
PROCEEDINGS OF SPIE 

Volume 8441 
 
 

Proceedings of SPIE, 0277-786X, v. 8441 
 

SPIE is an international society advancing an interdisciplinary approach to the science and application of light. 
 

Photomask and Next-Generation 
Lithography Mask Technology XIX 

Kokoro Kato 
Editor 
 
 
17–19 April 2012 
Yokohama, Japan 
 
 
Sponsored by                  
PMJ Photomask Japan 
BACUS 
SPIE 
 
Published by 
SPIE 
 
 
 
 

Photomask and Next-Generation Lithography Mask Technology XIX, edited by Kokoro Kato,
Proc. of SPIE Vol. 8441, 844101 · © 2012 SPIE · CCC code: 0277-786X/12/$18 · doi: 10.1117/12.999461

Proc. of SPIE Vol. 8441  844101-1



The papers included in this volume were part of the technical conference cited on the cover and 
title page. Papers were selected and subject to review by the editors and conference program 
committee. Some conference presentations may not be available for publication. The papers 
published in these proceedings reflect the work and thoughts of the authors and are published 
herein as submitted. The publisher is not responsible for the validity of the information or for any 
outcomes resulting from reliance thereon. 
 
Please use the following format to cite material from this book: 
   Author(s), "Title of Paper," in Photomask and Next-Generation Lithography Mask Technology XIX, 
edited by Kokoro Kato, Proceedings of SPIE Vol. 8441 (SPIE, Bellingham, WA, 2012) Article CID 
Number. 
 
ISSN 0277-786X 
ISBN 9780819491367 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time)· Fax +1 360 647 1445 
SPIE.org 
 
Copyright © 2012, Society of Photo-Optical Instrumentation Engineers 
 
Copying of material in this book for internal or personal use, or for the internal or personal use of 
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by 
SPIE subject to payment of copying fees. The Transactional Reporting Service base fee for this 
volume is $18.00 per article (or portion thereof), which should be paid directly to the Copyright 
Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also be made 
electronically through CCC Online at copyright.com. Other copying for republication, resale, 
advertising or promotion, or any form of systematic or multiple reproduction of any material in this 
book is prohibited except with permission in writing from the publisher. The CCC fee code is 
0277-786X/12/$18.00. 
 
Printed in the United States of America. 
 
Publication of record for individual papers is online in the SPIE Digital Library. 

 
SPIEDigitalLibrary.org 
 
 
 
 

 
Paper Numbering: Proceedings of SPIE follow an e-First publication model, with papers published 
first online and then in print and on CD-ROM. Papers are published as they are submitted and meet 
publication criteria. A unique, consistent, permanent citation identifier (CID) number is assigned to 
each article at the time of the first publication. Utilization of CIDs allows articles to be fully citable as 
soon as they are published online, and connects the same identifier to all online, print, and 
electronic versions of the publication. SPIE uses a six-digit CID article numbering system in which: 

 The first four digits correspond to the SPIE volume number.  
 The last two digits indicate publication order within the volume using a Base 36 numbering 

system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04, 
05, 06, 07, 08, 09, 0A, 0B … 0Z, followed by 10-1Z, 20-2Z, etc. 

The CID number appears on each page of the manuscript. The complete citation is used on the first 
page, and an abbreviated version on subsequent pages. Numbers in the index correspond to the 
last two digits of the six-digit CID number. 

Proc. of SPIE Vol. 8441  844101-2



  Contents 

 
 ix Conference Committee 
 
 
  MASK PROCESS AND DEGRADATION I  
 
 8441 02 Interplay of three-dimensional profile change and CD variation in 193-nm advanced binary 

photomasks [8441-11] 
  Y.-Y. Lin, S. Su, W.-C. Hsush, T.-C. Lien, J.-J. Chen, S.-C. Lee, A. Yen, Taiwan Semiconductor 

Manufacturing Co., Ltd. (Taiwan) 
 
 8441 03 Tales of scales: how to enable backup process tool qualification for high-end photomasks 

[8441-16] 
  G. R. Cantrell, C. Bürgel, M. Sczyrba, J. Heumann, S. Meusemann, C. Utzny, Advanced Mask 

Technology Ctr. GmbH & Co. KG (Germany) 
 
