
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 8682 
 
 

Proceedings of SPIE 0277-786X, V.8682 

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

 

Advances in Resist Materials and 
Processing Technology XXX 
 
 
Mark H. Somervell 
Thomas I. Wallow 
Editors 
 
 
25–27 February 2013 
San Jose, California, United States 
 
 
Sponsored by  
SPIE 
 
Cosponsored by  
Tokyo Ohka Kogyo America, Inc. (United States) 
 
Published by 
SPIE 
 

Advances in Resist Materials and Processing Technology XXX, edited by Mark H. Somervell, Thomas I. Wallow, 
Proc. of SPIE Vol. 8682, 868201 · © 2013 SPIE · CCC code: 0277-786X/13/$18 · doi: 10.1117/12.2028913

Proc. of SPIE Vol. 8682  868201-1



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 Advances in Resist Materials and Processing Technology XXX, edited 
by Mark H. Somervell, Thomas I. Wallow, Proceedings of SPIE Vol. 8682 (SPIE, Bellingham, WA, 2013) 
Article CID Number. 
 
ISSN: 0277-786X 
ISBN: 9780819494641 
 
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 © 2013, 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/13/$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. 8682  868201-2



  Contents 
  
 
 xi Conference Committee 
 
 
 SESSION 1 KEYNOTE SESSION 
 
   

 8682 02 The evolving complexity of patterning materials (Keynote Paper) [8682-1] 
  T. Shimokawa, JSR Engineering Co., Ltd. (Japan); Y. Hishiro, JSR Micro, Inc. (United States); 

Y. Yamaguchi, M. Shima, T. Kimura, Y. Takimoto, T. Nagai, JSR Engineering Co., Ltd. (Japan) 
 
 8682 03 Optimization of a virtual EUV photoresist for the trade-off between throughput and CDU 

(Keynote Paper) [8682-2] 
  M. D. Smith, J. Biafore, C. Fang, KLA-Tencor Corp. (United States) 
 
 
 SESSION 2 NOVEL PROCESSING OF PATTERNING MATERIALS 
 
   

 8682 04 Sustainable scaling technique on double-patterning process [8682-3] 
  H. Yaegashi, K. Oyama, A. Hara, S. Natori, S. Yamauchi, M. Yamato, Tokyo Electron Ltd. 

(Japan) 
 
 8682 05 Dry development rinse process (DDRP) and material (DDRM) for novel pattern collapse free 

process [8682-4] 
  R. Sakamoto, Y. Sakaida, B.-C. Ho, Nissan Chemical Industries, Ltd. (Japan) 
 
 8682 06 Post-litho line edge/width roughness smoothing by ion implantations [8682-5] 
  T. Y. Ma, P. Xie, L. Godet, P. M. Martin, C. Campbell, J. Xue, L. Miao, Y. Chen, H. Dai,  
  C. Bencher, C. S. Ngai, Applied Materials, Inc. (United States) 
 
 8682 07 Precuring implant photoresists for shrink and patterning control [8682-6] 
  G. Winroth, E. Rosseel, C. Delvaux, E. Altamirano Sanchez, M. Ercken, IMEC (Belgium) 
 
 8682 08 Application specific ratings for lithography process filters [8682-7] 
  T. Umeda, S. Tsuzuki, Nihon Pall Ltd. (Japan) 
 
 
 SESSION 3 EUV RESISTS: JOINT SESSION WITH CONFERENCES 8679 AND 8682 
 
   

 8682 09 The novel solution for negative impact of out-of-band and outgassing by top coat 
materials in EUVL [8682-9] 

  N. Fujitani, R. Sakamoto, T. Endo, R. Onishi, T. Nishita, Nissan Chemical Industries, Ltd. 
(Japan); H. Yaguchi, Nissan Chemical Industries, Ltd. (Japan) and IMEC (Belgium);  
B.-C. Ho, Nissan Chemical Taiwan (Taiwan) 

