC)  
 
 

 
2:55 PM-  
3:35 PM 
 

 
SC: Supply Chain Integration Session  
 

 
2:55 PM-  
3:35 PM 

 
PC: Process and Equipment Control Session 
Continues 

3:35 PM Break  

 
3:45 PM-  
5:45 PM 

 
PE: Advanced Process and Metrology 
Equipment Session 
 
 

 
3:45 PM-  
5:25 PM 

 
Process and Equipment Control Session 
Completes  

 
6:15 PM – 
8:00 PM 

Attendee Dinner Reception 
To be held at the Pool and Courtyard Area 

 
Executive Committee Comments 

begin promptly at 6:15 PM 
 

Drawing and Announcement of Winner for Wild Photons Gift Certificate 
 

Entertainment sponsored in part by Spansion 



ISSM 2007: Program-at-a-Glance 
Marriott Hotel ~Santa Clara, CA U.S.A.  

October 15-17, 2007 
 

 
Tuesday, October 16, 2007 

7:00-9:00AM Registration Desk Open for Check-in 
California Ballroom Registration Desk 

7:00-7:45 AM Speaker Breakfast (for speakers and co-chairs scheduled on Tuesday) 
 Hall of Cities- Seattle 

 
 
8:00 AM 
 
 
 
 
8:15 AM 
 
 
9:10 AM 

General Assembly Begins- California Ballroom, Salon 6 
 
Welcome 
Tom Sonderman, International Program Committee Chairman 
 
Award Presentation: IEEE Transactions on Semiconductor Manufacturing Best Paper for 2006 
 
Optimizing Memory Operations at the Leading Edge 
Keynote Speaker: Mark Durcan, COO, Micron  
 
Challenges and Opportunities Facing the Semiconductor Industry 
Keynote Speaker: Jackson Hu, CEO, UMC  

10:05 PM Break  

 
Track 1 

California Ballroom, Salon 6 
Track 2 

California Ballroom, Salon 4 
 
10:20 AM- 
11:20 AM 
 

 
FD: Factory Design and Automated Material 
Handling Session 

 
10:20 AM- 
12:00 PM 

 
MC: Manufacturing Control and Execution 
Session  
 
 

 
11:25 AM- 
12:00 PM 
 

 
PT: Advanced Packaging and Test Session  

  

12:05 PM Attendee Lunch 
Hall of Cities  

 
 
12:50 PM 

General Assembly- California Ballroom, Salon 6 
 
Technology and the Equipment Industry 
Keynote Speaker: Nick Bright, Executive Vice President Products, LAM Research 

 
2:00 PM- 
3:08 PM 
 
 

 
Track 1: 3-minute Poster Session Presentations 
(ES, MC, PO) 

 
2:00 PM- 
3:12 PM 

 
Track 2: 3-minute Poster Session 
Presentations  
(PE, YE, FD) 

3:15 PM Break  

 
3:30 PM- 
4:50 PM 

 
DM: Design for Manufacturing Session 

 
3:30 PM- 
4:50 PM 
 

 
ES: The Green Factory- The Role ESH 
Session  

5:15PM –
7:30PM 

Interactive Poster Session Reception  
Grand Ballroom 

 



ISSM 2007: Program-at-a-Glance 
Marriott Hotel ~Santa Clara, CA U.S.A.  

October 15-17, 2007 
 

 
Wednesday, October 17, 2007 

 
7:00-9:00AM Registration Desk Open for Check-in 

California Ballroom Registration Desk 
7:00-7:45 AM Speaker Breakfast (for speakers and co-chairs scheduled on Wednesday) 

 Hall of Cities- Seattle 
7:00–8:00 AM Attendee Breakfast 

Hall of Cities- Newport Beach, Santa Barbara, Portland 
 

Sponsored by SEMI 
 
 
8:00 AM 
 
 
8:10 AM 
 
 
9:05 AM 

General Assembly Begins- California Ballroom, Salon 6 
 
Welcome 
Tom Sonderman, International Program Committee Chairman 
 
Optimizing Fab Performance 
Keynote Speaker: Michael Splinter, CEO, Applied Materials 
 
“One Touch" Supply Chain 
Keynote Speaker: Susan Graham Johnston, Vice President, Volume System Operations, Sun Microsystems 

10:00AM Break 
 

Track 1 
California Ballroom, Salon 6 

Track 2 
California Ballroom, Salon 4 

 
10:15 AM-
11:55 AM 

 
YE: Yield Enhancement  & Contamination Control 
Session Starts 

 
10:15 AM-
11:55 AM 

 
PO: Process and Material Optimization 
Session Starts 
 
 

12:00 PM Lunch (not provided) 

1:00 PM General Assembly Begins- California Ballroom, Salon 6 
 
"Going Private… Or Remaining Public?" 
Financial Panel Discussion 
 
Moderators: 
• Mihir Parikh, President & CEO, Aquest Systems 
• Frank Quattrone, Chairman of the Board, Tech Museum of Innovation 
Panelists: 
• Michael Grimes -- Morgan Stanley, Head of Global Technology Investment Banking  
• Chip Schorr - Blackstone, Senior Managing Director, Private Equity Group  
• Rex Sherry - Bear Stearns, Senior Managing Director, Head of West Coast Technology Investment Banking 
• Dipanjan "DJ" Deb - Francisco Partners, Managing Partner 
 

 
2:00 PM- 
2:40 PM 

 
YE: Yield Enhancement  & Contamination Control 
Session Completes 
 

 
2:00 PM- 
3:00 PM 

 
PO: Process and Material Optimization 
Session Completes 
 

3:05 PM Final Note - Conference Ends 
 
 



2007 Invited Speakers 
Thank you to our invited speakers. 

(listed in alphabetical order)    
 
 
 
 
 
 
 
 
 
 
 
Presentation time: 
Tuesday,  
October 16th 
12:50pm 
California Ballroom- 
Salon 6  

Nick Bright  
Executive Vice President Products, Lam Research Corporation 
"History & Future of the Semiconductor and Equipment Industries” 
As the industry faces increased pressures and a more competitive operating environment staying 
on the edge of innovation is more important than ever before. Attend this presentation to learn 
more about how we can leverage the equipment industry to maximize operational efficiencies at 
the leading edge. 
Historically, Moore’s Law has been used as the guiding light for cost and performance in the 
semiconductor industry. Will this be the case going forward? If not, how will it affect the equip-
ment companies? 
Related ISSM Topics: Manufacturing Strategy and Operations Management, Process & Material 
Optimization 

Biography 
Nick Bright is executive vice president of products at Lam Research Corporation, focusing on new business opportunities 
and markets. Nick joined the company in 1998 and successfully led Lam’s 2300 ® businesses from research and develop-
ment to market positioning and penetration. He has held various management positions within the company, including ex-
ecutive vice president of global products and regional operations, vice president of technology and engineering, and senior 
vice president and general manager of products. 
Prior to joining Lam, Bright spent 16 years at Applied Materials, Inc., where he held a variety of management positions in 
engineering and technology groups within etch, ion implant, and automation. Before joining Applied Materials, Bright held 
management positions at General Electric Co. in the United Kingdom and ABB in Sweden. 
Bright holds bachelor of science and master’s degrees in electrical and electronics engineering from Brunel University in 
England. 
Lam is a major supplier of wafer fabrication equipment and services. The leader in dry etch for the past several years, Lam 
has expanded its activities into adjacent market segments like single wafer wet clean, bevel clean, strip, and patterning en-
hancement to extend the capability of advanced lithography. 

Presentation time: 
Tuesday,  
October 16th 
8:15am 
California Ballroom- 
Salon 6  

Mark Durcan  
Chief Operating Officer, Micron Technology, Inc. 
"Optimizing Memory Operations at the Leading Edge" 
The memory industry continues scaling with Moore's law and in some instances exceeds the historical 
trend. Capital investment to support manufacturing scale at the leading edge also continues to grow. 
As a result, carefully optimizing manufacturing capacity while synchronizing with the most effective 
process technology solutions is critical. World class efficiency requires methodical coordination of 
process and product roadmaps from conception to end-of-life, while also considering manufacturing 
capacity and transitions. 
Related ISSM Topics: Manufacturing Strategy and Operations Management, Manufacturing Control and 
Execution, Process & Material Optimization, Design for Manufacturing, Advanced Processing Technology 

Biography 
Mark Durcan is Chief Operating Officer for Micron Technology, a leading provider of advanced semiconductor and CMOS 
image sensor solutions. He joined Micron in 1984 as a diffusion engineer and has held a variety positions including process 
integration engineer, process integration manager, process development manager, Chief Technical Officer, and Vice Presi-
dent of Research and Development. 
Durcan is responsible for Micron's worldwide manufacturing, and currently serves on the boards of the IM Flash, LLC; 
Tech Semiconductor, MP Mask, LLC; and the EUV LLC. 
Durcan holds a bachelor of science degree and a master's degree in chemical engineering from Rice University. 



Presentation time: 
Tuesday,  
October 16th 
9:10am 
California Ball-
room- Salon 6  

Dr. Jackson Hu  
Chairman and Chief Executive Officer,  
United Microelectronics Corporation 
“Challenges and Opportunities Facing the Semiconductor Industry” 
Several factors are affecting the semiconductor industry today and the dynamics of IDM, fabless de-
sign companies and foundries will be discussed. 
IDMs are increasingly adopting a “fab-lite” or even fabless approach due to the tremendous invest-
ment associated with developing and manufacturing today’s most advanced ICs. This trend certainly 
offers many opportunities for the foundry sector. However, putting a fab-lite strategy into practice is 
no simple matter. At the same time, leading fabless design companies face the pressures caused by 
limited design resources and the need to enhance competitiveness by establishing multiple sources for 
product manufacturing. 
As process technologies shrink, the introduction of new materials and equipment continues unabated. 
This has led to uncertainties in process technology development that could slow the cycles observed 
by Moore’s Law. As a result, these challenges have made design for manufacturability (DFM) even 
more critical. Although the smaller geometries allow the possibility of an entire system to be imple-
mented on a single chip, the design community may have underutilized the shrinking process geome-
try in the rush to embrace the next node associated with Moore’s law. These factors will require the 
design, EDA and manufacturing communities to re-examine their approach going forward. 
Related ISSM Topics: Manufacturing Starategy and Operations Management, Design for Manufac-
turing, Advanced Processing Technology 

Biography 
Dr. Jackson Hu is the Chairman and CEO of UMC, a worldwide leading semiconductor foundry. Dr. Hu possesses extensive experience 
in the IC design industry in the fields of microprocessors, graphics, and wireless communications. In his capacity as Chairman and CEO, 
he has leveraged his design expertise to assist UMC to develop comprehensive solutions enabling the production of leading-edge SOCs 
in a cost-effective foundry environment. 
Before joining UMC, Dr. Hu served as President and CEO of SiRF Technology, a fabless communications IC and IP company focused 
on GPS-based location technology. Dr. Hu also helped found two start-up companies IC Ensemble and Verticom. Prior to SiRF, Dr. Hu 
worked at S3, a leading fabless PC graphic chipset and software provider, helping to grow the company into a market leader. 
Dr. Hu earned his bachelor’s degree in electrical engineering from National Taiwan University and his master’s and doctorate degrees in 
computer science from the University of Illinois, Urbana. He also received an MBA from Santa Clara University. 

Presentation time:  
Wednesday,  
October 17th 
9:05am 
California Ball-
room- Salon 6  

Susan Graham Johnston  
Vice President, Volume System Operations, Sun Microsystems, Inc. 
"One Touch" Supply Chain 
When discussing a company's prospects for growth or cost savings, supply chain efficiency is rarely 
first on the list. However, streamlining and increasing the efficiency of the supply chain, can improve 
customer response times, and better your business. 
Like most global manufacturers, Sun needed to find a way to increase the efficiency and predictability 
of their supply chain in order to cut costs and satisfy customer demand for fast delivery of low-priced, 
high-quality products. This keynote presentation will examine Sun's "one touch" supply chain model, 
including considerations necessary to execute the model successfully. 
Related ISSM Topics: Supply Chain Integration, Manufacturing Strategy and Operations Manage-
ment, Process & Material Optimization 

Biography 
Sue Graham Johnston is Vice President, Volume System Operations at Sun Microsystems, Inc. The Volume Systems Operations team determines 
the sourcing and manufacturing strategies and manages operational performance for Sun's AMD, Intel and SPARC products. The Volume Systems 
portfolio encompasses entry to midrange servers, blades, and workstations. Her responsibilities also include Software Operations, Configurator 
Engineering, and Value Engineering. Johnston returned to Sun from E2open, Inc., a supply chain software company, where she held the position of 
Vice President of Account Operations, managing multinational deployments of B2B software integration. She began her Sun career in 1997 and has 
held various leadership positions in supplier management, value engineering, and quality. Prior to joining Sun, Johnston spent several years as a 
management consultant for Bain & Company. She holds an MBA, MS Eng in Manufacturing Systems, and BS in Mechanical Engineering and 
Product Design from Stanford University. 