 8441 04 A simulation of chrome migration and its prevention in photomask [8441-41] 
  J.-M. Kim, I.-B. Hur, D.-H. Lee, S.-S. Choi, PKL Photronics (Korea, Republic of) 
 
 8441 05 New development system for EUV mask (Best Oral Paper Award) [8441-61] 
  M. Terayama, H. Sakurai, M. Sakai, M. Itoh, Toshiba Corp. (Japan); H. Funakoshi, H. Iwasaka, 

J. Iizuka, M. Maruyama, Tokyo Electron Kyusyu Ltd. (Japan); N. Hayashi, Dai Nippon Printing 
Co., Ltd. (Japan) 

 
 
  METROLOGY I  
 
 8441 06 Mask CD uniformity metrology for logic patterning and its correlation to wafer data 

[8441-39] 
  B. Le Gratiet, R. Zékri, F. Sundermann, STMicroelectronics (France); T. Trautzsch, T. Thaler,  

R. Birkner, U. Buttgereit, Carl Zeiss SMS GmbH (Germany) 
 
 8441 07 A study of closed-loop application for logic patterning (Best Oral Paper Award) [8441-53] 
  H. Imai, S. Yoshikawa, H. Takamizawa, Dai Nippon Printing Co., Ltd. (Japan); B. Le-Gratiet,  

A. Pelletier, F. Sundermann, STMicroelectronics (France); U. Buttgereit, T. Trautzsch, T. Thaler, 
Carl Zeiss SMS GmbH (Germany); E. Graitzer, Carl Zeiss SMS Ltd. (Israel) 

 
 8441 08 CD-Metrology of EUV masks in the presence of charging: measurement and simulation 

[8441-71] 
  S. Babin, S. Borisov, aBeam Technologies, Inc. (United States); H. Hakii, Y. Nishiyama,  

I. Yonekura, Toppan Printing Co., Ltd. (Japan) 
 
 8441 09 New CDSEM technology and its performance for multiple patterning process [8441-09] 
  Y. Chihara, K. Ito, M. Kuribara, T. Iwai, S. Shida, M. Seyama, J. Matsumoto, T. Nakamura, 

Advantest Corp. (Japan) 
 
 
 

iii

Proc. of SPIE Vol. 8441  844101-3



  WRITING I  
 
 8441 0A Closed loop registration control (RegC) using PROVE as the data source for the RegC 

process (Invited Paper) [8441-36] 
  E. Graitzer, A. Cohen, V. Dmitriev, I. Balla, D. Avizemer, Carl Zeiss SMS Ltd. (Israel); D. Beyer,  

K. Boehm, W. Degel, Carl Zeiss SMS GMBH (Germany) 
 
 8441 0B Results of proof-of-concept 50keV electron multi-beam mask exposure tool (eMET POC) 

[8441-58] 
  E. Platzgummer, C. Klein, H. Loeschner, IMS Nanofabrication AG (Austria) 
 
 8441 0C Deflector contamination in E-beam mask writer and its effect on pattern placement error of 

photomask for sub 20nm device node [8441-68] 
  S. Bae, J. Choi, S. H. Park, B. G. Kim, C.-U. Jeon, Samsung Electronics Co., Ltd. (Korea, 

Republic of) 
 
 
  REPAIR  
 
 8441 0D Photomask repair technology by using gas field ion source (Best Oral Paper Award) 

[8441-65] 
  F. Aramaki, T. Kozakai, O. Matsuda, O. Takaoka, Y. Sugiyama, H. Oba, K. Aita, A. Yasaka, SII 

NanoTechnology Inc. (Japan) 
 
 8441 0E Applications and development of BitClean technology including selective nanoparticle 

manipulation [8441-17] 
  T. Robinson, D. Brinkley, R. White, J. LeClaire, M. Archuletta, R. Bozak, D. Yi, RAVE LLC (United 

States) 
 
 8441 0F The door opener for EUV mask repair [8441-47] 
  M. Waiblinger, Carl Zeiss SMS GmbH (Germany); R. Jonckheere, IMEC (Belgium); T. Bret, Carl 

Zeiss SMS GmbH (Germany); D. Van den Heuvel, IMEC (Belgium); C. Baur, G. Baralia, Carl 
Zeiss SMS GmbH (Germany) 