 
  

iii

Proc. of SPIE Vol. 8682  868201-3



 8682 0A Rectification of EUV-patterned contact holes using directed self-assembly [8682-10] 
  R. Gronheid, IMEC (Belgium); A. Singh, IMEC (Belgium) and Katholieke Univ. Leuven 

(Belgium); T. R. Younkin, Intel Corp. (United States); P. Rincon Delgadillo, IMEC (Belgium), 
Katholieke Univ. Leuven (Belgium), and The Univ. of Chicago (United States); P. Nealey, The 
Univ. of Chicago (United States); B. T. Chan, IMEC (Belgium); K. Nafus, A. Romo Negreira, 
M. Somervell, Tokyo Electron America, Inc. (United States) 

 
 8682 0B Novel EUV resist materials and process for 20nm half pitch and beyond [8682-38] 
  K. Maruyama, R. Ayothi, Y. Hishiro, JSR Micro, Inc. (United States); K. Inukai, M. Shiratani,  
  T. Kimura, JSR Corp. (Japan) 
 
 
 SESSION 4 OPTICAL EXTENSIONS 
 
   

 8682 0C Process variability of self-aligned multiple patterning [8682-11] 
  K. Oyama, S. Yamauchi, A. Hara, S. Natori, H. Yaegashi, Tokyo Electron Ltd. (Japan) 
 
 8682 0D 20nm VIA BEOL patterning challenges [8682-13] 
  C.-H. S. Lee, S. S. Mehta, W. Hwang, H. H. Tsai, M. Anderson, Y. Wei, M. Herrick, X. Hu,  

B. Jeon, S. Pal, GLOBALFOUNDRIES Inc. (United States) 
 
 8682 0E Feasibility study of resist slimming for SIT [8682-14] 
  N. Saulnier, C. Koay, M. Colburn, IBM  Corp. (United States); D. Hetzer, M. Cicoria,  

J. Ludwicki, Tokyo Electron Technology Ctr., America, LLC (United States) 
 
 8682 0G Combining physical resist modeling and self-consistent field theory for pattern simulation in 

directed self-assembly [8682-16] 
  M. Reilly, Dow Electronic Materials Co. (United States); V. Ginzburg, The Dow Chemical Co. 

(United States); M. D. Smith, KLA-Tencor (United States) 
 
 8682 0H Bottom-up/top-down high resolution, high throughput lithography using vertically 

assembled block bottle brush polymers [8682-37] 
  P. Trefonas, J. W. Thackeray, Dow Electronic Materials Co. (United States); G. Sun, S. Cho, 

C. Clark, S. V. Verkhoturov, M. J. Eller, A. Li, A. Pavía-Jiménez, E. A. Schweikert,  
K. L. Wooley, Texas A&M Univ. (United States) 

 
 
 SESSION 5 ACCELERATED DEVELOPMENT OF MATERIALS AND PROCESSES: JOINT SESSION WITH 

CONFERENCE 8681 AND 8682 
 

 
 8682 0I In situ dissolution analysis of half-pitch line and space patterns at various resist platforms 

using high speed atomic force microscopy [8682-17] 
  J. J. Santillan, T. Itani, EUVL Infrastructure Development Ctr., Inc. (Japan) 
 
 
 
 
 

iv

Proc. of SPIE Vol. 8682  868201-4



 SESSION 6 DSA MATERIALS AND PROCESSING: JOINT  SESSION WITH CONFERENCE 8680 AND 8682 
 
 

 8682 0K Advances in directed self assembly integration and manufacturability at 300 mm (Invited 
Paper) [8682-19] 

  B. Rathsack, M. Somervell, Tokyo Electron America, Inc. (United States); M. Muramatsu,  
  K. Tanouchi, T. Kitano, Tokyo Electron Kyushu Ltd. (Japan); E. Nishimura, Tokyo Electron 

Miyagi Ltd. (Japan); K. Yatsuda, S. Nagahara, H. Iwaki, K. Akai, M. Ozawa, Tokyo Electron 
Ltd. (Japan); A. Romo Negreira, S. Tahara, K. Nafus, Tokyo Electron Ltd. (Belgium) 