 

Rich Karlgaard  
Publisher of Forbes 
"Twelve Types of Innovation That Will Save Your Company" 
Managers today must face a harsh truth: no company is immune from the pressures of commoditiza-
tion and global price competition. Low-cost will always win if a product or service is not differentiated 
in its market. The challenge for companies located in high-cost countries is to create competitive ad-
vantage through innovation. Where and how, precisely, should companies innovate? 
Related ISSM Topics: Manufacturing Strategy and Operations Management, Process &  
Material Optimization 
Presentation time: Monday, October 15th, 8:10am California Ballroom- Salon 6  

Biography 
Rich Karlgaard is the publisher of Forbes - the world's most popular business and financial magazine, read by 4.5 million 
people per issue. He also is the author of the book, Life 2.0 How People Across America Are Transforming Their Lives by 
Finding the Where of Their Happiness, which was an Amazon and Wall Street Journal business best-seller. 
In every issue of Forbes, Karlgaard writes a column called "Digital Rules". It appears in the front pages of Forbes, directly 
after columns by Steve Forbes. In his "Digital Rules" column, Karlgaard writes about technology, entrepreneurship, regional 
and economical development, and the future of business and work. He frequently lectures on these subjects and is a regular 
guest on the Fox News Channel's Forbes on Fox. In 2005, Karlgaard began writing a daily blog, which appears on the home-
page of Forbes.com. 
Karlgaard joined Forbes in 1992 to start Forbes ASAP, a technology magazine, along with Forbes CEO and editor-in-chief 
Steve Forbes, and the futurist and writer George Gilder. At Forbes ASAP Karlgaard commissioned original works by Tom 
Wolfe, John Updike and other notable American writers. 
Karlgaard is an accomplished entrepreneur. He has co-founded two companies (Garage Technology Ventures, in 1997; and 
Upside Magazine in 1988) and one civic organization (the 5,500-member Churchill Club in 1985). For the latter, Karlgaard 
was a co-winner of the Ernst & Young Northern California "Entrepreneur of the Year" award. 
Karlgaard was raised in Bismarck, North Dakota and graduated from Stanford University with a B.A. in Political Science. Cur-
rently, he lives with his wife and two children in Northern California. When he is not working or spending time with his family, 
Karlgaard likes to fly his single-engine airplane around the country and meet the people who make America unique and great. 

 
 
Presentation time: 
Monday,  
October 15th 
9:05am 
California Ballroom- 
Salon 6  

Dr. Susumu Kohyama  
President and CEO, Covalent Materials Corporation 
"Rising Role of Indirect Materials for  
Semiconductor Manufacturing"  
Smaller device geometry and larger wafer size have almost always resulted in effective cost reduction. 
However, further device miniaturization together with 300mm wafer process started to create various 
"Manufacturability" issues. In order to solve or ease such problems, role of indirect materials is in-
creasing so rapidly, therefore collaborations among device manufacturers, semiconductor equipment 
manufacturers, and also materials and components suppliers become so critical and essential. 
Among various indirect materials, inorganic materials or Ceramics in wider definition are demonstrat-
ing rapid and steady progress recently. In addition to traditional ceramics and their combinations, ce-
ramics compound with rare-earth element also started to play a unique role, especially in extreme en-
vironment such with active plasma. Fundamental material characteristics, mechanical accuracy both 
body and surface, and all related physical and chemical interactions should be studied and optimized 
under much wider collaborations in the industry. 
Related ISSM Topics: Manufacturing Strategy and Operations Management, Supply Chain Integra-
tion, Design for Manufacturing 

Biography 
Dr. Susumu Kohyama is president and CEO of Covalent Materials Corporation, formerly Toshiba Ceramics Co. Ltd. Covalent 
Materials is a leading edge parts and materials manufacturer serving primarily the semiconductor and LCD industries. 
Dr. Kohyama joined Toshiba Research and Development in 1969 and has spent most of his career in the area of semiconduc-
tors. He has held various management positions, including executive vice president Semiconductor Group, chief technology 
officer Electronic Devices Group and chief strategy officer Toshiba Corporation. In June 2004, Dr. Kohyama left Toshiba Cor-
poration to take on his current role as president and CEO of Toshiba Cermaics Co. Ltd. which recently went through a manage-
ment buy-out and was renamed Covelent Materials corporation. Dr. Kohyama has B.S., M.S. and Doctorate degrees from the 
University of Tokyo. He is currently the Chairman of VLSI Symposia Executive Committee, representing Japan and Asia. 



 

Michael Splinter  
Chief Executive Officer, Applied Materials 
"Optimizing Fab Performance" 
An analysis and vision for the next generation of wafer fabs, highly efficient, lower energy and environ-
mentally sound. 
Related ISSM Topics: Manufacturing Strategy and Operations Management, Manufacturing Control and 
Execution, The Green Factory 
Presentation time: Wednesday, October 17th, 8:10am California Ballroom-Salon 6 

Biography 
Mike Splinter is president and chief executive officer, as well as member of the Board of Directors of Applied Materials, the 
global leader in nanomanufacturing technology solutions for the electronics industry. He has focused the Company on expanding 
its leadership with a strong growth strategy by increasing market share and offering a breadth of products and service solutions. 
Splinter, a 30-year veteran of the semiconductor industry, has led some of the largest semiconductor manufacturing operations in 
the world, during which time he has been at the forefront of many of the industry's most significant technology innovations and 
transitions. 
Prior to joining Applied Materials, Splinter was an executive at Intel Corporation for nearly 20 years. Most recently, he was ex-
ecutive vice president and director of Sales and Marketing worldwide. He was responsible for the critical development of manu-
facturing technologies for major industry transitions, including the move to 300mm wafers and the shift to 130nm devices. An 
engineer and technologist, Splinter began his career at Rockwell International in the firm's Electronics Research Center. During 
his tenure, he became manager of Rockwell International's Semiconductor Fabrication Operations and was awarded two patents. 
As a key member of the Technology CEO Council, an elite group of nine top high-tech CEOs, Splinter is helping drive new U.S. 
federal public policy. He serves on the board of Semiconductor Equipment and Materials International (SEMI), a global associa-
tion representing the collective interests of the equipment and materials industry. He also is Chair of the board of directors for the 
Silicon Valley Leadership Group, an organization of CEOs focused on housing, transportation, environment and other quality of 
life issues affecting their employees. 
Internationally, Splinter is a member of the Governors' Council of the World Economic Forum, which consists of the most influ-
ential and forward-thinking business, government, media and intellectual leaders. For more than 30 years, the council has been at 
the heart of the global business community, working to sustain economic and social prosperity worldwide. Author of numerous 
papers and articles, Splinter earned both bachelor of science and master of science degrees in electrical engineering from the  
University of Wisconsin, Madison. 

Presentation time:  
Monday, October 15th 
1:00pm 
California Ballroom- 
Salon 6  

Paul Westbrook  
Senior Technologist, Texas Instruments – International Facilities 
"Less is More" 
We have been conditioned to think that more is always the answer – in power, speed, time, and 
of course money. It’s been said before, but it’s often true - “Less is More.” From an energy per-
spective it’s almost always cheaper to save energy than it is to produce more – and that doesn’t 
even count the often ignored cascading effects from additional production. Optimizing systems 
and running at the highest efficiency wrings the most from every dollar spent on resources – from 
raw materials to energy and water. It’s not as sexy as solar panels on the roof or wind turbines on 
the lawn, but it works. It not only works well, but it continues to pay dividends year after year. 
Waste is the largest growth industry in the US – and probably the world. The companies that 
recognize this and best optimize their operations will gain an advantage over their competition. 
Get two uses out of a drop of water where your competition only gets one. That business advan-
tage will continue to grow as resources become scarce and the prices increase accordingly. And 
sustainability doesn’t have to cost more. If optimization is a design goal from the start of a new 
project then it often can reduce initial cost too. 
Related ISSM Topics: Process & Material Optimization, The Green Factory 

Biography 
Paul Westbrook is the Sustainable Development Manager for Texas Instruments. He has worked for TI since graduating 
from LSU with a BSME in 1982. Westbrook’s roles at TI have ranged from facilities design engineer to facilities manager. 
In 2002, he moved to TI’s International Facilities organization and began working on sustainable development ideas and 
plans. He headed the sustainable effort for TI’s new 300mm semiconductor manufacturing plant in Richardson, TX. He is a 
LEED Accredited Professional and a Senior Member of the Technical Staff at TI. Westbrook designed his own passive/
active solar home which won the 1996 NAHB Energy Value Housing Award for Innovative Design. 



Financial Panel Discussion 
"Going Private… Or Remaining Public?" 
 
Wednesday 
October 17, 2007 
1:00pm 
California Ballroom- Salon 6 
 
ISSM 2007 presents an executive-level panel discussion focused on the increasing need for the semiconductor industry to 
look outward for new perspectives both in manufacturing and in the financial world. The panelists, which include managing 
directors of global technology investment banking from Morgan Stanley, Blackstone, Bear Stearns, and Francisco Partners, 
have each been chosen due to their unique experience on this topic.  
This panel will discuss the benefits, risks and management challenges in taking a high tech company 'private' or in keeping it 
'public' - especially in a technology intensive, cyclical industry like semiconductor and semiconductor equipment.  

Moderators 
 Mihir Parikh is the founder, President & CEO of Aquest Systems Corporation, a privately 

held semiconductor automation company with strategic technology partnerships and operations in 
the U.S., Japan, Taiwan and India. In 1984, Dr. Parikh also founded Asyst Technologies, Inc. and 
served as CEO for 18 years, until 2002. Under his leadership, Asyst became a $500M global pub-
lic company with its products becoming a standard for all IC manufacturing. From 1974 to 1984, 
Dr. Parikh held various engineering management positions with IBM and Hewlett-Packard. Dr. 
Parikh graduated from the University of California at Berkeley with a B.S. degree in engineering 
physics in 1969 and with a Ph.D. in engineering science in 1974. Dr. Parikh is the recipient of the 
Silicon Valley Engineering Hall of Fame Award and the SEMI Award for his contributions to the 
IC industry. 

 Frank Quattrone has dedicated his 23-year business career to advising technology compa-
nies on financings, mergers & acquisitions. Mr. Quattrone worked for 17 years with Morgan 
Stanley, where he was an early member of the firm's Technology Group, helping to build it from 
a virtual start-up in 1982 to the firm's largest industry group in 1995. He headed Morgan Stanley's 
West Coast Technology Group from 1986-1990, and its Global Technology Group from 1991-
1996. In 1996 Mr. Quattrone co-founded DMG Technology Group, a technology-focused invest-
ment banking business for Deutsche Bank. As CEO, Mr. Quattrone led DMG Technology Group 
from a startup to a $200M business in two years. Mr. Quattrone has advised on the IPOs of Ama-
zon.com, Ascend Communications, Cisco, Intuit, Linear Technology, Netscape, ST Microelec-
tronics, Synopsys and Xilinx. He has also advised on other financing and M&A assignments for 
Adobe, Agilent, AOL, Apple, Applied Materials, Cypress Semiconductor, Hewlett-Packard, IBM, 
Intel, KLA-Tencor, National Semiconductor, Oracle, VeriSign and Veritas. 
Mr. Quattrone serves as Chairman of the Board of The Tech Museum of Innovation (an interac-
tive science/technology educational center) and as a Trustee of Castilleja School. He also serves 
on the Advisory Boards of The Northern California Innocence Project (a free legal clinic at Santa 
Clara Law School that works to exonerate wrongfully convicted prisoners by proving their inno-
cence) and the John Burton Foundation for Children Without Homes. 
Mr. Quattrone graduated summa cum laude from The Wharton School of the University of Penn-
sylvania with a Bachelor of Science in Economics degree in 1977, and was an Arjay Miller 
Scholar at Stanford University Graduate School of Business, where he received his Masters in 
Business Administration degree in 1981. 



 Dipanjan "DJ" Deb is a Managing Partner of Francisco Partners. Prior to founding Fran-
cisco Partners in 1999, Mr. Deb was a principal with Texas Pacific Group. Earlier in his career, 
Mr. Deb was director of semiconductor banking at Robertson Stephens & Company and a man-
agement consultant at McKinsey & Company. Mr. Deb serves on the board of directors of AMI 
(AMIS), CBA Group, MagnaChip, Metrologic Instruments, Inc., SMART Modular (SMOD) and 
was previously on the board of Conexant (CNXT), Globespan, Legerity, NPTest/Credence 
(CMOS), ON Semiconductor (ONNN), Ultra Clean Technology (UCTT). Mr. Deb holds a BS 
degree in Electrical Engineering and Computer Science from U.C. Berkeley, and an MBA degree 
from the Stanford Graduate School of Business. 

