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Part Two

SESSION 12 EUV INTEGRATION

Model calibration and slit position effect on full-mask process and proximity correction for

extreme ultraviolet lithography [8322-55]
H.-T. Huang, Cadence Design Systems, Inc. (United States); H. Dai, Applied Materials, Inc.

(United States); A. Mokhberi, Cadence Design Systems, Inc. (United States); X. Xu, Applied
Materials, Inc. (United States); A. Liu, Cadence Design Systems, Inc. (United States); C. Ngai,
Applied Materials, Inc. (United States)

Model calibration and validation for pre-production EUVL [8322-56]
G. F. Lorusso, J. Van de Kerkhove, P. De Bisschop, E. Hendrickx, IMEC (Belgium); J. Jiang,
D. Rio, W. Liu, H. Liu, Brion Technologies, Inc. (United States)

EUV OPC for the 20-nm node and beyond [8322-57]

C. H. Clifford, Y. Zou, A. Latypov, O. Kritsun, T. Wallow, H. J. Levinson, F. Jiang, D. Civay,
K. Standiford, R. Schlief, L. Sun, O. R. Wood, S. Raghunathan, P. Mangat, H. P. Koh, C. Higgins,
J. Schefske, GLOBALFOUNDRIES Inc. (United States); M. Singh, GLOBALFOUNDRIES Inc.

(Belgium)

Development of practical flare correction tool for full chip in EUV lithography [8322-58]

T. Uno, H. Mashita, M. Miyairi, T. Kotani, Toshiba Corp. Semiconductor & Storage Products

Co. (Japan)

Study on CD variation in the vicinity of the exposure field edge in EUV lithography [8322-59]
C.-M. Lim, S. Kim, J.-T. Park, Y. Hyun, J.-S. Lee, S. Koo, M. Kim, H. Kang, Hynix Semiconductor
Inc. (Korea, Republic of)

POSTER SESSION: MASK

8322 } P EUV actinic imaging tool aerial image evaluation of EUVL embedded phase shift mask

performance [8322-34]
P.-Y. Yan, Intel Corp. (United States); I. Mochi, K. Goldberg, Lawrence Berkeley National Lab.

(United States)

8322 1Q Phase defect mitigation strategy: fiducial mark requirements on extreme ultraviolet

lithography mask [8322-68]
T. Murachi, T. Amano, S. H. Oh, EUVL Infrastructure Development Ctr., Inc. (Japan)

8322 1R Phase defect printabllity analyses: dependence of defect type and EUV exposure condition

[8322-76]

T. Terasawa, T. Yamane, Y. Arisawa, H. Watanabe, EUVL Infrastructure Development Ctr., Inc.

(Japan)

8322 1S Smoothing of substrate pits using ion beam deposition for EUV lithography [8322-78]
J. Harris-Jones, V. Jindal, P. Kearney, R. Teki, A. John, H. J. Kwon, SEMATECH North (United
States)
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8322 1T Origin of EUV mask blank defects from ion beam deposition [8322-87]

H. Yu, Univ. of Illinois at Urbana-Champaign (United States) and Univ. of Electronic Science

and Technology of China (China); D. Andruczyk, D. N. Ruzic, Univ. of Illinois at Urbana-

Champaign (United States]; V. Jindal, P. Kearney, SEMATECH North (United States); Y. Jiang,
Univ. of Electronic Science and Technology of China (China)

8322 1U Understanding the ion beam in EUV mask blank production [8322-90]

P. Kearney, V. Jindal, SEMATECH North (United States); A. Weaver, P. Teora, Veeco

Instruments Inc. (United States); J. Sporre, D. Ruzic, Univ. of Illinois at Urbana-Champaign

(United States); F. Goodwin, SEMATECH North (United States)

8322 1V Particle contamination effects in EUVL: enhanced theory for the analytical determination of

critical particle sizes [8322-92]
G. Brandstetter, S. Govindjee, Univ. of California, Berkeley (United States)

8322 1W Ion beam deposition system for depositing low defect density extreme ultraviolet mask

blanks [8322-93]
V. Jindal, P. Kearney, J. Sohn, J. Harris-Jones, A. John, M. Godwin, A. Antohe, R. Teki, A. Ma,

F. Goodwin, SEMATECH North (United States); A. Weaver, P. Teora, Veeco Instruments Inc.

(United States)

8322 1X Liftoff lithography of metals for extreme ultraviolet lithography mask absorber layer

patterning [8322-96]

A. Lyons, Univ. at Albany (United States); R. Teki, SEMATECH North (United States); J. Hartley,
Univ. at Albany (United States)

8322 1Y Optimizing EUV mask blank cleaning processes using the Lasertec M7360 [8322-99]
T. Shimomura, A. J. Kadaksham, M. House, A. Ma, F. Goodwin, SEMATECH North (United
States)

8322 1Z The validity of a simplified model for mask roughness induced LER under off-axis illumination

with dense and isolated lines [8322-101]
B. M. McClinton, Univ. of California, Berkeley (United States); P. P. Naulleau, Lawrence

Berkeley National Lab. (United States)

8322 20 Tradeoffs in mask architecture: dealing with future illumination angular diversity [8322-102]
B. M. McClinton, Univ. of California, Berkeley (United States); P. P. Naulleau, Lawrence

Berkeley National Lab. (United States)