 
 8682 0L Progress in directed self-assembly hole shrink applications [8682-20] 
  T. R. Younkin, Intel Corp. (United States) and IMEC (Belgium); R. Gronheid, IMEC (Belgium); 

P. Rincon Delgadillo, IMEC (Belgium) and The Univ. of Chicago (United States); B. T. Chan,  
  N. Vandenbroeck, S. Demuynck, IMEC (Belgium); A. Romo-Negreira, D. Parnell, K. Nafus, 

IMEC (Belgium) and Tokyo Electron Europe (Netherlands); S. Tahara, IMEC (Belgium) and 
Tokyo Electron Miyagi Ltd. (Japan); M. Somervell, Tokyo Electron America, Inc. (United 
States) 

 
 
 SESSION 7 NEGATIVE TONE PATTERNING 
 
   

 8682 0M Process development of the EUVL negative-tone imaging at EIDEC [8682-21] 
  T. Takahashi, R. Onishi, T. Itani, EUVL Infrastructure Development Ctr., Inc. (Japan) 
 
 8682 0N Sub-20nm lithography negative tone chemically amplified resists using cross-linker 

additives [8682-22] 
  P. K. Kulshreshtha, Lawrence Berkeley National Lab. (United States); K. Maruyama, JSR 

Micro, Inc. (United States); S. Kiani, S. Dhuey, P. Perera, Lawrence Berkeley National Lab. 
(United States); J. Blackwell, Intel Corp. (United States); D. Olynick, P. D. Ashby, Lawrence 
Berkeley National Lab. (United States) 

 
 8682 0O Investigation of trench and contact hole shrink mechanism in the negative tone develop 

process [8682-23] 
  S. S. Mehta, C. Higgins, V. Chauhan, S. Pal, H. P. Koh, J. R. Fakhoury, S. Gao, L. Subramany,  

S. Iqbal, B. Jeon, P. Morrison, C. Karanikas, Y. Wei, D. R. Cho, GLOBALFOUNDRIES Inc. 
(United States) 

 
 8682 0P Negative tone imaging (NTI) with KrF: extension of 248nm IIP lithography to under sub-

20nm logic device [8682-24] 
  T.-H. Oh, T.-S. Kim, Y. Kim, J. Kim, S. Heo, B. Youn, J. Seo, K.-S. Yoon, B. Choi, SAMSUNG 

Electronics Co., Ltd. (Korea, Republic of) 
 
 8682 0Q EUV lithography performance of negative-tone chemically amplified fullerene resist  
  [8682-25] 
  A. Frommhold, D. X. Yang, A. McClelland, The Univ. of Birmingham (United Kingdom);  
  X. Xue, Nano-C, Inc. (United States); R. E. Palmer, A. P. G. Robinson, The Univ. of 

Birmingham (United Kingdom) 
 
 8682 0R Non-aqueous negative-tone development of inorganic metal oxide nanoparticle 

photoresists for next generation lithography [8682-26] 
  C. Y. Ouyang, Y. S. Chung, L. Li, Cornell Univ. (United States); M. Neisser, K. Cho, SEMATECH, 

Inc. (United States); E. P. Giannelis, C. K. Ober, Cornell Univ. (United States) 
 

v

Proc. of SPIE Vol. 8682  868201-5



 SESSION 8 NOVEL PATTERNING MATERIALS 
 
   

 8682 0S New spin-on metal hardmask materials for lithography processes [8682-27] 
  H. Yao, S. Mullen, E. Wolfer, D. Rahman, C. Anyadiegwu, D. Mckenzie, A. Dioses, J. Cho,  
  M. Padmanaban, AZ Electronic Materials USA Corp. (United States) 
 
         8682 0T Development of KrF hybrid resist for a dual-isolation application [8682-28] 