 Paul C. Schorr IV ("Chip") is a Senior Managing Director in the Private Equity group, 
where he principally concentrates on investments in technology. Before joining Blackstone in 
2005, Mr. Schorr was a Managing Partner of Citigroup Venture Capital in New York where he 
was responsible for the firm's technology/ telecommunications practice. Mr. Schorr was instru-
mental in such transactions as Fairchild Semiconductor, ChipPAC, Intersil, AMI Semiconductor, 
Worldspan, NTelos and MagnaChip. He had been with Citigroup Venture Capital for nine years. 
Mr. Schorr received his MBA with honors from Harvard Business School and a BSFS magna cum 
laude from Georgetown University's School of Foreign Service. He is Chairman of the Board of 
Directors of Travelport Inc., and a member of the board of directors of Freescale Semiconductor, 
AMI Semiconductor, and MagnaChip. 

 Rex Sherry is Senior Managing Director, Head of West Coast Technology Investment Bank-
ing at Bear Stearns. Mr. Sherry joined Bear Stearns in 2006 from Merrill Lynch, where he was 
Vice Chairman Technology Investment Banking. Mr. Sherry began his career at Montgomery 
Securities and was with the firm from 1987-2000, his most recent position was Managing Direc-
tor, Technology Investment Banking. He has completed over 80 initial public offerings, 200 addi-
tional equity and debt financings as well as over $20 billion of mergers and acquisitions for tech-
nology companies. Mr. Sherry graduated with a BA degree in Business Economics and Finance 
from the University of Washington. 

    

Panelists  

 Michael Grimes is Morgan Stanley's Head of Global Technology Investment Banking. Mr. 
Grimes has been in the technology investment banking business for 20 years and joined Morgan 
Stanley in 1995. 
Mr. Grimes has been responsible for hundreds of technology transactions aggregating over $100 
billion in value, including initial public offerings, mergers & acquisitions, and other debt and eq-
uity financings. He has been involved with many of the largest and highest profile technology 
transactions in history, including AMD's $5.4 billion acquisition of ATI, HP's $13.6 billion spin-
off of Agilent Technologies, Google's $1.9 billion IPO and $4.4 billion follow-on offering, Skype's 
$2.6 billion acquisition by eBay, Oracle's $5.8 billion acquisition of Siebel, VeriSign's $21 billion 
merger with Network Solutions, and Seagate's $20.5 billion transaction with Veritas Software and 
Silver Lake Partners. Mr. Grimes has been recognized by Forbes as the top ranked technology in-
vestment banker in 2004, 2005, 2006, and 2007. Mr. Grimes holds a BS degree in Electrical Engi-
neering and Computer Science from the University of California at Berkeley. 
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Monday, October 15, 2007 
 

General Conference Activities 
 
7:00 AM   Registration Desk Open for Check-in    California Ballroom Registration Desk 
 
7:00 AM  Speaker Ready Room available for speaker review and preparation 
 
7:00 AM   Speaker Breakfast (for speakers/ co-chairs scheduled on Monday)  Hall of Cities- Seattle 
 
12:00 PM   Attendee Lunch       Hall of Cities 
 
6:15 PM   Attendee Dinner Reception     Pool and Courtyard 
 

Keynote Speeches and Addresses     California Ballroom, Salon 6 
 
 
8:00 AM  Tom Sonderman, International Program Committee Chairman 

Welcome Note 
 
8:10 AM  Rich Karlgaard, Publisher of Forbes 

 Twelve Types of Innovation That Will Save Your Company 
 
9:05 AM  Susuma Kohyama, President and CEO, Covalent Materials Corp.  

Rising Role of Indirect Materials for Semiconductor Manufacturing .......................................................................77 
 
1:00 PM    Paul Westbrook, Senior Technologist, Texas Instruments 

 Less is More.................................................................................................................................................................79 
 

 

Monday, Track 1 Oral Presentations  California Ballroom, Salon 6 
 
10:15 AM MS-O-243 300mm Prime Gaps That Need to be Addressed to Boost Productivity................................267 

 Les Marshall, AMD 
 
10:35 AM MS-O-139  Evolutionary Business Models and Inter-Firm Engineering Processes Between 

 the Foundry and Fabless in the Semiconductor Industry .....................................................275 
 Ruey-Shan Guo, National Taiwan University 

 
10:55 AM MS-O-049 Managing Sunset & Closure of a Semiconductor Technology parallel to  

aggressive new process Ramp...................................................................................................271 
Sylvain Bouhnik, Intel 

 
11:15 AM MS-O-083  Method of Overall Consumables Effectiveness ......................................................................279 

 Kenji Kikuchi, Spansion 
 
11: 35 AM MS-O-071 Economic Analysis of 450mm Wafer Migration .....................................................................283 

Tzu-Ching, Alan Chang, TSMC 
 
2:00 PM  MS-P-126 Real Option Analysis for Capacity Investment Planning for  

Semiconductor Manufacturing ................................................................................................305 
    Chih-Chiang Chen, TSMC 
 
2:04 PM  MS-P-226 Characterizing the Operating Curve - How Can Semiconductor Fabs  

Grade Themselves? ...................................................................................................................289 
Asser Fayed, Cypress Semiconductor 
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2:08 PM  MS-P-166 Copy Smart Technology Transfer............................................................................................293 
David Tucker, National Semiconductor 

 
2:12 PM  MS-P-211 Using Capacity as a Competition Strategy in a Manufacturing Duopoly .............................297 

Yon-Chun Chou, National Taiwan University 
 
2:16 PM MS-P-114 Improving Direct Labour Productivity through Minimizing Time Wastage Approach .....301 

Cheong Wai Kuan, Systems on Silicon Manufacturing Co. 
 
2:20 PM   MS-P-177 Analysis of Balance Management at the Leading Edge -Competition and  

Collaboration for Semiconductor Industry .............................................................................308 
Masayuki Iino, University of Tsukuba 

 
2:24 PM PT-P-094 Gold Recovery - High efficient, cost effective and reliable.....................................................531 

Dr. Andreas Jantschak, NXP Semiconductors 
 
2:28 PM PT-P-161 Yield Considerations in the Choice of 3D Technology............................................................535 

Greg Smith, SEMATECH 
 
2:32 PM  DM-P-240 Using Design Based Binning to Improve Defect Excursion Control .....................................135 

for 45nm Production  
Chris Young, Crockett Huang, KLA-Tencor 

 
2:36 PM DM-P-187 Statistical Multi-Objective Optimization and Its Application to IC Layout.........................138 

Design for E-Tests 
Argon Chen, National Taiwan University 

 
2:40 PM DM-P-250 OPC Rule Management System for SoC .................................................................................146 

Aki Nakajo, Renesas Technology 
  
2:44 PM DM-P-091 Optimize Die Size Design to enhance OWE for Design for Manufacturing .........................142 

Chen-Fu Chien, National Tsing Hua University 
 
2:55 PM SC-O-140 Forward Echelon-based Inventory Monitoring in Semiconductor Supply Chain ...............541 

Ruey-Shan Guo, National Taiwan University 
 
3:15 PM SC-O-043 Supply Chain Re-engineering through Enterprise-Level Simulation ...................................545 

Mike Tao Zhang, Spansion 
 
3:45 PM  PE-O-089 Mass Metrology for controlling and understanding processes ..............................................425 

Eddy Kunnen, IMEC 
 
4:05 PM PE-O-203 PVD TiN Hardmask for Copper Metallization.......................................................................419 

Zhigang Xie, Applied Materials 
 
4:25 PM PE-O-088 Impact of Low Potential Plasma on Long-term Stability in Low-k Via Etching..................422 

Kenji Maeda, Hitachi 
 
4:45 PM PE-O-168 Novel patterning shrink technique enabling sub-50nm trench and contact integration......428 
  Steven Demuynck, IMEC 
 
5:05 PM PE-O-167 Plasma-Assisted CD Shrink and Overlay Metrology Techniques for Double Patterning ...432 
  Reza Sadjadi, Lam Research 
 
5:25 PM PE-O-231 Process Integration for Robust Contact 1 Module of High Density Floating ......................435 

Gate Memory Device 
Shengnian Song, Spansion 
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Monday, Track 2 Oral Presentations  California Ballroom, Salon 4 
 
10:15 AM PC-O-011  Perspectives on Integrated Metrology and Wafer-Level Control..........................................315 

Kevin Lensing, AMD 
 
10:35 AM PC-O-084 Feed-Forward Run-to-Run Control for Reduced Parametric Transistor  

Variation in CMOS Logic 0.13µm Technology .......................................................................320 
 Nader Jedidi, Ecole des Mines de St Etienne (CMP-GC) / ST Microelectronics 

 
10:55 AM PC-O-202 Advanced Monitoring Method for Copper Interconnect Process .........................................325 

 Kensuke Ishikawa, Hitachi 
 
11:15 AM PC-O-007 On-Demand Inspection Recipe to Detect Defects on Interest using  

Mahalanobis Distance ...............................................................................................................329 
 Makoto Ono, Hitachi 

 
11: 35 AM  PC-O-193 A Sensitive Technique to Enable Technology Transfer and Fab Matching in  

Deep Sub-micron Technologies ................................................................................................334 
Bin Wang, Impin Inc. 

 
2:00 PM PC-P-087 Key Factors to Suppress Thickness Variation in  

MOCVD HfSiON-Films ............................................................................................................384  
 Ichiro Yamamoto, Kensuke Takano, Yoshitake Kato, NEC Electronics 

 
2:04 PM PC-P-154 Advanced Process Control using Automated Recipe Editing triggered by SPC ..................380 

 Mitchell Farrar, National Semiconductor 
 
2:08 PM PC-P-066 Gate CD Control Using APC for High Mix Product Line......................................................369 

 Masakazu Hayashi, Fujitsu 
 
2:12 PM PC-P-145 Optimization of Semiconductor Manufacturing Equipment Seals........................................373 

for Enhanced Performance 
John Foggiato, Greene Tweed & Co. 

 
2:16 PM PC-P-059 Process and Chamber Health Monitoring of Plasma Enhanced Ti Deposition  

Process through High Performance VI-probe.........................................................................388 
Kye Hyun Baek, Samsung 

 
2:20 PM PC-P-009 Study on Process Control Limits for Super Junction Fabrication by Simulation  

With Robust Design...................................................................................................................409 
Nobuichi  Kuramochi, Toshiba 

 
2:24 PM PC-P-208 Systematic classification from the functional view in the check items for  

Equipment quality assurance upon installation......................................................................392 
Masatoshi Ikeda, Selete 

 
2:28 PM PC-P-152 Optical Emission During the Plasma Etch for Process Control of the Litho-Etch Bias ......377 

Efrain Altamirano, IMEC 
 
2:32 PM  PC-P-081 Application of Robust Design for the tunning of Resistance-Temperature 

Characteristics in Diodes ..........................................................................................................405 
Nobuichi Kuramochi, Toshiba 

 
2:36 PM PC-P-096 Photo Track Defect Control Using Multiple Masking Layer Defect Data ............................396 

Terri Couteau, Spansion 
 
2:40 PM PC-P-194 Study of S/N Ratio by Simulation of Experiment in a Semiconductor  

Manufacturing Line ..................................................................................................................400 
Jean-Yves Rosaye, Spansion 
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2:44 PM PC-P-101 Process Start/End Event Detection and Dynamic Time Warping Algorithms  
  for Run-by-Run Process Fault Detection.................................................................................413 

Ja Young Choi, Yonsei University 
 
2:55 PM PC-O-218 Automated Statistical Process Matching Across the Virtual Fab .......................................338 

Girish S. Nirgude and Diaa Eldin Nassar, Intel  
 
3:15 PM PC-O-159 Qualification of Immersion Double Patterning.......................................................................342 

Amir Widmann, KLA-Tencor 
 
3:45 PM PC-O-186 Virtual Metrology for Plasma Particle in Plasma Etching Equipment.................................346 

Shin-ichi Imai, Matsushita Electric (Panasonic) 
 
4:05 PM PC-O-045 Comprehensive interconnect etch tool qualification methodology  

for high volume mixed technology node production...............................................................350 
Peter Frankwicz, National Semiconductor 

 
4:25 PM  PC-O-090 Development of an Automatic CD Control system for Cu damascene etching ....................354 

Hidetaka Nambu, NEC Electronics 
 
4:45 PM PC-O-098 Application of Cathodoluminescence to SiGe Epitaxial Process Control .............................358 

Tatsuhiko Koide, SANYO Electronics 
 
5:05 PM PC-O-233 On The Use of Wafer Positional and Spatial Pattern Analysis To Identify  

Process Marginality and to De-Convolute Counterintuitive Experimental Results.............362 
Greg Klein, Spansion 

 

Tuesday, October 16, 2007 
 

General Conference Activities 
 
7:00 AM Registration Desk Open for Check-in    California Ballroom Registration Desk 
 
7:00 AM Speaker Ready Room available for speaker review and preparation 
 
7:00 AM  Speaker Breakfast (for speakers/ co-chairs scheduled on Tuesday)  Hall of Cities- Seattle 
 
12:05 PM Attendee Lunch      Hall of Cities 
 
5:15 PM Interactive Poster Session Reception    Grand Ballroom 
 

Keynote Speeches and Addresses  California Ballroom, Salon 6 
 
8:00 AM Tom Sonderman, International Program Committee Chairman 

Welcome Note 
 
8:15 AM Mark Durcan, COO, Micron 

 Optimizing Memory Operations at the Leading Edge 
 

9:10 AM Jackson Hu, CEO, UMC 
 Challenges and Opportunities Facing the Semiconductor Industry..........................................................................27 