 
 
  EDA, OPC AND RET  
 
 8441 0G A perspective on collaborative research for emerging technologies and design (Invited 

Paper) [8441-29] 
  A. R. Neureuther, Univ. of California, Berkeley (United States) 
 
 8441 0H Roadmap to sub-nanometer OPC model accuracy [8441-43] 
  J. L. Sturtevant, E. Tejnil, Mentor Graphics Corp. (United States) 
 
 8441 0I Novel OPC flow for the trim-mask lithography [8441-08] 
  Y. Kojima, A. Moniwa, T. Maruyama, Renesas Electronics Corp. (Japan); M. Ishibashi, 

Renesas Design Corp. (Japan); H. Taoka, Renesas Electronics Corp. (Japan) 
 
 8441 0J Hybrid OPC verification flow with compact and rigorous models [8441-01] 
  K. Y. Chen, C. Liao, Nanya Technology Corp. (Taiwan); C. W. Tsai, C. Chen, Synopsys Taiwan 

Ltd. (Taiwan); M. Miyagi, Synopsys Inc. (United States) 
 

iv

Proc. of SPIE Vol. 8441  844101-4



 8441 0K Assist feature printability prediction by 3-D resist profile reconstruction [8441-18] 
  X. Zheng, J. Huang, F. Chin, A. Kazarian, Synopsys, Inc. (United States); C.-C. Kuo, Synopsys, 

Inc. (Taiwan) 
 
 
  FPD PHOTOMASKS  
 
 8441 0L Over-generation-10 size FPD photomasks for virtual reality [8441-66] 
  K. Shiojiri, SK-Electronics Co., Ltd. (Japan) 
 
 8441 0M Layout and reticle verification for FPD [8441-69] 
  M. Takagi, K. Yamaguchi, H. Chida, T. Munakata, N. Ono, Jedat Inc. (Japan) 
 
 8441 0N Past and future challenges from a display mask writer perspective [8441-26] 
  P. Ekberg, Micronic Mydata AB (Sweden) and KTH Royal Institute of Technology (Sweden); 

A. von Sydow, Micronic Mydata AB (Sweden) 
 
 8441 0O Repair technology for large scale photomasks [8441-72] 
  F. Aramake, T. Kozakai, Y. Nakagawa, Y. Koyama, M. Aso, H. Momota, H. Takiguchi,  

M. Okabe, M. Muramatsu, SII NanoTechnology Inc. (Japan) 
 
 8441 0P Loss free mask production with inspection, repair, and pellicle handling systems [8441-30] 
  M. Yonezawa, T. Cho, M. Takano, M. Toriguchi, M. Shinoda, M. Hamakawa, S. Matsumoto, 

Lasertec Corp. (Japan) 
 
 
  MDP I  
 
 8441 0Q Fast layout processing methodologies for scalable distributed computing applications 

[8441-03] 
  C. Kang, J. Shin, Samsung Electronics Co., Ltd. (Korea, Republic of); B. Durvasula, SoftJin 

Technologies (India); S. Seo, D. Jung, J. Lee, Y. Park, Samsung Electronics Co., Ltd. (Korea, 
Republic of) 

 
 8441 0R Novel MRC algorithms using GPGPU (Best Poster Award) [8441-27] 
  K. Kato, Y. Taniguchi, T. Inoue, SII NanoTechnology Inc. (Japan); K. Kadota, National Institute 

of Advanced Industrial Science and Technology (Japan) 
 
 8441 0S Mask data preparation flow for advanced technology nodes [8441-49] 
  A. Marques, C. Miramond, L. Echene, STMicroelectronics (France); O. Ndiaye, J. Entradas, 

O. Toublan, Mentor Graphics Corp. (France); S. Schulze, Mentor Graphics Corp. (United 
States) 

 
 8441 0T Maskshop data preparation and quality control: from supplier management viewpoint 

[8441-04] 
  E. Deng, R. Lee, C. D. Lee, United Microelectronics Corp. (Taiwan) 
 