S. Liu, IBM Microelectronics Div. (United States); S. Holmes, IBM Albany Nanotech (United 
States); K.-J. Chen, W.-S. Huang, R. Kwong, IBM Microelectronics Div. (United States);  
G. Breyta, IBM Almaden Research Ctr. (United States); B. Doris, K. Cheng, IBM Albany 
Nanotech (United States); S. Luning, GLOBALFOUNDRIES Inc. (United States); M. Vinet,  
L. Grenouillet, CEA LETI-MINATEC (France); Q. Liu, ST Microelectronics (United States);  
M. Colburn, IBM Albany Nanotech (United States); C.-H. Wu, IBM Microelectronics Div. 
(United States) 

 
 8682 0U Novel photoresist thin films with in-situ photoacid generator by molecular layer deposition 

[8682-29] 
  H. Zhou, S. F. Bent, Stanford Univ. (United States) 
 
 8682 0W Novel patternable and conducting metal-polymer nanocomposites: a step towards 

advanced mutlifunctional materials [8682-31] 
  P. J. Rodríguez-Cantó, M. Martínez-Marco, Univ. of Valencia (Spain); R. Abargues, 

Intenanomat S.L. (Spain); V. Latorre-Garrido, J. P. Martínez-Pastor, Univ. of Valencia (Spain) 
 
 8682 0X Metal-polymer nanocomposite resist: a step towards in-situ nanopatterns metallization 

[8682-32] 
  R. Abargues, Intenanomat S.L. (Spain); M. L. Martinez-Marco, P. J. Rodriguez-Canto,  
  J. Marques-Hueso, J. P. Martinez-Pastor, Univ. of Valencia (Spain) 
 
 
 SESSION 9 E-BEAM PATTERNING MATERIALS 
 
   

 8682 0Y Advanced electron beam resist requirements and challenges [8682-33] 
  A. Jamieson, B. Olson, M. Lu, N. Wilcox, Intel Corp. (United States) 
 
 8682 0Z Effects on electron scattering and resist characteristics using assisting underlayers for  
  e-beam direct write lithography [8682-34] 
  X. Thrun, K.-H. Choi, N. Hanisch, C. Hohle, K. Steidel, Fraunhofer-Ctr. Nanoelektronische 

Technologien (Germany); D. Guerrero, Brewer Science, Inc. (United States); T. Figueiro, 
Aselta Nanographics (France); J. W. Bartha, Technische Univ. Dresden (Germany) 

 
 8682 11 Sub-14nm HSQ line patterning by e-beam dose proximity effect correction assisted with 

designed line CD/pitch split [8682-35] 
  W.-S. Chen, Industrial Technology Research Institute (Taiwan); C.-Y. Yang, BASF Electronic 

Materials Taiwan Ltd. (Taiwan); C.-Y. Lo, H.-W. Wei, F. T. Chen, T.-K. Ku, Industrial Technology 
Research Institute (Taiwan) 

 
 8682 12 The evaluation of photo/e-beam complementary grayscale lithography for high 

topography 3D structure [8682-36] 
  L. Yu, R. J. Kasica, R. N. Newby, L. Chen, V. K. Luciani, National Institute of Standards and 

Technology (United States) 

vi

Proc. of SPIE Vol. 8682  868201-6



 SESSION 10 EUV MATERIALS, PROCESSING, AND ANALYSIS 
 
   

 8682 13 Progress in resolution, sensitivity, and critical dimensional uniformity of EUV chemically 
amplified resists [8682-39] 

  J. Thackeray, J. Cameron, V. Jain, P. LaBeaume, S. Coley, O. Ongayi, M. Wagner,  
  A. Rachford, The Dow Chemical Co. (United States); J. Biafore, KLA-Tencor Corp. (United 

States) 
 
 8682 14 Negative tone imaging process and materials for EUV lighography [8682-40] 
  S. Tarutani, W. Nihashi, S. Hirano, N. Yokokawa, H. Takizawa, FUJIFILM Corp. (Japan) 
 
 8682 15 Underlayer and rinse materials for improving EUV resist performance [8682-41] 
  M. Padmanaban, J. Y. Cho, T. Kudo, S. Mullen, H. Yao, AZ Electronic Materials USA Corp. 