 
12:50 PM Nick Bright, Executive Vice President Products, LAM Research 

 Technology and the Equipment Industry 
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Tuesday, Track 1 Oral Presentations  California Ballroom, Salon 6        
 
10:20 AM FD-O-137 Optimized Performance of Automated Material Delivery by  

Improved Exception Handling ................................................................................................181 
Jan Rothe, AMD 

 
10:40 AM FD-O-223 Impact of Speed on the Performance of Vehicle-Free Transport..........................................190 

Michael Brain, Aquest Systems 
 
11:00 AM FD-O-238 The Effects of Small Lot Manufacturing on AMHS Operation and Equipment  

Front-End Design ......................................................................................................................185 
Olaf Zimmerhackl, AMD 

 
11:25 AM PT-O-205 Burn-in Operations Improvement with Full Automation and OEE/OEU............................525   

Elsa Angeles, Texas Instruments 
 
11:45 AM PT-O-086 Laser processing of doped silicon wafer by the Stealth Dicing ..............................................521 

Masayoshi Kumagai, Hamamatsu Photonics K.K 
 
2:00 PM ES-P-111 Development of a high efficiency PFC abatement system utilizing plasma 

and Ca(OH)2/CaO under a decompression atmosphere ........................................................171 
Katsumasa Suzuki, Taiyo Nippon Sanso Corporation 

 
2:04 PM ES-P-135 Development of a Xenon Recycling and Supply System for Plasma Process........................175 

Masaya Yamawaki, Taiyo Nippon Sanso Corporation 
 
2:08 PM MC-P-019 Impact of Lot Release Strategies on Make-to-Order Production Line Performance ..........233 

Stephen Murray, Dublin City University 
 
2:12 PM MC-P-092 Breakthrough System to Optimize Implant Filament Source Usage.....................................237 

Evgeny Grinfeld, Intel 
 
2:16 PM MC-P-075 The Methods of Data Collection and Tool Processing Time Estimation 

in Lot Processing........................................................................................................................241 
Hisashi Hosoe, Matsushita Electric (Panasonic) 

 
2:20 PM MC-P-235 Service Oriented Platform Design for Collaborative Engineering Data Analysis................245 

Jun-Rong Lee, National Taiwan University 
 
2:24 PM MC-P-110 Virtual Mini-line Management System for New Product Pilot Run Control .......................249 

De-Lung Wu, Rexchip 
 
2:28 PM MC-P-175 An Approach of Dynamic Bottleneck Machine Dispatching for Semiconductor  

Wafer Fab ..................................................................................................................................253 
Zhang Hua, Shanghai Jiao Tong University 

 
2:32 PM MC-P-172 A Study of Time Variable Multiple Objectives Scheduler for Wafer Fabrication...............257 

Lee Yen-Fei, Sil Terra 
 
2:36 PM MC-P-178 Novel Dispatching Rule of Phase-mix and Product-mix for Cost-free  

Productivity Improvement........................................................................................................261 
Tomoya Saito and Yuta Satou, University of Tsukuba 

 
2:40 PM PO-P-026 A New Process and Tool for Metal/High-k Gate dielectric stack for  

Sub-45 nm CMOS manufacturing ...........................................................................................493 
A.Venkateshan, Clemson University 
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2:44 PM PO-P-160 Extending the Life of TTL-Alignment Steppers to 65 nm Technology..................503 
  Nabil R. Yazdani, Spansion 
 
2:48 PM PO-P-104 Start up optimization for point of use filter in lithography process ......................................497 

Toru Umeda, Nihon Pall Ltd. 
 
2:52 PM PO-P-079 ArF Photoresist Etching Behavior Evaluation........................................................................500 

Martin Yang, SMIC 
 
2:56 PM PO-P-020 Manufacturing challenges and method of fabrication of on-chip  

capacitive digital isolators ........................................................................................................510 
Pushpa Mahalingam, Texas Instruments 

 
3:00 PM PO-P-225 Optimization of Thick Resist in 90nm MirrorBit&reg; Flash Memory to  

Improve Sector Edge Cell Threshold Voltage .........................................................................507 
James Jer-Hueih Chen, Spansion 

 
3:04 PM PO-P-212 Investigation of PDA Process to Improve Electrical Characteristics of 

HfOxNy High-k Dielectric Formed by ECR Plasma Oxidation of HfN ...............................514 
Shun-ichiro Ohmi, Tokyo Institute of Technology 

 
3:30 PM DM-O-165 Tapeout Execution System (TES), a key enabler of DFM/Co-optimization .........................115 

Chandra Mouli, Intel 
 
3:50 PM DM-O-155 Development of Automatic Recipe Creation System for Exposure Tools .............................124 

Hiroyuki Morinaga, Toshiba 
 
4:10 PM DM-O-038  A Novel Wafer-Yield PDF Model and Verification with 90-150nm SOC Chips .................119 

Hiroo Masuda, Renesas Technology 
 
4:30 PM DM-O-142 Yield Prediction Techniques Based on DFM Rules and Criticality for  

65nm Technology and Beyond..................................................................................................128 
Tsutomu Kojima, Toshiba 

 

Tuesday, Track 2 Oral Presentations  California Ballroom, Salon 4 
 
10:20 AM  MC-O-228 Eliminating Waste: A Roadmap for Semiconductor Industry Productivity Growth ..........215 

Eric Englhardt, Applied Materials 
 
10:40 AM  MC-O-246 The knowledge management system for the equipment .........................................219 

maintenance technology 
Yuko Kikuta, Renesas Technology 

 
11:00 AM MC-O-125 Analysis of the Front-End Wet Strip Efficiency Performance for Productivity...................223 

Paht Te Quek, Systems on Silicon Manufacturing Co.  
 
11:20 AM MC-O-005 Dynamic, Weight-Based Sampling Algorithm ........................................................................211 

Matthew Purdy, AMD 
 
11:40 AM MC-O-048 Cross Area Lot Arrangement &#8211; Shortest Inter Cycle Time.......................................227 

Yih-Yi Lee, TSMC 
 
2:00 PM  PE-P-222 Low Temperature MOCVD TiN Process for 45 nm Contact Metallization .........................445 

Hua Ai, Applied Materials 
 
2:04 PM PE-P-185 Reduction of Particle Generation in a Capacitively Coupled Plasma Etching Reactor.......449  

Kotaro Horikoshi, Renesas Technology 
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2:08 PM PE-P-224 Improved Electrical Performance for 65nm Node and Beyond Through the .....................441 
Integration of HARP O3/TEOS Oxide Films for STI, PMD, and Thin Film Applications 
Cary Ching, Applied Materials 

 
2:12 PM PE-P-105 Implementation of Double Patterning Lithography Process using limited  

illumination Systems .................................................................................................................453 
CI_Choi, SMIC 

 
2:16 PM YE-P-164 Effects of Capture Rate and its Stability on Optimal Sampling Requirements  

in Semiconductor Manufacturing ............................................................................................621 
Prof. J. George Shanthikumar, University of California Berkeley 

 
2:20 PM  YE-P-022 Enhancing Thin Dielectric Remaining Detection Under Polysilicon Plug of  

Advanced DRAM by Electron Beam Inspection.....................................................................594 
Luke Lin, Powerchip Semiconductor 

 
2:24 PM YE-P-221 Detection and Review of Crystal Originated Surface and Sub Surface  

Defects on Bare Silicon..............................................................................................................583 
Andreas Nutsch, Fraunhofer IISB 

 
2:28 PM YE-P-227 Contamination Control of Particles Smaller than 40 nm by Thermophoretic Force...........613 

Akitake Tamura, Tokyo Electron 
 
2:32 PM YE-P-230 Reduction of wafer edge induced defect by WEE optimization.............................................603 

Taiki,Murata, Spansion  
 
2:36 PM YE-P-063 Fast Characterization of Electrical Fails Overlaying to Inline Defect  

Inspection During 90 nm Copper Logic Technology Development .......................................587 
Volkmar Weiss, Infineon Technologies Dresden GmbH & Co. OHG 

 
2:40 PM  YE-P-069 Clean Room Airborne Molecular Contamination (AMC) on  

Damascene Cu Interconnects....................................................................................................598 
Bill Brennan, Spansion 

 
2:44 PM YE-P-070 Particle removal performance of 20nm rated filters for advanced  

wet chemical cleaning................................................................................................................591 
Masashi Nose, Nihon Pall Ltd. 

 
2:48 PM YE-P-103  IDDQ Failures Caused by Stress-Induced Defects ................................................................609 

Chia Lee Neoh, Systems on Silicon Manufacturing Co.  
 
2:52 PM  YE-P-124 Eliminating uT induced Memory Fails through Waferless Auto Clean................................606 

Goa Yee Boon, Systems on Silicon Manufacturing Co.  
 
2:56 PM  YE-P-148 Using Electrostatic Repulsion to Prevent Adhesion of Infinitesimal Particles. ....................617 

Junji Oikawa, Tokyo Electron 
 
3:00 PM FD-P-067 Advanced simulation framework for AMHS ..........................................................................195 

Hiroshi Kondo, Asyst Shinko 
 
3:04 PM  FD-P-116 Efficiency AMHS For Twin Fab Manufacture .......................................................................199 

Alex Liu, Powerchip Semiconductor 
 
3:08 PM  FD-P-004 An Integrated Photolithogrpahy System Framework For Automatic Manufacturing  

In Mass Production 300mm Fab ..............................................................................................204 
Yung-Yao Lee, ProMOS Technologies Inc. 

 
3:30 PM  ES-O-108 Green Manufacturing Process - Surface Pre-treatment with Micro Bubble Cavitation .....156 

Steven Kuo, Intel 
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3:50 PM  ES-O-010 Update of The EPSON Method for PFC Measurement using FT-IR....................................160 

Isamu Namose, Seiko Epson 
 
4:10 PM  ES-O-216 Manufacturing Constraints - Reducing Volatile Organic Compound Emissions ................151 

Scott Stewart, Intel 
 
4:30 PM  ES-O-130 Estimate on CO2 Emissions Reduction Effect Achieved by the Adoption of a  

Water Spray Humidification System to Clean Rooms ...........................................................164 
Satoshi Uemura, Tohoku University 

 

Wednesday, October 17, 2007 
 

General Conference Activities 
 
7:00 AM Registration Desk Open for Check-in  
 California Ballroom Registration Desk 
 
7:00 AM Speaker Ready Room available for speaker review and preparation 
 
7:00 AM  Speaker Breakfast (for speakers/ co-chairs scheduled on Wednesday)  Hall of Cities- Seattle 
 
7:00 AM Attendee Breakfast       Hall of Cities 
 
 

Keynote Speeches and Addresses    California Ballroom, Salon 6 
 
8:00 AM Tom Sonderman, International Program Committee Chairman 

Welcome Note 
 
8:10 AM Michael Splinter, CEO, Applied Materials 

Optimizing Fab Performance 
 

9:05 AM Susan Graham Johnston, Vice President, Volume System Operations, Sun Microsystems 
“One Touch" Supply Chain.........................................................................................................................................53 

 
1:00 PM Financial Panel Discussion 
  "Going Private… Or Remaining Public?" 
 
3:05 PM Tom Sonderman, International Program Committee Chairman  

Final Note 
 

 

Wednesday, Track 1 Oral Presentations California Ballroom, Salon 6 
 
10:15 AM YE-O-157 Dynamic Defect-Limited Yield Prediction by Criticality Factor ...........................................551 

Vicky Svidenko, Applied Materials 
 
10:35 AM YE-O-030 Enhancement of Voltage Contrast Inspection Signal Using Scan Direction.........................555 

Oliver D. Patterson, IBM 
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10:55 AM YE-O-117 A new fast QC method for testing contact hole roughness by defect  
review SEM image analysis.......................................................................................................564 
Hiroyuki Takeda, Renesas Semiconductor Engineering Corp. 