 
  EDA, OPC, AND RET  
 
 8441 0U Systematic study of source mask optimization and verification flows [8441-24] 
  Y. Ben, A. Latypov, G. S. Chua, Y. Zou, GLOBALFOUNDRIES (United States) 

v

Proc. of SPIE Vol. 8441  844101-5



 8441 0V EUV and 193 mask line width roughness (LWR) impact on wafer CD LWR [8441-07] 
  C. T. Huang, C. Cheng, M. J. Chen, United Microelectronics Corp. (Taiwan) 
 
 8441 0W A systematic approach for extracting verification patterns from an OPC test mask [8441-40] 
  M. K. A. Kamel, M. Al-Imam, Mentor Graphics Corp. (Egypt) 
 
 
  MASK PROCESS AND DEGRADATION II  
 
 8441 0X New paradigm for effective particle removal cleaning of EUV mask [8441-64] 
  J. Yoon, H.-S. Lee, H. Kim, H. Oh, J. Choi, P. Chung, I. Shin, C. Jeon, Samsung Electronics Co., 

Ltd. (Korea, Republic of) 
 
 8441 0Y Impact of mask line edge roughness and statistical noise on next generation mask making 

[8441-59] 
  B. G. Kim, J. Choi, S. H. Lee, C. U. Jeon, Sansung Electronics Co., Ltd. (Korea, Republic of) 
 
 8441 0Z Study on storage components and application performance for mask haze prevention 

[8441-05] 
  S. L. Chen, T. Y. Fang, R. Lai, C. D. Lee, S. H. Yeh, T. Chen, United Microelectronics Corp. 

(Taiwan) 
 
 8441 10 Evaluation of molecular contaminants in the micro-environment between photomask and 

pellicle using analysis tool [8441-10] 
  M. Douzono, I. Shimada, T. Ueda, T. Nonaka, Y. Kawano, M. Murakami, Sumika Chemical 

Analysis Service, Ltd. (Japan) 
 
 
  WRITING II  
 
 8441 11 EB alignment function for defect mitigation of EUV blank [8441-60] 
  S. Yoshitake, S. Wake, Y. Sengoku, S. Hayashi, T. Iijima, M. Ogasawara, K. Hattori, NuFlare 

Technology, Inc. (Japan) 
 
 8441 12 Placement error due to charging in EBL: experimental verification of a new correction 

model [8441-55] 
  S. Babin, S. Borisov, aBeam Technologies, Inc. (United States); Y. Kimura, K. Kono, HOYA Corp. 

(Japan); V. Militsin, aBeam Technologies Inc. (United States); R. Yamamoto, HOYA Corp. 
(Japan) 

 
 
  METROLOGY II  
 
 8441 13 Evaluation of 3D metrology potential using a multiple detector CDSEM [8441-42] 
  H. Hakii, I. Yonekura, Y. Nishiyama, K. Tanaka, K. Komoto, Toppan Printing Co., Ltd. (Japan); 

T. Murakawa, M. Hiroyama, S. Shida, M. Kuribara, T. Iwai, J. Matsumoto, T. Nakamura, 
Advantest Corp. (Japan) 

 
 
 
 
 

vi

Proc. of SPIE Vol. 8441  844101-6



  INSPECTION I  
 
 8441 14 Shedding light on EUV mask inspection (Best Poster Award) [8441-35] 
  K. Seki, Toppan Photomasks, Inc. (United States); K. Badger, E. Gallagher, IBM 

Microelectronics (United States); T. Konishi, Toppan Photomasks, Inc. (United States);  
G. McIntyre, IBM Microelectronics (United States) 

 
 8441 15 EUV actinic blank inspection tool with a high magnification review mode [8441-21] 
  T. Suzuki, H. Miyai, K. Takehisa, H. Kusunose, Lasertec Corp. (Japan); T. Yamane, T. Terasawa, 

H. Watanabe, S. Inoue, I. Mori, EUVL Infrastructure Development Ctr. (Japan) 
 
 8441 16 Development of novel projection electron microscopy (PEM) system for EUV mask 

inspection [8441-52] 
  M. Hatakeyama, T. Murakami, T. Karimata, K. Watanabe, Y. Naito, EBARA Corp. (Japan);  

T. Amano, R. Hirano, S. Iida, H. Watanabe, T. Terasawa, EUVL Infrastructure Development 
Ctr., Inc. (Japan) 

 
 8441 17 Development of a new mask pattern inspection tool NPI-7000 and applied results to EUV 

mask inspection [8441-31] 
  H. Hashimoto, N. Kikuiri, I. Isomura, M. Isobe, N. Musashi, Nuflare Technology Inc. (Japan) 
 