(United States); G. Noya, Y. Matsuura, Y. Ide, J. Li, G. Pawlowski, AZ Electronic Materials 
(Japan) 

 
 8682 16 High absorbing resists based on trifluoromethacrylate-vinyl ether copolymers for EUV 

lithography [8682-42] 
  M. D. Christianson, M. M. Meyer, The Dow Chemical Co. (United States); O. Ongayi,  
  D. Valeri, M. Wagner, Dow Electronic Materials Co. (United States) 
 
 
 SESSION 11 FUNDAMENTAL STUDIES OF RLS BEHAVIOR 
 
   

 8682 17 LWR study on resist formulation parameters [8682-43] 
  K. Cho, SEMATECH, Inc. (United States); S. Tarutani, N. Inoue, H. Tsubaki, FUJIFILM Corp. 

(Japan); M. Neisser, SEMATECH, Inc. (United States) 
 
 8682 18 Monitoring the evolution of line edge roughness during resist development using an analog 

of quenched flow kinetics [8682-44] 
  M. I. Sanchez, L. K. Sundberg, G. M. Wallraff, IBM Almaden Research Ctr. (United States);  

W. D. Hinsberg, Columbia Hill Technical Consulting (United States); L. D. Bozano,  
H. D. Truong, IBM Almaden Research Ctr. (United States); K. Petrillo, IBM Albany Nanotech 
(United States) 

 
 8682 1A Evaluation of sensitivity for positive tone non-chemically and chemically amplified resists 

using ionized radiation: EUV, x-ray, electron and ion induced reactions [8682-46] 
  A. Oshima, JST-CREST (Japan) and Osaka Univ. (Japan); T. G. Oyama, Japan Atomic 

Energy Agency (Japan) and Japan Society for the Promotion of Science (Japan);  
M. Washio, Waseda Univ. (Japan); S. Tagawa, JST-CREST (Japan) and Osaka Univ. (Japan) 

 
 8682 1B Study on dissolution behavior of polymer-bound and polymer-blended photo-acid 

generator (PAG) resists [8682-47] 
  H. Yamamoto, T. Kozawa, S. Tagawa, Osaka Univ. (Japan) and JST-CREST (Japan) 
 

vii

Proc. of SPIE Vol. 8682  868201-7



  POSTER SESSION: SPACER DEVELOPMENT 
 
   

 8682 1C Pattern wiggling investigation of self-aligned double patterning for 2x nm node NAND Flash 
and beyond [8682-48] 

  Y.-Y. Lin, C.-C. Chen, C.-Y. Li, Powerchip Technology Corp. (Taiwan); Z.-S. Wang, National 
Tsing Hua Univ. (Taiwan); C. H. Chen, National Chiao Tung Univ. (Taiwan) 

 
 8682 1D Extendibility of self-aligned type multiple patterning for further scaling [8682-49] 
  S. Yamauchi, A. Hara, K. Oyama, S. Natori, M. Yamato, H. Yaegashi, Tokyo Electron Ltd. 

(Japan) 
 
 8682 1F Process requirement of self-aligned multiple patterning [8682-51] 
  S. Natori, S. Yamauchi, A. Hara, M. Yamato, K. Oyama, H. Yaegashi, Tokyo Electron Ltd. 

(Japan) 
 
 
  POSTER SESSION: FUNDAMENTALS 
 
   

 8682 1G Capability study and challenges to sub-2x nm node contact hole patterning [8682-12] 
  W.-L. Kuo, Y.-T. Chan, M.-F. Tsai, Y.-S. Chang, C.-C. Lin, M.-C. Chiu, C.-H. Chen, H.-M. Wu,  

M.-H. Chiu, Powerchip Technology Corp. (Taiwan) 
 
 8682 1H Photoresist film analysis to investigate LWR generation mechanism [8682-52] 
  S. Nakamura, K. Mochida, T. Kimura, JSR Corp. (Japan); K. Nakanishi, N. Kawasaki, N. Man, 

Toray Research Ctr., Inc. (Japan) 
 