 
11:15 AM YE-O-199 Yield Characterization of High-Current Ion Implantation Particles on  

65nm CMOS Transistors .........................................................................................................560  
Brian Whitson, Intel 

 
11:35 AM YE-O-184 Advanced Surface Cleanliness Evaluation Technique for sub-32nm Nodes  

using Epitaxial Silicon Germanium (SiGe)..............................................................................572 
Kaori Umezawa, Toshiba 

 
2:00 PM YE-O-051 Vacuum Chamber Fast Dehumidification...............................................................................568 

Jun Yamawaku, Tokyo Electron  
 
 
2:20 PM YE-O-074 Fine edge and bevel film stripping process by novel wet cleaning  

tool beyond 45nm node..............................................................................................................576 
Yoshihiro Ogawa, Toshiba 

 
 
Wednesday, Track 2 Oral Presentations California Ballroom, Salon 4 
 
10:15 AM  PO-O-234 Spacer etch optimization on high density memory products to eliminate  

core leakage failures ..................................................................................................................483 
Easwar V Dharmarajan, Spansion 

 
10:35 AM PO-O-253 A Statistical Method for the Characterization of Bimodal  

Electromigration Distributions.................................................................................................459 
Christine Hau-Riege, AMD 

 
10:55 AM  PO-O-210 Particle Reduction using Y2O3 Material in an Etching Tool ................................................479 

Kazuhiro Miwa, Spansion 
 
11:15 AM  PO-O-247 Extending HDP for STI Fill to 45nm with IPM ......................................................................462 

Anchuan Wang, Applied Materials 
 
11:35 AM  PO-O-113 Ambient Gas Control in Slot-to-Slot Space inside FOUP to Suppress Cu-Loss  

after Dual Damascene Patterning ...........................................................................................467 
Takao Kamoshima, Renesas Technology 

 
2:00 PM  PO-O-068 Damascene Cu Dielectric Capping Surface Plasma Treatment Optimization  

for Flash Memory Devices ........................................................................................................475 
Bill Brennan, Spansion 

 
2:20 PM  PO-O-039 Low contact-resistance metallization process for a nickel self-aligned  

contact of beyond 65nm node CMOS.......................................................................................471 
Takuya Futase, Renesas Technology 

 
2:40 PM  PO-O-138 Localized TDDB failures related to STI corner profile in advanced embedded  

high voltage CMOS technologies for Power Management Units...........................................487 
Yee Ming Chan, Systems on Silicon Manufacturing Co.  
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Impact of Moore’s Law Evolution
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Germanium Substrate

The First Transistor – Christmas Eve, 1947

Emitter Collector

Source: AT&T Bell Labs
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1956 Nobel Prize Winners Source: AT&T Bell Labs

John 
Bardeen

William 
Shockley

Walter 
Brattain
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The First IC

7/16 in.

Source:Texas Instruments
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Jack Kilby
Nobel Prize Winner, 2000September 12,1958

Source:Texas Instruments
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Moore’s Law

DRAM bits,
2x/18 months

# xstrs/MPU,
2x/24 months
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Shrinking Geometry Allows Higher & 
Higher Levels of Integration

0.25um             0.18um              0.13um                90nm
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Benefits Enabled by SoC Integration
Cost Reduction

Performance Increase

Less Packaging
Less AssemblyPCI-E

CPURAM

RF
USB

VC
O

MCU

ADC

SRAM

DSP

USB

DES
Data Throughput

System DDR400: 200MHz
Intra-SoC: 500MHz in 90nm

1994 20042000

B.B.

RF

Operating Conditions on System Bus
Swing: 3.3V vs 1.0V
Loads: 5pF vs 5fF

Power SavingPower per Bit

0uW

10uW

1mW

100mW

40 80 120 160

Opeation Speed of Data Bus(MHz)

System Power

SOC Power

10X
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Future
Baseband SoC

Future
Baseband SoC

Next 
Baseband SoC

Baseband SoC

Current 
Baseband SoC

Analog, Digital, and RF in SoC 
- Architecture Design for 3G Cell Phone

GPS Receiver

RF Bits

Cellular Receiver

RF Analog Baseband

LNA

PA

RF Analog Baseband

RF Bits
RF Bits

Bluetooth Radio
Baseband Processor

Audio
Codec

RF
Codec

Audio
Codec

DSP

SRAM/
DRAM
Memory

Audio
in

Audio
out

µ
Controller

Baseband Processor Codec,
LED Boost &

Pwr Mgmt

Flash
Memory

Cellular Transmitter

Current SoC Solution

Future SoC Solution

Previous Baseband SoC



112007 International Symposium on Semiconductor Manufacturing

Functions Offered by a 3G Phone

FM, MP3, DABFM, MP3, DAB

MPEG4, JPEGMPEG4, JPEG

GSMGSM--GPRSGPRS--EDGEEDGE--
WCDMA/CDMA2000WCDMA/CDMA2000

/STD/STD--SCDMASCDMA
(RISC, DSP, Protocol (RISC, DSP, Protocol 
Stack, System BIST)Stack, System BIST)

WiFi, BluetoothWiFi, Bluetooth

GPS, EOTDGPS, EOTD

33D GraphicsD Graphics

Speech to Text,Speech to Text,
Voice RecognitionVoice Recognition
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Communications 

Cell Phone Bluetooth Wi-Fi RF ID

VoIP EthernetADSL Cable Modem
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Consumer

DTV/STB LCD TV DVD Player DVD Recorder

Game 
Console

MP3Digital 
Camera

Digicam
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Computing

PC Notebook

Server Printer

Graphics Card

Hard Disk Drive

Opt. Disk Drive

Card Reader

DRAM Module USB storage
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Automotive Semiconductor
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For many years, all the players along the 

semiconductor value chain followed Moore’s Law 

loyally.  If they hadn’t, they would have been 

perceived as falling behind the competition.

However, ….

Myth of Moore’s Law
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Does advanced technology always equal 
innovation?

Myth of Moore’s Law
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Wii outsells PS3
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Source: PS3 HD game “GT HD”

PS3 has excellent graphics quality!
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PixArt Multi Object Tracking (MOT) sensor
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Are today’s SOC designs taking full 
advantage of advanced technologies?

In many cases, the answer is no!
Many designs use advanced technologies for 
cost reduction at the chip level, but not 
necessarily at the system level.

Architecture partition is not optimal
Integration level is not optimal
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What’s wrong if the next node takes longer?

Theoretically, nothing is wrong. The 
technology could be more optimal for certain 
applications., e.g., high K/metal gate for 
graphics at 45nm

Can suppliers and customers afford to wait?
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Finally, Designers Are Skipping Nodes 

Designers are now skipping technology 
nodes due to the tremendous efforts 
needed for IP preparation, design 
verification and product qualification
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Design Complexity vs. Engineering Resource 
Required
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Off-shoring, Outsourcing & Global Design Centers
– The World is Flat!

It is common practice for design companies to 
establish global design centers to take advantage of 
the strengths in different geographical areas:

US (Silicon Valley, S. California, Texas) for 
product definition, advanced analog, and mixed-
signal/RF designs.
China, Taiwan and India for IP, IC & software   
implementation and customer support.

Management of global design centers is 
challenging, but doable!
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Continued Evolution of Moore’s Law
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CMOS Scaling Technologies 

2003 2005 2007 2009 2011

Lg=55nm

Strain/eSiGe
U-Low-K
Immersion 
Litho

High K/
Metal gate

eSiGe

90nm 65nm 45nm 32nm 22nm

Lg=40nm

NiSi
Mobility 
Enhancement

Copper/
Low-K
Retrograde 
Twin-Well

Hi-K/Metal gate 
MuGFET
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Density and
Manufacturing

Power Gating, Multi-
Vth, Clock Gating

High-k and metal gate
Device Engineering

Ioff and Igate
growing (Band-to-
Band Tunneling)

Power

3D-IC a multi-
disciplinary technology
Optical interconnect too 
far away

Mobility Enhancement 
(Strained Si, New 
Channel Material, 
Substrate Engr.) 
Ultra Low-k (k<2.5)
Air Gap
Multiple-gate FET

Conventional FEoL
scaling reaching limit  
(Lg, tox)
BEoL scaling – inter-
connect RC hitting   
a wall

Performance

DFM
Pre/Post-tapeout
SSTA, LOD, WPE 
(FEoL)
WEE, Double Via, CMP 
(BEoL)

Immersion Litho.
High NA
RET
Double Patterning
EUV

Sub-λ Litho.

Design SolutionsProcess SolutionsChallenges
Technology

Driving Force

Challenges and Potential Solutions for 
65nm and Beyond
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Two EUV Alpha Demo Tools
Albany Nano Tech
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Emerging Research Logic Devices: 2007 ITRS
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Nanowire FET as Leading Candidate for sub 22nm 
Technology 

Source: Harvard Univ. 2006 Source: Intel 2005
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Source : IBM Web

Source: Intel 2005

Carbon NanoTube (CNT) FET Technology
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Materials and Architecture Innovations Needed 
for beyond CMOS

New 
Materials

New (device) 
Architecture

2010 2015 2020

MuGFET

Double Gate

3D IC

High-K Dielectrics
+

Metal Gates

Emerging Devices

-Carbon Nanotube FET
- Nanowire FET

-Single electron transistor
- Molecular
-Spin transistor

III- V Compound
(InSb)
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Corollary of Moore’s Law 

Silicon Consumption Growth = 
(1+CAGR) transition time/ Gross-die Gain

CAGR = Compound Annual Growth Rate for 
each application, customer or product.
Transition Time = Time to transit into next 
technology node. This number is 2 if customers 
follow Moore’s Law.
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Foundry’s Position and Roles
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More IDMs Have Moved To Fab-lite

Source: UMC 2007

…1999  2000  2001  2002  2003  2004  2005  2006  2007
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Foundry Sales - Maintain Higher Growth 

Source: IC Insights, Gartner; 5/2007
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Foundry Plays Major Role in Manufacturing

Source: IC Insights; 2007
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Higher Fabless Growth

Source: IC Insights; 2007
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Worldwide IC Market by Region 
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Worldwide Fabless Revenue (USD)
Rank Company 2005 2006

1 Qualcomm 3,457 4,331
2 Broadcom 2,671 3,668
3 Sandisk 2,306 3,258
4 NVIDIA 2,376 3,069
5 Marvell 1,670 2,238
6 LSI Logic 1,919 1,982
7 Xilinx 1,645 1,872
8 ATI 1,810 1,750
9 MediaTek 1,430 1,629

10 Altera 1,124 1,286
In millions
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Taiwan Fabless Revenue (USD)
Rank Company 2005 2006

1 聯發 MediaTek 1,411 1,629
2 聯詠 NovaTek 789 967
3 奇景 Himax 540 758
4 威盛 VIA 581 660
5 凌陽 Sunplus 570 525
6 群聯 Phison 191 383
7 瑞昱 Realtek 323 382
8 鈺創 Etron 204 322
9 矽統 SiS 350 243

10 晨星 Mstar 170 223
In millions
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Global Fabless Market

Region Market Share Revenue
(MUS$) yoy% Market

Share
Revenue
(M US$)

North America 73% $32,613 21% 72% $26,958

Taiwan 18% $8,260 16% 19% $7,097

China 2% $784 3% 2% $764

Europe 4% $1,572 17% 4% $1,342

Korea 2% $749 10% 2% $681

Japan 1% $554 24% 1% $445

India 0% $5 215% 0% $2

2006 2005

Source: FSA; 2007
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: 130nm : 90nm : 65nm: 180nm

Power Power 
ManagementManagement

(POR, Regulator)(POR, Regulator)

VideoVideo
Front EndFront End

Comm.Comm.
ADC/DACADC/DAC

DDR/DDR2DDR/DDR2
PHYPHY

SSTL/DLLSSTL/DLL

MemMem. CTRL. CTRL

CPUCPU

Digital Digital 
VideoVideo

ProcessingProcessing

USBUSB

HDMI RxHDMI Rx

PeripheralsPeripherals

EmbeddedEmbedded
MemoryMemory

Audio/Audio/
VideoVideo

DecoderDecoder

Timing MacroTiming Macro
(PLL/OSC)(PLL/OSC)

Display Display 
EngineEngine

VideoVideo
DACsDACs

LVDSLVDS
TxTx

Graphic EngineGraphic Engine

AudioAudio
CodecCodec
ADC/DACADC/DAC

SOC design requires many IP
- DTV System Example

: IP provided by UMC : functions designed by customers
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Foundry’s Solutions for SoC Designs

System 
Architecture 
Knowledge

IP and Design 
Methodology

SoC Process 
Platform

World Class 
Manufacturing

Fast Yield Ramp/
Package Solution

•130/90/65nm

• Mixed Signal

• RF

• e-Memories

• High Voltage

• CIS
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L65SP/LL SoC Status 

Silicon Based DSM

Qualification

Yield Ramp

Fundamental IP

DFM Tools 

Low Power Solution 

AC/DC Silicon-to-Model 
Delta <6% validated

Process qual done
Product qual done 
8Mb SRAM & 5 products

8Mb SRAM
Natural Yield >90%

Standard Cell & I/O Lib.
Memory Compiler

CMP
SSTA

LSC
CAA

Fundamental Lib.
(cells, level shifter)

65SP   65LL
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Summary
New materials are needed for Moore’s Law to continue.  
Applications that can benefit from higher density/speed, e.g., 
graphics, will embrace the most advanced nodes as soon as they 
become available.

Other applications may skip nodes due to the increasing amount 
of time needed for IP preparation, design verification, 
process/product qualifications and software development.

Under Moore’s Law, wafer demand growth is highly dependent on 
the complexity of future SOC designs.

The foundry industry is in a good position to grow due to the 
business released by IDMs. 