 
  EUVL AND NIL I  
 
 8441 18 Defect management of EUV mask [8441-57] 
  T. Kamo, K. Murano, K. Takai, K. Hagihara, S. Yamaguchi, M. Naka, K. Morishita, R. Yoshikawa, 

M. Itoh, S. Kyoh, Toshiba Corp. (Japan); N. Hayashi, Dai Nippon Printing Co., Ltd. (Japan) 
 
 8441 19 Evaluation of EUV mask cleaning process [8441-12] 
  P. Nesladek, S. Rümmelin, Advanced Mask Technology Ctr. (Germany); U. Okoroanyanwu, 

GLOBALFOUNDRIES (Germany) and Advanced Mask Technology Ctr. (Germany) 
 
 8441 1A Novel programmed defect mask blanks for ML defect understanding and characterization 

(Best Poster Award) [8441-33] 
  K. Matsui, Toppan Printing Co., Ltd., (Japan); T. Noriaki, EUVL Infrastructure Development Ctr. 

Inc. (Japan); I. Takeshi, Y. Kodera, S. Yo, A. Shinji, Toppan Printing Co., Ltd., (Japan) 
 
 8441 1B ZEP520A cold-development technique and tool for ultimate resolution to fabricate 1Xnm bit 

pattern EB master mold for nano-imprinting lithography for HDD/BPM development 
[8441-46] 

  H. Kobayashi, H. Iyama, S. Kishimoto, K. Suzuki, K. Taniguchi, S. Nakatsuka, T. Kagatsume,  
T. Sato, T. Watanabe, HOYA Corp. (Japan) 

 
 8441 1C The quality assurance of EUV mask pattern based on 3D-SEM and lithography simulation 

[8441-62] 
  E. Yamanaka, K. Morishita, T. Takaki, M. Takahashi, T. Hirano, M. Itoh, S. Nojima, Toshiba Corp. 

(Japan); N. Hayashi, Dai Nippon Printing Co., Ltd. (Japan) 
 
 
 
 
 

vii

Proc. of SPIE Vol. 8441  844101-7



  MDP II  
 
 8441 1D Applications of MRC software for efficient mask manufacturing [8441-28] 
  K. Kato, Y. Taniguchi, K. Nishizawa, T. Inoue, SII NanoTechnology Inc. (Japan) 
 
 8441 1E Mask process characterization of multiresolution writing [8441-54] 
  T. Lin, Mentor Graphics Corp. (United States); J. Rankin, IBM (United States); Y. Fujita, Toppan 

Photomasks, Inc. (United States); A. C. Smith, S. C. Nash, IBM (United States); E. Sahouria,  
A. Elayat, P. Thwaite, S. Schulze, Mentor Graphics Corp. (United States) 

 
 8441 1F A novel mask proximity correction software combining accuracy and reduced writing time 

for the manufacturing of advanced photomasks [8441-67] 
  P. Schiavone, L. Martin, C. Browning, Aselta Nanographics (France); V. Farys, F. Sundermann, 

STMicroelectronics (France); S. Narukawa, T. Takikawa, N. Hayashi, Dai Nippon Printing Co., 
Ltd. (Japan) 

 
 
  INSPECTION II  
 
 8441 1G Study of EUV mask inspection using projection EB optics with programmed pattern defect 

[8441-45] 
  R. Hirano, H. Watanabe, S. Iida, T. Amano, T. Terasawa, EUVL Infrastructure Development 

Ctr., Inc. (Japan); M. Hatakeyama, T. Murakami, EBARA Corp. (Japan) 
 
 8441 1H Improved signal to noise ratio in actinic EUVL mask blank inspection [8441-50] 
  T. Yamane, T. Terasawa, EUVL Infrastructure Development Ctr., Inc. (Japan) 
 
 
  EUVL AND NIL II  
 
 8441 1I Development of standalone coherent EUV scatterometry microscope with 

high-harmonic-generation EUV source [8441-02] 
  T. Harada, M. Nakasuji, T. Watanabe, Univ. of Hyogo (Japan) and Japan Science and 