 8682 1I Theoretical study of deprotonation of polymer radical cation for EUV resist [8682-53] 
  M. Endo, S. Tagawa, Osaka Univ. (Japan) and JST-CREST (Japan) 
 
 8682 1J Analysis of acid-generating action of PAG in an EUV resist using acid-sensitive dyes  
  [8682-54] 
  A. Sekiguchi, Y. Matsumoto, Litho Tech Japan Corp., Ltd. (Japan); J. J. Biafore, KLA-Tencor 

Corp. (United States) 
 
 8682 1K Calculating development parameters for chemically amplified resists by the film-reducing 

method [8682-55] 
  A. Sekiguchi, Y. Sensu, Litho Tech Japan Co., Ltd. (Japan) 
 
 8682 1L Study of swelling behavior in ArF resist during development by the QCM method (3): 

observations of swelling layer elastic modulus [8682-56] 
  A. Sekiguchi, Litho Tech Japan Co., Ltd. (Japan) 
 
 8682 1M Light scattering by organic crosslinking material using nanomorphology of polymer blends 

[8682-57] 
  S. Takei, Toyama Prefectural Univ. (Japan) and Osaka Univ. (Japan); N. Kubo, T. Ichikawa, 

K. Maekawa, Toyama Prefectural Univ. (Japan); Y. Yokoyama, Toyama Industrial 
Technology Ctr. (Japan) 

 
 8682 1N Line edge roughness of high deprotection activation energy photoresist by using sub-

millisecond post exposure bake [8682-58] 
  J. Jiang, B. Jung, M. O. Thompson, C. K. Ober, Cornell Univ. (United States) 

viii

Proc. of SPIE Vol. 8682  868201-8



 8682 1P PEB to development delay influence on contact patterning by negative tone development 
process [8682-60] 

  C. K. Chen, C. H. Lin, C. H. Huang, E. Yang, T. H. Yang, K. C. Chen, C.-Y. Lu, Macronix 
International Co., Ltd. (Taiwan) 

 
 
  POSTER SESSION: NOVEL MATERIALS 
 
   

 8682 1R Novel ArF photoresist polymer to suppress the roughness formation in plasma etching 
processes [8682-62] 

  K. Kato, A. Yasuda, S. Maeda, Mitsubishi Rayon Co., Ltd. (Japan); T. Uesugi, T. Okada,  
  A. Wada, S. Samukawa, Tohoku Univ. (Japan) 
 
 8682 1T EUV lithography using water-developable resist material derived from biomass [8682-64] 
  S. Takei, Toyama Prefectural Univ. (Japan) and Osaka Univ. (Japan); A. Oshima, Osaka 

Univ. (Japan) and JST-CREST (Japan); T. G. Oyama, Japan Atomic Energy Agency 
(Japan); T. Ichikawa, A. Sekiguchi, Toyama Prefectural Univ. (Japan); M. Kashiwakura, 
Osaka Univ. (Japan); T. Kozawa, S. Tagawa, Osaka Univ. (Japan) and JST-CREST (Japan) 

 
 8682 1U Polarization selective photoresist based on reactive liquid crystals doped with a dichroic 

photoinitiator [8682-65] 
  M.-P. Van, Technische Univ. Eindhoven (Netherlands); C. W. M. Bastiaansen, Technische 

Univ. Eindhoven (Netherlands) and Queen Mary, Univ. of London (United Kingdom);  
D. J. Broer, Technische Univ. Eindhoven (Netherlands) 

 
 8682 1V Development of new xanthendiol derivatives applied to the negative-tone molecular 

resists for EB/EUVL [8682-66] 
  M. Echigo, M. Yamakawa, Y. Ochiai, Y. Okada, T. Makinoshima, M. Takasuka, Mitsubishi 

Gas Chemical Co., Inc. (Japan) 
 
 8682 1X High scan speed EBL containing contact hole resists with low defectivity [8682-68] 
  T. J. Yeh, L. C.  Liu, Y.-S. Lin, W.-S. Chen, C.-Y. Lin, C. H. Lin, C. C. Yu, United Microelectronics 