Foundry needs to carry more responsibilities in offering SOC 
design solutions.
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Thank You!Thank You!
Q & AQ & A
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Sun's “One Touch”
Supply Chain

Sue Graham Johnston
VP, Volume Systems 

Sun Microsystems, Inc.
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Sun's Mission
To Solve Complex 

Network Computing Problems 
Through Innovation
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The Global Power of Sun

Business Presence
100 Countries

Java Developers
6+ Million

Java Devices
5.5+ Billion Annual Revenues

$13.8 Billion
Up 6.2% Y/Y

Worldwide Employees
34,219

Cash
$5.94 Billion

Patents
11,000+

Fortune
187

Company

Solaris 10
Licenses

8.9+ Million

Annual R&D
$1+ Billion

Annual Storage 
Petabytes Shipped

410
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Innovation, Choice, Greater Value

Software

Storage

Servers

Services

Microelectronics

Network.com

SPARC 64
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Sun 
Configuration
Center

External 
Manufacturing
(EM) partners

••

••
•• ••

•• ••
••

••
••

••
••••

• Global Manufacturing Footprint
> 2 Sun Configuration Centers
> Extended reach through External Manufacturers and 

Third-party Logistics Providers (3PLs) 

GLOBAL CUSTOMERS, GLOBAL SUPPLY BASE

Sun Worldwide Operations
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Supply Chain Conflicting Requirements

Business Metrics
Less inventory
Lower cost

Material
Supply chain overhead

Customer Desire
Shorter leadtimes
More functionality
More convenience
Faster deployment
Better Quality
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Supply Chain Customer Requirements

2007 International Symposium on Semiconductor Manufacturing

Time To Value

Customer Order to . 
. . 

Full Customer Use

The Supply Chain is...
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What Customers Buy

{
DeploymentDeployment

NewNew
SupplySupply
ChainChainOldOld

SupplySupply
ChainChain

Deployment

Software

Hardware

The “product” is a system
fully configured for the
customer's intended use
with software installed,
configured and ready to use
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“One Touch” Supply Chain
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 Board Build

External Manufacturing

External
Manufacturing

Hub

Distribution
Hub

 Box Configuration

Customer

Asia End Customer
Geography

 Channel + Reseller 
System and Software  
Configuration

EM Board
& Box Build

EM
Hub

Box
Configuration

3rd party Rack
Integration

SW Install & 
Configure

Customer
Acceptance

Server Supply Chain (old) 
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� Board & Box Build
� Box Configuration
� Software Install
� Configure

External 
Manufacturing

Customer
Acceptance

� Box Configuration
� Software Install
� Configure

Geo 
Configuration

Center

Low Cost
Geography

End Customer
Geography

EM Board
& Box Build

EM
Hub

Box
Configuration

3rd party Rack
Integration

SW Install & 
Configure

Customer
Acceptance

Server Supply Chain (new) 
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Key Points
Total overhead reduced by outsourcing and efficiency improvements
Did NOT just push same costs upstream
Net result is Leaner, more efficient Supply Chain

Total Overhead as % of Product COGS

Q104 Q204 Q304 Q404 Q105 Q205 Q305 Q405 Q106 Q206 Q306 Q406 Q107 Q207

OH OSP

%
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ro
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ct
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O

G
S

37%
Improvement

2007 International Symposium on Semiconductor Manufacturing

Shipment Metric Performance
- COSD (Customer Original Ship Date) Predictability 

Q2FY04
Q3FY04

Q4FY04
Q1FY05

Q2FY05
Q3FY05

Q4FY05
Q1FY06
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Q3FY07

Q4FY07

COSD Performance 
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Sun's “One Touch” Supply Chain - Results

We now ship more than 50% of orders 
directly to customers from suppliers

Logistics costs have been reduced by 20%

Finished goods inventory has been reduced 
by as much as 40%

37% reduction in over all supply chain costs

2007 International Symposium on Semiconductor Manufacturing

Supply Chain Foundations
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Competitive Landscape

Our competition is 10X our size
Economies of Scale
Volume Cost Advantage
Size Does Matter!

Use the Supply Chain to give Customers a 
reason to buy from us!
Apply Lean concepts to the entire Supply 
Chain
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Response to the competitive pressure

Reduce the number of parts we need to manage
More leverage of our spend / gain economies of 
sale
Faster response to demand changes
We need less steps movements, touches
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Sun's “One Touch” Supply Chain

Product Structure/Simplification

Supplier Consolidation/Leverage

Supply Chain Visibility
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Product Structure Simplification

BuildingBuilding
BlocksBlocks

Systems: 
Hardware/Software

Raw Components

Sub-assemblies

No. of Manufacturing Part NumbersNo. of Manufacturing Part Numbers

No. of Possible ConfigurationsNo. of Possible Configurations

Oracle
BOMs

Configurations
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Sun's “One Touch” Supply Chain

Product Structure Simplification

Supplier Consolidation/Leverage

Supply Chain Visibility
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Supply Chain Leverage

90%+
manufactured
outside Sun

Advantages:
Lower cost geography
Variable cost model
Leverage economies
of scale
Fewer Hand-offs
Fewer Mark-ups

Using Best-In-Class 
Manufacturing and 
Logistics Suppliers
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# of Suppliers (1st Tier) 
231574

Long-term strategic 
relationships
Rationalized base
Leverage partner 
capabilities

Technology and robust 
business processes 
strengthen relationships

Supply Chain as 
Virtual Enterprise:

Focused Supplier Spend
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Sun's “One Touch” Supply Chain

Product Structure Simplification

Supplier Consolidation/Leverage

Supply Chain Visibility 
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Supply Chain Visibility to Customer Orders

The complete 
supply chain has 
visibility to 
customer order 
impact.

Benefits:
Removes 
links/hand off to 
speed 
communication
React to real 
demand vs 
forecast

Supply Chain as 
Virtual Enterprise:
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Sun's “One Touch” Supply Chain

Supply Chain Practices:
Direct Ship and In-Transit Merge (CFIT) 

No material leaves the supplier without an order

Customer Ready Systems (CRS) 
System and software configuration done in factory

Software Configuration at Manufacture
Software configuration on the web, done at source's site
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Lead Times

Rapid 

Customer

Fulfillment

Speed and 
Predictability:

Orders scheduled to 
fixed, competitive 
leadtimes (3-10 days) 
80% of all Ship Sets 
with leadtimes of 4 
days or less
Postponement at the 
Building Block level
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Material Movement to 
Customer Order
In-transit merge

Direct Ship

Cross Dock

Benefits:
Cut inventory 
Reduced 
warehousing costs
Record supply 
chain velocity & 
predictability 

Supplier Impact:
Position inventory
Actively commit 
and/or decommit 
goods for actual 
orders
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Sun's “One Touch” Supply Chain

Supply Chain Practices:
Direct Ship and In-Transit Merge (CFIT) 

No material leaves the supplier without an order

Customer Ready Systems (CRS) 
System and software configuration done in factory

Software Configuration at Manufacture
Software configuration on the web, done at source's site
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CUSTOMER READY SYSTEMS
Easy Customer Implementation
Reliable Deployment
Faster Time-to-Benefit
Customized Options and Services
“Grid on a Skid”
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Addressing Customer Needs: 
SunSM Customer Ready Systems Program

 From this
Customized, factory-integrated and tested systems
Reduction in system deployment time by up to 90%
Faster Time-to-Revenue for customers

 To this

Quicker Deployment for the Global Enterprise
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Product catalogs and building blocks simplify ordering
Factory integration reduces on-site deployment effort
Fewer quality issues and a single delivery from a single vendor
Co-planning reduces product lead time and integration time

Faster Deployment

Accelerating deployment time with factory integration

Product Leadtime

Delivery time

Factory integrationWith factory integration

Without factory
integration

On-site deployment
With factory integration and co-planning

Order Entry
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Sun's “One Touch” Supply Chain

Supply Chain Practices:
Direct Ship and In-Transit Merge (CFIT) 

No material leaves the supplier without an order

Customer Ready Systems (CRS) 
System and software configuration done in factory

Software Configuration at Manufacture
Software configuration on the web, done at source's 
site
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Historically the product was moved to a 
factory or 3rd party for configuration and 
software load and configuration.

We now move the software to the build point

Software Configuration at Manufacture
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Software Configuration at Manufacture
Mid-range Server Example:

Traditional Approach
Operating Environment
installed manually in the field:

Includes Operating System, 
patches, security 
modifications, tunables
Takes ~4 hours
Estimated labor cost = ~$600 
(for senior systems engineer) 
Same steps required for each 
additional software package 
installed

• Installation anywhere on the Internet via 
Graphical User Interface:
> Remote control configuration, 

includes boot drive, patches, 
tunables, add-on software packages

> Takes <40 minutes
> Estimated labor cost < $50

(run by certified engineer, full 
configuration definition takes
<10 minutes) 

> Hands-off installation; multiple 
installs can be done in parallel

Automated
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� Board & Box Build
� Box Configuration
� Software Install
� Configure

External 
Manufacturing

Customer
Acceptance

� Box Configuration
� Software Install
� Configure

Geo 
Configuration

Center

Low Cost
Geography

End Customer
Geography

EM Board
& Box Build

EM
Hub

Box
Configuration

3rd party Rack
Integration

SW Install & 
Configure

Customer
Acceptance

Server Supply Chain (new) 
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Faster Customer Time to Value 
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• Rapid, Easy Deployment: 
“Build once, deploy anywhere”

• Very High-density Computing: 
Capacity for over 500 CPUs, 
2000 cores, or 8000 compute 
threads!

• Versatility and Flexibility: 
“What you want, where you 
want it, when you want it”.

• Breakthrough Economics and 
Eco-responsibility: scalability, 
standard components, 
efficiency, cooling innovation

• All in one of the world's most 
universal form factors – a 20 ft 
shipping container!

Computer
+ Storage
+ Network
+ Power
+ Cooling
+ Software
= Project Blackbox

Project Blackbox:  Sun Innovation at Work



2007 International Symposium on Semiconductor Manufacturing

Sun's “One Touch” Supply Chain - Results
Lower Cost -

Logistics costs have been reduced by 20%
Overheads reduced by 37% in supply chain

Less Inventory -
FGI has been reduced by as much as 40%

Faster Delivery -
Leadtime reduced by 50%
>80% ships in 4 days or less

Improved Predictability -
>10% improvement in predictability performance 

Faster Time to Value -
Up to 90% reduction in deployment time
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Thank You.
The Network is the Computer.TM
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Rising Role of Indirect Materials for Semiconductor Manufacturing 
 

Susumu Kohyama 
President and CEO 

Covalent Materials Corporation (former Toshiba Ceramics) 
 

In the long semiconductor history, smaller device geometry and larger wafer size have almost always resulted 
in effective cost reduction, better performance, more functionality and less power consumption. However, 
device miniaturization to sub-micron together with 300mm wafer process started to create various 
“Manufacturability” issues. In order to solve or ease such problems, role of indirect materials is increasing so 

rapidly, therefore collaborations among device manufacturers, semiconductor equipment manufacturers, and 
also materials and components suppliers become so critical and essential. 
 
Semiconductor industry is experiencing different and serious manufacturability problems, revealed gradually 

from 130nm node with 300mm wafer process, and more so for the 90nm. Phenomena are more complex for 
random logics in large-scale system LSI’s because of random pattern and multi-level metallization. Extreme 
lithography combined with variety of new materials resulted in lack of reproducibility and predictability. 
Process optimizations together with extensive process, device and circuit simulations supported by analysis 

tools and software improved the situation substantially, but without adequate satisfaction. Those challenges 
are getting to be more complicated for further device miniaturization down to 65, 45 and 32nm node.  
 
Optimization is often inadequate since total engineering system for manufacturing today is not structured in 

hierarchical manner, therefore materials and components, equipments, and actual process modules are 
developed and optimized without sufficient interactions. That’s why “design for manufacturing” is often 
inadequate from both yield and reliability point of view, caused by inaccurate modeling for lithography 
including all optical process, thin film deposition and etching, and the rest. 300mm prime requires more new 

materials for both direct and indirect, which amplify those problems even more complicated. 
 
Among various indirect materials, inorganic materials or Ceramics in wider definition are demonstrating rapid 
and steady progress recently, because of their unique characteristics. In addition to traditional ceramics and 

their combinations, ceramics compound with rare-earth element also started to play a unique role, especially 
in extreme environment such with active plasma. Structured components for high precision mechanical 
components are also essential both inside and outside of various manufacturing equipments. Fundamental 
material characteristics, mechanical accuracy both body and surface, and all related physical and chemical 

interactions should be studied and optimized under much wider collaborations in the industry. These efforts 
must be very important for the 300mm prime, and inevitable for 450mm generation to come afterwards. 
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Less is More

Paul Westbrook
Sustainable Development Manager

Texas Instruments International Facilities

p-westbrook@ti.com
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My Conference Footprint

Justify my resource use 
No one actually came here to see me
My plane was flying here anyway

I only added 0.1% additional weight
I rented a compact car

Easier to justify than make meaningful 
change
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Your Conference Justification

I love the bay area

I had to get out of the office

I had to get out of the house 

I enjoy airport security checks

2007 International Symposium on Semiconductor Manufacturing

Why Are We Here?