Technology Agency (Japan); Y. Nagata, RIKEN (Japan) and Japan Science and 
Technology Agency (Japan); H. Kinoshita, Univ. of Hyogo (Japan) and Japan Science and 
Technology Agency (Japan) 

 
 8441 1J Challenges and solutions ensuring EUVL photomask integrity [8441-44] 
  O. Brux, P. Dreß, H. Schmalfuß, SUSS MicroTec Photomask Equipment GmbH & Co. KG 

(Germany); R. Jonckheere, IMEC (Belgium); W. Koolen-Hermkens, SUSS MicroTec Photomask 
Equipment GmbH & Co. KG (Germany) 

 
 8441 1K Black border with etched multilayer on EUV mask [8441-23] 
  N. Fukugami, K. Matsui, G. Watanabe, T. Isogawa, S. Kondo, Y. Kodera, Y. Sakata, S. Akima, 

J. Kotani, H. Morimoto, T. Tanaka, Toppan Printing Co., Ltd. (Japan) 
 
 8441 1L Shadowing 3D mask effects in EUV [8441-20] 
  E. Barouch, Boston Univ. (United States) 
 
 
 
 

viii

Proc. of SPIE Vol. 8441  844101-8



 8441 1M Direct phase-shift measurement of thin and thick absorber EUV masks [8441-38] 
  T. Murachi, H. Tanabe, Intel K. K. (Japan); S.-J. Park, Intel Corp. (United States); E. Gullikson, 

Lawrence Berkeley National Lab. (United States); T. Ogase, T. Abe, N. Hayashi, Dai Nippon 
Printing Co., Ltd. (Japan) 

 
 8441 1N Master mold and working replica fabrication for nano-imprinting lithography for 1Tbit/inch2 

and 25nm pitch bit patterned media [8441-48] 
  H. Kobayashi, S. Kishimoto, K. Suzuki, H. Iyama, S. Nakatsuka, K. Taniguchi, T. Kagatsume,  

T. Sato, T. Watanabe, HOYA Corp. (Japan) 
 
  
  Author Index 

ix

Proc. of SPIE Vol. 8441  844101-9



Proc. of SPIE Vol. 8441  844101-10



Conference Committees 

 
Symposium Chair 

Toshiyuki Horiuchi, Tokyo Denki University (Japan) 
 

Symposium Vice Chair 

Masato Shibuya, Tokyo Polytechnic University (Japan) 
 

Advisory Committee Chair 

Yasuo Tarui, Tokyo University of Agriculture and Technology (Japan) 
 

Members 

Masanori Komuro, New Energy and Industrial Technology 
Development Organization (Japan) 

Masatoshi Migitaka, Toyota Technological Institute (Japan) 
Masao Otaki, Toppan Printing Company, Ltd. (Japan) 
Norio Saito, Nippon Institute of Technology (Japan) 
Yoshio Tanaka, Luminescent Technologies, Inc. (Japan) 

 

Organizing Committee Chair 

Toshiyuki Horiuchi, Tokyo Denki University (Japan) 
 

Vice Chair 

Masato Shibuya, Tokyo Polytechnic University (Japan) 
 

Members 

Uwe Behringer, UBC Microelectronics (Germany) 
Hanku Cho, Samsung Electronics Company, Ltd. (Korea, Republic of) 
Junko Collins, SEMI Japan (Japan) 
Brian J. Grenon, Grenon Consulting, Inc. (United States) 
Hideaki Hamada, HTL Company Japan Ltd. (Japan) 
Naoya Hayashi, Dai Nippon Printing Company, Ltd. (Japan) 

 Morihisa Hoga, Dai Nippon Printing Company, Ltd. (Japan) 
Eiichi Hoshino, Nikon Corporation (Japan) 
Gregory Hughes, SEMATECH (United States) 
Kokoro Kato, SII NanoTechnology Inc. (Japan) 
Hiroichi Kawahira, Sony Corporation (Japan) 
Yuichi Matsuzawa, Toppan Printing Co., Ltd. (Japan) 

xi

Proc. of SPIE Vol. 8441  844101-11



Hideaki Mitsui, HOYA Corporation (Japan) 
Warren Montgomery, CNSE (United States) 
Ichiro Mori,  EUVL Infrastructure Development Center, Inc. (Japan) 
Chen Parkson, Taiwan Mask Corporation (Taiwan) 
Yoshiki Suzuki, KLA-Tencor Japan Ltd. (Japan) 
Tadahiro Takigawa, ASML Japan Company, Ltd. (Japan) 
Koichiro Tsujita, Canon Inc. (Japan) 
Wataru Wakamiya, JEOL Ltd. (Japan) 
Anto Yasaka, SII NanoTechnology Inc. (Japan) 
Nobuyuki Yoshioka, Renesas Electronics Corporation (Japan) 