Corp. (Taiwan); D. Wang, M. Li, C. Guo, R. Hardy, T. Estelle, C. Xu, G. Barclay, P. Trefonas,  
K. O'Connell, The Dow Chemical Co. (United States) 

 
 8682 1Y New negative resist design with novel photo-base generator [8682-78] 
  W.-Y. Wang, C. H. Wu, Y.-C. Su, C.-H. Wu, Y.-H. Chang, C.-Y. Chang, Y.-C. Ku, Taiwan 

Semiconductor Manufacturing Co., Ltd. (Taiwan) 
 
 8682 1Z Electron dose reduction through improved adhesion by cationic organic material with HSQ 

resist on an InGaAs multilayer system on GaAs substrate [8682-77] 
  W. Erfurth, Max-Planck-Institut für Mikrostrukturphysik (Germany); A. Thompson, DisChem, 

Inc. (United States); N. Ünal, GenISys GmbH (Germany) 
 
 8682 21 Postiive tone resists based on network deploymerization of molecular resists [8682-82] 
  R. A. Lawson, J. Cheng, A. Cheshmehkani, L. M. Tolbert, C. L. Henderson, Georgia Institute 

of Technology (United States) 
 
 
 
 
 

ix

Proc. of SPIE Vol. 8682  868201-9



  POSTER SESSION: NOVEL PROCESSING 
 
   

 8682 24 Fabrication of optical film derived from biomass using eco-friendly nanoimprint lithography 
[8682-70] 

  S. Takei, Toyama Prefectural Univ. (Japan) and Osaka Univ. (Japan); G. Murakami, Richell 
Corp. (Japan); Y. Mori, T. Ichikawa, A. Sekiguchi, Toyama Prefectural Univ. (Japan);  

  T. Obata, Y. Yokoyama, W. Mizuno, J. Sumioka, Toyama Industrial Technology Ctr. (Japan); 
Y. Horita, Richell Corp. (Japan) 

 
 8682 25 High chi polymer development for DSA applications using RAFT technology [8682-79] 
  M. T. Sheehan, DuPont Electronic Polymers, LP (United States); W. B. Farnham, H. V. Tran,  
  J. D. Londono, Y. Brun, E. I. duPont de Nemours and Co. (United States) 
 
 8682 26 Release of MEMS devices with hard-baked polyimide sacrificial layer [8682-80] 
  J. Boroumand Azad, I. Rezadad, J. Nath, E. Smith, R. E. Peale, The Univ. of Central Florida 

(United States) 
 
 
  POSTER SESSION: MANUFACTURING CONSIDERATIONS 
 
   

 8682 27 The effects of reduced resist consumption process conditions on total raw defects, line and 
space defects and single line open defects at the 20nm node [8682-72] 

  C. F. Karanikas, J. S. Kim, GLOBALFOUNDRIES Inc. (United States) 
 

8682 28 Point-of-use filter membrane selection, start-up, and conditioning for low-defect 
photolithography coatings [8682-73] 

  N. Brakensiek, Brewer Science, Inc. (United States); M. Cronin, Entegris, Inc. (United States) 
 
 8682 29 Strategy for yield improvement with sub-10nm photochemical filtration [8682-74] 
  J. Braggin, Entegris, Inc. (United States); C. Brodsky, M. Linnane, P. Klymko, IBM 

Microelectronics Div. (United States) 
 
 8682 2A Effects of dispense equipment sequence on process start-up defects [8682-75] 
  N. Brakensiek, Brewer Science, Inc. (United States); M. Sevegney, Pall Corp. (United States) 
 
 
   Author Index 

x

Proc. of SPIE Vol. 8682  868201-10



Conference Committee 
 
 
Symposium Chair 

Harry J. Levinson, GLOBALFOUNDRIES, Inc. (United States) 
 
Symposium Cochair 

Mircea V. Dusa, ASML US, Inc. (United States) 
  
Conference Chair 

Mark H. Somervell, Tokyo Electron America, Inc. (United States) 
 
Conference Co-chair 

Thomas I. Wallow, GLOBALFOUNDRIES Inc. (United States) 
 