Maybe we just want to learn something and 
do better

If so, then remember that:
LESS  = MORE
waste     profit 

Man's mind, once stretched by a new 
idea, never regains its original 
dimensions. - Oliver Wendell Holmes 
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Agenda

Sustainable Development
What
Why

Natural Capitalism
Buildings and really BIG buildings
LEED
Case Study
Opportunity
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Social Sustainability
Cultural Identity
Empowerment

Accessibility 
Stability

Equity

Sustainable Development
The Balance of People, Profit, and the Planet

Environment

SocietyEconomy

Human Well Being

Environmental Sustainability
Ecosystem Integrity
Carrying Capacity
Biodiversity

Economic
Sustainability
Growth
Development
Productivity

A sustainable system delivers services without exhausting resources.  It 
uses all resources efficiently both in an environmental and economic sense.
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Why Change Current Practice?

Climate Change

1938

1981

1998

2006

Glacier National Park, Montana
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Cyclical, but Modified

Ice core data from the Vostok site in Antarctica were published by Petit et al in the British journal Nature. 
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Revolutionary Idea

First 
Industrial
Revolution:

People are scarce and 
nature is abundant –
increase labor 
productivity

People are abundant and 
nature is scarce –
increase resource
productivity

Next
Industrial
Revolution:

Natural Capitalism: Creating the Next Industrial Revolution
by Paul Hawken, L. Hunter Lovins, Amory Lovins – 1999     www.natcap.org

2007 International Symposium on Semiconductor Manufacturing

Waste Not, Want Not

Source:  Energy Information Administration: Annual Energy Review 2005

Annual U.S. energy waste = $300 billion (after 
saving $365b/y since ’75) – Amory Lovins, RMI

Waste seems to be the major 
growth industry. . . and opportunity

Source: Energy Information Administration / Annual Energy Review 2005

A trend is not destiny.
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Capitalism
Today we have a temporary aberration called 
“industrial capitalism” which is inadvertently 
liquidating its two most important sources of 
capital.. the natural world and properly 
functioning societies. No sensible capitalist would 
do that. – Amory Lovins

"The significant problems we face cannot be solved at the 
same level of thinking we were at when we created them."
- Einstein

“I don’t do problems, I do solutions.” – Amory Lovins
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Natural Capitalism

A way of doing business as if nature were 
properly valued...but without needing to know 
what it’s worth
Far more profitable even when natural capital, 
as now, is valued at zero
Being rapidly adopted in the private sector for its 
benefits to people, profits, and competitive 
advantage

““There is a simple rule about the environment. If there is There is a simple rule about the environment. If there is 
waste or pollution, someone along the line pays for it.waste or pollution, someone along the line pays for it.””
Lee Scott, Chief Executive, WalLee Scott, Chief Executive, Wal--Mart Mart 
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Business Model
Water Electricity

Natural Gas

Chemicals

Raw Materials

Process

Product

Process

Waste Reuse

Recycle

Profit
-$ $

Reduce

Reduce

Efficiency

Cost
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Buildings
Buildings consume:

12% of the potable water
40% of the raw materials
39% of all primary energy 
used in the US
70% of all U.S. electricity

Source: 2006 DOE Buildings Energy Data Book and USGBC

And buildings are 
responsible for 48% of all 
U.S. carbon emissions
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BIG Building – Wafer Fab
A very big, clean facility . . . 

300 mm diameter
1500-5000 chips ea
30,000 wafers/mo
1 billion chips/yr

2 mm

2 mm

. . . that fabfabricates very small chips on large silicon wafers

86nm

39nm

Hair = 80,000 nm dia

Total space:
1,100,000 gsf (102,000 m2)

Clean room space:
220,000 sf (20,400 m2)

Atom = 0.1 nm dia
DNA = 2 nm dia

Gate = 39 nm dia
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The Opportunity
Very tight temperature and humidity requirements . . .

70F+/-2 (21C+/-1) and 45% RH +/- 3%
Combined with a large amount of exhaust and subsequent make 
up air . . .

650,000 cfm (307 m3/sec) = 41 Macy’s Snoopy balloons a minute
Combined with the need to recirculate a large volume of air 
through the filters for cleanliness . . .

4,400,000 cfm (2077 m3/sec) = 22 Goodyear blimps
a minute 

Combined with hundreds of process tools with vacuum pumps, RF 
generators, and support equipment . . .
Combined with extensive use of deionized (DI) water to rinse the
wafers during processing . . . 

Could lead to annual power consumption of 170,000 mWh (10,000 homes worth)
and water consumption of 3 million gallons/day (6,000 homes worth).

Annual utility bills could total $20M - $25M.
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TI Path to Sustainability 
Strategy Team - Fabscape

4 strategy teams were formed in advance of project
Request made to add a 5th team - sustainability
Generated early white papers on a number of ideas

Tour (Westbrook House – www.enerjazz.com/house)
Invited 3 VP’s to tour active/passive solar home
Low utility bills for “normal” house spurred interest

Design Workshop
Teamed up with Rocky Mountain Institute (RMI)
Held 3-day design charrette to brainstorm ideas
Generated 15 “Big Honkin’ Ideas” to carry forward along with a 
large list of other good ideas
Made a first pass at LEED score sheet

2007 International Symposium on Semiconductor Manufacturing

What is LEED?
Leadership in Energy and Environmental Design 

The LEED Green Building Rating System™ is a voluntary, 
consensus-based national standard for developing high-
performance, sustainable buildings.  There are 5 broad 
categories that force an emphasis on a holistic approach to 
design:

Sustainable Sites
Water Efficiency
Energy & Atmosphere
Materials & Resources
Indoor Environmental Quality
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92 Acre Site92 Acre Site
1,090,000 Gross Square Feet1,090,000 Gross Square Feet
220,000 Square Feet of Cleanroom Space220,000 Square Feet of Cleanroom Space
Population of approximately 1000 EmployeesPopulation of approximately 1000 Employees
Building completed in 2006Building completed in 2006
Main ComponentsMain Components
•• Fab BuildingFab Building
•• Support BuildingSupport Building
•• Mechanical BuildingMechanical Building
•• Administration Building Administration Building 

RFAB – A Case Study
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CUP

Fab

Support

Admin

RFAB
Site Layout
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Cost Reduction – Friend or Foe? 

The design team was challenged with reducing the 
fab cost/sf by 30% from the previous fab!

Forced space efficiency (2 level vs. 3 level)
Forced us to question everything
Couldn’t just copy previous design – had to innovate
All of this led to . . . . Engineering!

Project was registered with LEED
Goals: GOLD for Admin and SILVER for Fab
Provided a focusing mechanism for team
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Sustainable Sites
SS Prerequisite 1 Erosion and Sedimentation Control

Typical silt fence Compost tubes

SS Credit 4.1 - Alt Trans,  Public Transportation Access
Free shuttle to rail station 1 mile away.  Free annual public Free shuttle to rail station 1 mile away.  Free annual public 
transportation pass for all TI employees.transportation pass for all TI employees.

SS Credit 4.2 - Alt Trans, Bicycle Storage & Changing
Provided covered bicycle parking and showers / lockersProvided covered bicycle parking and showers / lockers

Used compost filled tubes instead of 
typical silt fence
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Sustainable Sites
SS Credit 4.4 - Alt Transportation, Parking Capacity
Preferred parking spaces for hybrid cars, vanpools, carpools.

SS Credit 5.1 - Reduced Site Disturbance, Protect or Restore 
Open Space
Site was a originally a wheat field. Restored large sections with native grasses 
and wildflowers.

SS Credit 5.2 - Reduced Site Disturbance, Development Footprint
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Sustainable Sites
SS Credit 6.1 - Stormwater Management, Rate and Quantity
SS Credit 6.2 - Stormwater Management, Treatment 

Pond collects runoff from most of the 92 acres.  Capacity = 2.7 
million gallon base + 2 million gallon buffer.  Pond meters runoff 
and settles sediment.  Pond water is used for all site irrigation.

Windmill 
drives an air 
compressor 
to aerate 
the pond. >
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Sustainable Sites
SS Credit 7.1 - Landscape & Exterior Design to Reduce Heat 
Islands, Site – reflective concrete, shade trees
SS Credit 7.2 - Landscape & Exterior Design to Reduce Heat 
Islands, Roof 

Reflective Roof

Reflective
Concrete

Typical
Concrete

Pond
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Sustainable Sites

SS Credit 8 - Light Pollution Reduction

Full cutoff
down light

Down light
for flag

Bollard –
L.E.D. light,  

solar powered
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Water Efficiency
WE Credit 1.1 - Water Efficient Landscaping, Reduce by 50%
WE Credit 1.2 - Water Efficient Landscaping, No Potable Use or No 
Irrigation – Pond is our irrigation source
WE Credit 2 - Innovative Wastewater Technologies
WE Credit 3.1 - Water Use Reduction, 20% Reduction
WE Credit 3.2 - Water Use Reduction, additional 10% Reduction   
Admin =  39%, Fab = 41%

Water turbine powered 
sensor faucet
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Water Efficiency (FAB)
Though it’s not counted in LEED, there are a number of process 
water reclaim and reuse steps incorporated:

RO Brine is used in the cooling towers
Primary Mixed Bed Water is used for CMP polishers
Secondary UF for additional water recovery from UF and 
Polish Beds
Secondary rinse bath DI water reclaim
IW water used for POU abatement and large exhaust 
scrubbers
Segregate and collect sulfuric acid waste
MUA condensate sent to site pond for irrigation use



2007 International Symposium on Semiconductor Manufacturing

Energy and Atmosphere
EA Prerequisite 1 Fundamental Systems Commissioning
EA Prerequisite 2 Minimum Energy Performance
EA Prerequisite 3 CFC Reduction in HVAC&R Equipment
EA Credit 1.1 - Optimize Energy Performance, 
15% New,  5% Existing (above Energy Code Std)
You earn an additional point for every 5% improvement up to a 
max of 10 points in this category. 5 points (~38% better than 
code).

ENERGY SAVINGS APPROACH
Tools and Support Equipment 
Shell efficiency
Facilities systems integration and efficiency

2007 International Symposium on Semiconductor Manufacturing

Typical Texas Office Building Energy Use

Lighting
42%

Vent / Cooling
24%

Office 
Equipment

18%

Heating
6%

Water Heating
5%

Misc
5%

Typical Texas Admin Bldg Energy

Admin Cooling Load Typical Texas Bldg

Lighting
29%

PC/Equip
14%

Roof
7%

Windows
12%

Walls
11%

Ventilation
14%

Vent-Latent
6%

People
3%

People-Lat
4%

Cooling load
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Fab Cooling Load

Ventilation-
Latent 38% Equipment 31%

Roof 2%
Walls 1%

Ventilation 23% VLF 3%
Lighting 2%

Typical Texas Fab Energy

Process Tools Breakdown

Process Pumps
52%

Heaters
13%

Misc
12%

Non-Process 
Pumps

9%

UPS Controller
4%

RF Gen
6%

Remote Plasma 
Clean
3%

Mini Environ
1%

Facilities Systems Breakdown

Chillers
42.0%

Recirc Fans
18.5%

N2 Plant
12.2%

UP Water
8.2%

Exhaust
6.9%

MU Air
4.9%

CDA
4.4% PC Water Pump

2.9%

Wafer Fab Electrical Power Consumption
 (Sematech Data - 14 fab average)

Facilities 
Systems

59%

Process 
Tools
41%

Newer 300mm fabs are moving closer to a 50% / 50% ratio.