 

Steering Committee Chair 

Morihisa Hoga, Dai Nippon Printing Company, Ltd. (Japan) 
 

Vice Chairs 

Kunihiro Hosono, Renesas Electronics Corporation (Japan) 
Hiroaki Morimoto, Toppan Printing Company, Ltd. (Japan) 
 

Members 

Takayuki Abe, NuFlare Technology Inc. (Japan) 
Shinji Akima, Toppan Printing Company, Ltd. (Japan) 
Naoya Hayashi, Dai Nippon Printing Company, Ltd. (Japan) 
Naoyuki Ishiwata, Fujitsu Semiconductor Ltd. (Japan) 
Kazuko Jochi, KLA-Tencor Japan Ltd. (Japan) 
Ichiro Kagami, Sony Corporation (Japan) 
Takashi Kamo, Toshiba Corporation Corporate Research and 

Development Center (Japan) 
Kokoro Kato, SII NanoTechnology Inc. (Japan) 
Hiroshi Mohri, Dai Nippon Printing Company, Ltd. (Japan) 
Masatoshi Oda, NTT Advanced Technology Corporation (Japan) 
Yasushi Ohkubo, HOYA Corporation (Japan) 
Hiroyuki Shigemura, Renesas Electronics Corporation (Japan) 
Toshiyuki Takahashi, JEOL Ltd. (Japan) 
Kiwamu Takehisa, Lasertec Corporation (Japan) 
Hiroyoshi Tanabe, Intel K.K. (Japan) 
Hidehiro Watanabe, EUVL Infrastructure Development Center, Inc. 

(Japan) 
 

 

 

 

 

xii

Proc. of SPIE Vol. 8441  844101-12



Program Committee Chair 

Kokoro Kato, SII NanoTechnology Inc. (Japan) 
 

Vice Chairs 

Shinji Akima, Toppan Printing Company, Ltd. (Japan) 
Ichiro Kagami, Sony Corporation (Japan) 
Hiroshi Mohri, Dai Nippon Printing Company, Ltd. (Japan) 
 

Members 

Akihiko Ando, Renesas Electronics Corporation (Japan) 
Tadashi Arai, Canon Inc. (Japan) 
Jeff Farnsworth, Intel Corporation Technology and Manufacturing 

Group (United States) 
Thomas B. Faure, IBM Corporation (United States) 
Kazuyuki Hagiwara, D2S, Inc. (Japan) 
Shigeru Hirukawa, Nikon Corrporation (Japan) 
Koji Hosono, Fujitsu Semiconductor Ltd. (Japan) 
Gregg Inderhees, KLA-Tencor Corporation (United States) 
Curt A. Jackson, Toppan Photomasks, Inc. (United States) 
Byung-Gook Kim, Samsung Electronics Company, Ltd.  

(Korea, Republic of) 
Jun Kotani, Toppan Printing Company, Ltd. (Japan) 
Koichi Kuhara, HOYA Corporation (Japan) 
John Lin, Taiwan Semiconductor Manufacturing Company, Ltd. 