Conference Program Committee 

Robert Allen, IBM Almaden Research Center (United States) 
Ramakrishnan Ayothi, JSR Micro, Inc. (United States) 
George G. Barclay, Dow Advanced Materials (United States) 
Luisa D. Bozano, IBM Almaden Research Center (United States) 
Sean D. Burns, IBM Corporation (United States) 
Ralph R. Dammel, AZ Electronic Materials USA Corporation 
   (United States) 
Roel Gronheid, IMEC (Belgium) 
Douglas Guerrero, Brewer Science, Inc. (United States) 
Clifford L. Henderson, Georgia Institute of Technology (United States) 
Christoph K. Hohle, Fraunhofer-Center Nanoelektronische  
   Technologien (Germany) 
Scott W. Jessen, Texas Instruments Inc. (United States) 
Yoshio Kawai, Shin-Etsu Chemical Company, Ltd. (Japan) 
Qinghuang Lin, IBM Thomas J. Watson Research Center  
   (United States) 
Nobuyuki N. Matsuzawa, Sony Corporation (Japan) 
Dah-Chung Owe-Yang, Shin-Etsu MicroSi, Inc. (United States) 
Daniel P. Sanders, IBM Almaden Research Center (United States) 
Plamen Tzviatkov, FUJIFILM Electronic Materials U.S.A., Inc. 
   (United States) 
Todd Ross Younkin, Intel Corporation (Belgium) 

 
 

xi

Proc. of SPIE Vol. 8682  868201-11



Session Chairs 

1 Keynote Session 
Mark H. Somervell, Tokyo Electron America, Inc. (United States) 
Thomas I. Wallow, GLOBALFOUNDRIES Inc. (United States) 

 
2 Novel Processing of Patterning Materials 

Dah-Chung Owe-Yang, Shin-Etsu MicroSi, Inc. (United States) 
Nobuyuki N. Matsuzawa, Sony Corporation (Japan) 

 
3 EUV Resists: Joint Session with Conferences 8679 and 8682 

Robert L. Brainard, College of Nanoscale Science & Engineering, 
   University at Albany (United States) 
George G. Barclay, Dow Advanced Materials (United States) 

 
4 Optical Extensions 

Christoph K. Hohle, Fraunhofer-Center Nanoelektronische  
   Technologien (Germany) 
Robert Allen, IBM Almaden Research Center (United States) 

 
5 Accelerated Development of Materials and Processes: Joint Session  
 with Conference 8681 and 8682 

Clifford L. Henderson, Georgia Institute of Technology (United States) 
Martha I. Sanchez, IBM Almaden Research Center (United States) 

 
6 DSA Materials and Processing: Joint Session with Conference 8680 
 and 8682 

Joy Y. Cheng, IBM Almaden Research Center (United States) 
Ralph R. Dammel, AZ Electronic Materials USA Corporation (United 
States) 

 
7 Negative Tone Patterning 

Plamen Tzviatkov, FUJIFILM Electronic Materials U.S.A., Inc.  
   (United States) 
Scott W. Jessen, Texas Instruments Inc. (United States) 

 
8 Novel Patterning Materials 

Daniel P. Sanders, IBM Almaden Research Center (United States) 
Ramakrishnan Ayothi, JSR Micro, Inc. (United States) 

 
9 E-Beam Patterning Materials 

Luisa D. Bozano, IBM Almaden Research Center (United States) 
Roel Gronheid, IMEC (Belgium) 

xii

Proc. of SPIE Vol. 8682  868201-12



10 EUV Materials, Processing, and Analysis 
Todd Ross Younkin, Intel Corporation (Belgium) 
Roel Gronheid, IMEC (Belgium) 

 
11 Fundamental Studies of RLS Behavior 

Sean D. Burns, IBM Corporation (United States) 
Douglas Guerrero, Brewer Science, Inc. (United States) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

xiii

Proc. of SPIE Vol. 8682  868201-13



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

xiv

Proc. of SPIE Vol. 8682  868201-14