Electric Power Use
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Boiler

Fab Energy Flow

Recirc Fans

Shell Loss
- air leak
- thermal

Tool Power

Lighting 

Support Syst

Cooling Coil

Other Exh
Gen Exh

Enthalpy Wheel

54 CHW

MUA

40 CHW

Boiler

CDA

Make Up Air

Run Around

2. Internal Cooling Load
3. Sensible Heat Removal

1. External Load
4. Exhaust and Make Up Air

5. MUA Cooling, Dehumidification, and Heating

6. Energy Efficient – Energy Recovery
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Energy Savings – Tool Loads

Vacuum Pumps (reduced cooling load by >300 tons)
Met with suppliers to assess developments in pump efficiency, 
current OEM testing, and future plans (pumps have improved >35%)
Worked with Sematech and vendors to agree on an idle signal 
protocol

Exhaust (reduced exhaust load by >100,000 cfm)
Return some general exhaust (heat) to space
Identify top tool internal constraints and work w/suppliers

PC Water (reduced system flow by >3,000 gpm)
Reduce pressure drop and increase delta T on tool and support 
equipment heat exchangers
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Energy Savings – Shell and Admin
Passive solar orientation with exterior shading
Energy and Daylight modeling
Optimized glazing (high VLT, low SHGC, low U value)
Reflective roof (high reflectivity, high emissivity)
Natural daylighting with light shelves
High efficiency lighting (motion + daylight sensors)
Demand controlled ventilation (control on CO2)
Attention to detail on insulation and infiltration
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Energy Savings – Central Plant
Chiller Plant (25% of fab load) 

Split plant to match needs to capacity
40 deg F for dehumidification (.44 - .51 kW/ton)
54 deg F for all other loads (.32 - .50 kW/ton)

Heat Recovery on 54 degree plant (75% of CHW load)
More constant load year round
Minimal energy penalty for free hot water
Reduced boiler count from 6 to 2 (500HP each)

Utilize variable primary distribution
Redundancy is 1 x 40F chiller for both 40F and 54F (blending 
for 54F)
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Energy Savings – Chiller Plant

40F CHWS

54F CHWR

54F CHWS

70F (21C)CHWR

4560 tons –
40F (4.4C)

8000 tons –
54F (12.2C) with 

heat recovery

1520T

1600T

1600T

1600T

1600T

1600T

1520T

1520T

• Make-up air pre-cool  
• Cleanroom recirc. air 
• PC Water
• Plant Vacuum
• Cooling for DIW 
• Misc. AHU

MUA dehumidification
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Energy Savings – Hot Water

100F
(38C) 
HRWS

65F (18C) 
HRWR

54F heat 
recovery
bundles

HR

HR

HR

HR

HR

• MUA pre-heat/re-heat
• Raw water heating for DIW 

500 HP

500 HP
Boiler back-up

CDA

25 HP

25 HP HDIW heating 

140F HWR

180F HWS

HDIW 
boilers

Cooling Towers

1

2

3
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Energy Savings – Air Movement
Make Up Air 

Utilized run around coils for free reheat
Lowered face velocity to <400 fpm to reduce fan HP
Used high pressure humidification instead of steam
Investigating enthalpy wheel recovery

Recaptures >70% of the exhaust enthalpy
Recirculating Air

25% HEPA coverage (300 ton load reduction vs. 50%)
Tested FFU bidders and selected based on efficiency

At 90 fpm = 6100 cfm/kW (very good)
At 70 fpm > 8000 cfm/kW (excellent)
Reduce filter pressure drop, minimize velocity

Boosted actual operating efficiency by another 30%!
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Energy Savings - Pumps, Fans, & More

Utilize the Big Duct, Small Fan & Big Pipe, Small Pump 
Idea – minimize friction loss

Pretend that every pipeline is a drain line
First optimize the piping layout, then layout the equipment

Utilize Variable Frequency Drives and minimize balancing 
valves (drive with accelerator, not brake)

Continue to use premium efficiency motors

We did well.   We can do even better.
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Energy and Atmosphere

EA Credit 3 Additional Commissioning
EA Credit 4 Elimination of HCFC's and Halons
EA Credit 5 Measurement and Verification

“If you don’t measure it – you can’t manage it”
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What is the payback of the following items?

Danger: Analysis Paralysis

Solar Water Heating Crown MoldingLeather Seats

Chances are no one ever asks about payback on the last two, 
but the first one (which actually has payback) will get analyzed
to death.
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Integrated Design Example #1
An example of making the connections

Light Fixture Selection

Standard cost = $125
op cost = $40/yr

Ergolight cost = $375
op cost = $25/yr

Simple payback = 16.7 years

However, we need 30% fewer Ergolight 
fixtures. Simple payback down to 6.7 years.

Efficient lighting also saves cooling energy. 
Simple payback down to 6.0 years.

Add the contribution from dozens of similar projects (lighting, reflective roof, light 
shelves, sun shades, quality windows, extra insulation, vacuum pumps, . . . . . . )

Enough cooling load disappears to avoid buying a $1M chiller . . . and the 
cooling tower, pumps, pipes, and even the space needed to install it.

Simple payback is now 0.0 years.  The total net capital cost is the 
same, or even less, and the operating costs are lowered forever.

Typical Texas Office Building Energy Use

Lighting
42%

Vent / Cooling
24%

Off ice Equipment
18%

Heating
6%

Water Heating
5%

Misc
5%

Mmmm... 
pie charts

Lighting #1 
energy user
In office
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Integrated Design Example #1
But wait, it gets even better . . .
Ergolights are individually controllable by each employee
Natural daylighting has been shown to increase productivity

Cost of operation over 30 years for an office building

People costs account for 92% of all costs over a 30 year period.

If natural daylighting, self-control of lighting, improved indoor air quality, and all 
the other green building factors improved productivity by just 1% that would 
save the company >$1M/year for a large office complex.

Plus, if people like the building and control over their space it can give 
companies a recruiting advantage for top talent.
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Materials and Resources
MR Credit 2.1 - Construction Waste Management, Divert 50%
MR Credit 2.2 - Construction Waste Management, Divert 75% 
Almost 90% of construction waste was recycled
MR Credit 4.1 - Recycled Content, Specify 5% p.c. or 10% p.c. + 
p.I. 
MR Credit 4.2 - Recycled Content, Specify 10% p.c. or 20% p.c. + 
p.I. Admin achieved 35%, Fab was 57%
MR Credit 5.1 - Local/Regional Materials, 20% Manufactured 
Locally  Admin=76%, Fab= 73%
MR Credit 5.2 - Local/Regional Materials, of 20% Above, 50% 
Harvested Locally Admin=71%, Fab= 30%+
MR Credit 7 - Certified Wood

Admin=79%, Fab= 100%
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Indoor Environmental Quality
IEQ Prerequisite 1 - Minimum IAQ Performance
IEQ Prerequisite 2 - Envir Tobacco Smoke (ETS) Control
IEQ Credit 1 - Carbon Dioxide (CO2) Monitoring
IEQ Credit 3.1 - Construction IAQ Management Plan, During 
Construction
IEQ Credit 3.2 - IAQ Mgmt Plan, Before Occupancy
IEQ Credit 4.1 - Low-Emitting Materials, Adhesives & Sealants
IEQ Credit 4.2 - Low-Emitting Materials, Paints
IEQ Credit 4.3 - Low-Emitting Materials, Carpet
IEQ Credit 4.4 - Low-Emitting Materials, Composite Wood
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Indoor Environmental Quality

IEQ Credit 5 - Indoor Chemical and Pollutant Source Control
IEQ Credit 7.1 - Thermal Comfort, Comply with ASHRAE 55-1992
IEQ Credit 7.2 - Thermal Comfort, Permanent Temperature & 
Humidity Monitoring
IEQ Credit 8.2 - Daylight and Views, Views for 90% of Spaces
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Innovation

There are also (4) additional points available for innovation and/or 
areas where you achieve well above and beyond the standard 
credit point
There is (1) point for having a LEED Accredited Professional 
working on the project
Big Benefit of LEED

Provided a mechanism to get people to focus on making 
good choices for the long term good of the building and 
occupants
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TI RFAB
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Cost / Benefit
We will invest <1% of the project cost (<$1.5M) in LEED related 
items – predominately efficiency improvements that we would 
consider regardless of LEED
But remember that the overall project cost 30% LESS than our 
previous 300mm fab.
The first full year we should recover $1M in operating savings
At full build out we will save >$4.0M per year in operating costs`

20% energy reduction
35% water use reduction
50% emissions reduction

www.ti.com/rfab
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The abalone self-assembles an inner shell twice as 
tough as the best ceramics — in seawater, at 

ambient temperatures, with zero waste.

Nature as a Mentor
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BiomimicryBiomimicry

Hargroves, K. and Smith, M.H. (2005) The Natural Advantage of Nations: Business 
Opportunities, Innovation and Governance in the 21st Century, Earthscan, London. 

2007 International Symposium on Semiconductor Manufacturing



2007 International Symposium on Semiconductor Manufacturing

2007 International Symposium on Semiconductor Manufacturing



2007 International Symposium on Semiconductor Manufacturing 500-Series Shinkansen

2007 International Symposium on Semiconductor Manufacturing

Your Turn

You’ve had the power to make changes all along
Opportunities await
Use nature as a mentor
Value the earth’s services – they will become 
increasingly more valuable
The environment and the economy are undeniably 
linked – even if we have been denying it for 
centuries.
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DM: Design for Manufacturing  
This area includes discussion of collaboration between design and manufacturing. Techniques for verifying 
resolution enhancement techniques and OPC are included.  

• Optical Proximity Correction  
• Design Rule Checks  
• Rapid Process Qualification  
• Enlarging Process and Yield Windows  
• Device Simulation  

 
 
ES: The Green Factory – the Role of EHS  
This area focuses on reduction of energy consumption, recycling of chemical reagents, and reduction of the 
environment footprint of manufacturing.  

• Emissions / Effluents Control  
• Energy Saving  
• Recycling  
• Safety and Health  
• Community Involvement  
• Ergonomics  
• Zero Emission  
• Global Environment Protection  

 
 
FD: Factory Design and Automated Material Handling  
This area focuses on fab design and its key enablers to meet the flexibility, extendibility, and scalability needs of a 
cost-effective leading-edge fab.  

• Fab and Cleanroom Design  
• Equipment Layout  
• New Fab Concepts (Extendibility, Scalability, Agility)  
• Mini-environments / FOUP / Automation / Assembly  
• Automation and Material Handling System  
• Mini Line / Ultra Short Cycle Time Line  

 
 
MC: Manufacturing Control and Execution  
This area includes systems for manufacturing execution and decision support systems, factory scheduling, and 
control of equipment/material handling systems.  

• Cycle Time Reduction  
• Systems for Flexible Manufacturing  
• Scheduling, Dispatching/Simulation and Forecasting Technology  
• Integration of Manufacturing and Business Systems  
• Factory Floor Control and Automated Exception Handling  
• Productivity: Cost Improvement  
• Manufacturing and Recipe Management  
• Tool and Fab Monitoring  
• Factory Systems for Lean Manufacturing  
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MS: Manufacturing Strategy and Operations Management  
This area focuses on strategy and concepts for more efficient factories and their operation management to meet 
rapidly changing complex business requirements.  

• Organizational Design  
• Capital Productivity  
• Education and Training  
• Resource Management  
• Total Productive Maintenance  
• Quality Management  
• Supply and Logistics  
• Manufacturing Agility  
• Ramp to Volume  
• Risk Management and Mitigation  
• Manufacturing Business Model  

 
 
PC: Process and Equipment Control  
This area focuses on tighter process control for 90nm/65nm production, systems to enabler faster ramps to volume 
production and higher uptime by equipment and process monitoring.  

• Line Process Feedback / Feed forward Control  
• Process Control Spanning Multiple Process Steps  
• Equipment Embedded APC  
• Equipment and Process Monitoring  
• Fault Detection and Classification  
• Equipment Performance Measurements  
• Inline and In situ Measurements  
• Statistical Approach for Equipment and Process Diagnostics  
• Robust Engineering  
• Design of Experiment  
• Quality Engineering  

 
 
PE: Advanced Process and Metrology Equipment  
This area focuses on improved pattern definition and control and the metrology needed to achieve those 
improvements. The application of equipment engineering system will be highlighted.  

• New Equipment Architecture and Design  
• Equipment Performance Evaluation  
• Maintenance Practices  
• Design of New Unit Process and Module  
• Defect Reduction in Individual Equipment  
• Measurement / Metrology Process Improvement  
• Equipment Engineering Capability Compatible Design  
• Tool Matching  
• Variation Reduction and Process Stability  
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PO : Process and Material Optimization  
This area focuses on high productivity manufacturing processes for the miniaturization and cost reduction, including 
software applications for modeling, simulation and test.  

• Process Simplification  
• Low-cost Process Integration  
• Material for Process Optimization  
• Unit Process Modeling  
• Precision Process Technique  
• Defect Reduction and Process Integration  
• Novel Process Techniques  
• Optimization of Test Wafer  
• TCAD Process Analysis  
• Reliability Improvements  

 
  

PT: Advanced Packaging and Test  
This area focuses on the processes such as Back Grinding, Dicing, Packaging and Final Test which are applied after 
wafer processing. Advanced systems for packaging (including SiP), simulation, and optimization of test programs 
and sampling are included.  

• Advanced Wafer Level Package  
• Wafer thinning and Dicing Technology  
• Back End Process and Property Simulation  
• 3D Packaging Technology and Property Simulation  
• Environmental Consideration for Back End Process  
• Test Strategy Optimization  

 
 

SC: Supply Chain Integration  
This area focuses on coordinating the supply chain through within a factory and across factories for the entire 
manufacturing chain. Techniques for inventory management, scheduling, on delivery will be discussed.  

• Supply Chain Management  
• Inventory Management  
• Just-In-Time Delivery Techniques  
• Distribution Network Modeling  
• Demand Planning and Forecasting  

 
 

YE: Yield Enhancement and Contamination Control  
This area focuses on yield enhancement technology including inspection, analysis and reduction of defects and 
particles. Discussion on contamination control will also be included.  

• Defect Detection, Classification and Control  
• Preventive Defect Monitoring and Feedback  
• Advanced Inspection Methods  
• Line-Yield Estimation Methodology  
• Yield Modeling and Enhancement  
• Failure Analysis (FA) Techniques, FMEA and FTA  
• System for Quick Root Cause Analysis  
• Contamination Control  
• Low Cost Cleaning  
• Wet/Dry Cleaning Process and Equipment  
• Mini-environments / FOUP  
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