(Taiwan) 
Mark Ma, Photronics, Inc. (United States) 
Koji Murano, Toshiba Corporation (Japan) 
Yoshinori Nagaoka, KLA-Tencor Japan Ltd. (Japan) 
Yasutoshi Nakagawa, JEOL Ltd. (Japan) 
Noriaki Nakayamada, NuFlare Technology Inc. (Japan) 
Yuji Nonami, Panasonic Corporation (Japan) 
Steffen Schulze, Mentor Graphics Corporation (United States) 
Yasunari Sohda, Hitachi, Ltd. (Japan)  
Osamu Suga, EUVL Infrastructure Development Center, Inc. (Japan) 
Yoji Takagi, Applied Materials Japan, Inc. (Japan) 
Kiwamu Takehisa, Lasertec Corporation (Japan) 
Hironobu Taoka, Renesas Electronics Corporation (Japan) 
Tatsuya Tomita, Dai Nippon Printing Company, Ltd. (Japan) 
Richard Tseng, Taiwan Mask Corporation (Taiwan) 
Yoichi Usui, HOYA Corporation (Japan) 

 

 

 

xiii

Proc. of SPIE Vol. 8441  844101-13



Session Chairs 

Opening Session  
Kokoro Kato, SII NanoTechnology Inc. (Japan)  
Ichiro Mori, EUVL Infrastructure Development Center, Inc. (Japan)  
Mask Process and Degradation I 
Tatsuya Tomita, Dai Nippon Printing Company, Ltd. (Japan)  
Michael S. Hibbs, IBM Systems and Technology Group (United States)  
 
Mask Process and Degradation II  
Michael S. Hibbs, IBM Systems and Technology Group (United States)  
Tatsuya Tomita, Dai Nippon Printing Company, Ltd. (Japan)  
 
Metrology I 
Yoshinori Nagaoka, KLA-Tencor Japan Ltd. (Japan)  
Richard Tseng, Taiwan Mask Corporation (Taiwan)  
 
Metrology II  
Richard Tseng, Taiwan Mask Corporation (Taiwan)  
Yoshinori Nagaoka, KLA-Tencor Japan Ltd. (Japan)  
 
Writing I 
Noriaki Nakayamada, NuFlare Technology Inc. (Japan)  
Uwe Behringer, UBC Microelectronics (Germany)  
 
Writing II 
Uwe Behringer, UBC Microelectronics (Germany)  
Noriaki Nakayamada, NuFlare Technology Inc. (Japan)  
 
Repair I 
Shinji Akima, Toppan Printing Company, Ltd. (Japan)  
Thomas B. Faure, IBM Corporation (United States)  
 
Repair II 
Thomas B. Faure, IBM Corporation (United States)  
Shinji Akima, Toppan Printing Company, Ltd. (Japan)  
 
EDA, OPC and RET I 
Hironobu Taoka, Renesas Electronics Corporation (Japan)  
Andrew R. Neureuther, University of California (United States)  
 
EDA, OPC and RET II  
Andrew R. Neureuther, University of California (United States)  
Hironobu Taoka, Renesas Electronics Corporation (Japan)  
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FPD Photomasks I 
Ichiro Kagami, Sony Corporation (Japan)  
Kokoro Kato, SII NanoTechnology Inc. (Japan)  
 
FPD Photomasks II 
Kokoro Kato, SII NanoTechnology Inc. (Japan)  
Ichiro Kagami, Sony Corporation (Japan)  
 
MDP I  
Koji Hosono, Fujitsu Semiconductor Ltd. (Japan)  
Steffen Schulze, Mentor Graphics Corporation (United States)  
 
MDP II 
Steffen Schulze, Mentor Graphics Corporation (United States) 
Koji Hosono, Fujitsu Semiconductor Ltd. (Japan)  
 
Inspection I 
Kiwamu Takehisa, Lasertec Corporation (Japan)  
Byung-Gook Kim, Samsung Electronics (Korea)  
 
Inspection II 
Byung-Gook Kim, Samsung Electronics (Korea)  
Kiwamu Takehisa, Mentor Graphics Corporation (Japan)  
 
EUVL and NIL I 
Hiroshi Mohri, Dai Nippon Printing Company, Ltd. (Japan) 
Koji Murano, Toshiba Corporation (Japan)  
Gregg Inderhees, KLA-Tencor Corporation (United States)  
 
EUVL and NIL II 
Koji Murano, Toshiba Corporation (Japan)  
Hiroshi Mohri, Dai Nippon Printing Company, Ltd. (Japan)  
Gregg Inderhees, KLA-Tencor Corporation (United States) 
 
EUVL and NIL III 
Gregg Inderhees, KLA-Tencor Corporation (United States)  
Hiroshi Mohri, Dai Nippon Printing Company, Ltd. (Japan)  
Koji Murano, Toshiba Corporation (Japan) 
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