8322 21 Mask shadowing and the line-edge transfer function [8322-103]
B. M. McClinton, Univ. of California, Berkeley (United States) and Lawrence Berkeley
National Lab. (United States); T. Wallow, GLOBALFOUNDRIES Inc. (United States);
P. P. Naulleau, Lawrence Berkeley National Lab. (United States)

8322 23 A simulation study of cleaning induced EUV reflectivity loss mechanisms on mask blanks

[8322-106]
M. Upadhyaya, G. Denbeaux, Univ. at Albany (United States); A. J. Kadaksham, V. Jindal,

J. Harris-Jones, B. Lee, F. Goodwin, SEMATECH North (United States)

x



8322 24 3D mask modeling for EUV lithography [8322-113]
J. Mailfert, C. Zuniga, Mentor Graphics Corp. (United States); V. Philipsen, IMEC (Belgium);
K. Adam, M. Lam, J. Word, Mentor Graphics Corp. (United States); E. Hendrickx,

G. Vandenberghe, IMEC (Belgium); B. Smith, Rochester Institute of Technology (United

States)

8322 25 Developing particle detection test bench for vacuum components [8322-114]
Y. Khopkar, H. Herbol, M. Upadhyaya, G. Denbeaux, Univ. at Albany (United States);
V. Jindal, P. Kearney, SEMATECH North (United States)

8322 26 Development of fiducial marks on EUV blanks for defect mitigation process [8322-115]
T. Onoue, K. Hamamoto, T. Orihara, O. Maruyama, T. Shoki, J. Horikawa, HOYA Corp.
(Japan)

8322 27 Applicability of e-beam mask inspection to EUV mask production [8322-119]

,

L. Shoval, S. Mangan, I. Schwarzband, S. Khristo, V. Balasubramanian, S. Goldstein,

R. Brikman, N. Shoshani, Applied Materials (Israel)

POSTER SESSION: RESIST

8322 29 Computational study of line tip printability of sub-20-nm technology [8322-60]
L. Yuan, T. Wallow, D. Civay, L. Jang, J. Kye, H. Levinson, S. Singh, M. Kelling,
GLOBALFOUNDRIES Inc. (United States)

8322 2A The role resist plays in EUVL extensibility [8322-61 ]

S.-S. Yu, A. Yen, C.-T. Shih, Y.-C. Lu, S.-H. Chang, J.-C. Wu, J. Hu, T. Wu, Taiwan Semiconductor

Manufacturing Co. Ltd. (Taiwan)

8322 2B The factor affecting LWR and sensitivity in EUV resist material [8322-62]
J. Han, J. B. Shin, Y. H. Hong, S. J. Park, H. S. Lim, H. S. Joo, S. M. Kim, D. C. Seo, Korea Kumho

Petrochemical Co., Ltd. (Korea, Republic of)

8322 2C Coat-develop track process for inorganic EUV resist [8322-67]

M. Harumoto, T. Miyagi, K. Kaneyama, A. Morita, C. Pieczulewski, M. Asai, SOKUDO Co., Ltd.

(Japan); B. L. Clark, Inpria Corp. (United States)

8322 2D The novel top-coat material for RLS trade-off reduction in EUVL [8322-74]
R. Onishi, R. Sakamoto, N. Fujitani, T. Endo, B. Ho, Nissan Chemical Industries, Ltd. (Japan)

8322 2E EUV assist layers for use in multilayer processes [8322-85]

T. Ouattara, C. Washburn, A. Collin, V. Krishnamurthy, D. Guerrero, M. Weigand, Brewer

Science, Inc. (United States)

8322 2F Comparison of EUV and e-beam lithographic technologies for sub-22-nm node patterning

[8322-95]
J. Cameron, J. Thackeray, J. W. Sung, S. Coley, V. Jain, O. Ongayi, M. Wagner, P. LaBeaume,

A. Kwok, D. Valeri, Dow Electronic Materials (United States); M. Hellion, Rohm and Haas

Europe Services APS (France); B. Icard, B. Dal'zotto, C. Sourd, L. Pain, CEA-LETI (France)

xi



8322 2G The study of synthesis and photocurlng behaviors of organic silicon modified

methylacrylate and acrylate [8322-97]
S. Wang, Y, Zou, Beijing Norma! Univ. (China)

8322 2H Line width roughness control for EUV patterning [8322-117]
K. Petrillo, G. Huang, D. Ashworth, L. Ren, K.-Y. Cho, S. Wurm, SEMATECH North (United States);

S. Kawakami, L. Hull S. Dunn, A. Ko, TEL Technology Ctr., America, LLC (United States)

POSTER SESSION: SOURCE

8322 2J Laser-produced plasma UTA emission in 3-7nm spectral region [8322-71 ]

T. Higashiguchi, T. Otsuka, N. Yugami, Utsunomiya Univ. (Japan); W. Jiang, Nagaoka Univ. of

Technology (Japan); A. Endo, Waseda Univ. (Japan); B. Li, C. O'Gorman, T. Cummins,

D. KiTbane, P. Dunne, G. O'Sullivan, Univ. College Dublin (Ireland)

8322 2K Modeling and optimization of mass-limited targets for EUV lithography [8322-82]

T. Sizyuk, A. Hassanein, Purdue Univ. (United States)

8322 2L In-situ Sn contamination removal by hydrogen plasma [8322-83]
J. Sporre, D. Elg, D. Andruczyk, T. Cho, D. N. Ruzic, Univ. of Illinois at Urbana-Champaign

(United States); S. N. Srivastava, D. C. Brandt, Cymer, Inc. (United States)

8322 2M High brightness electrodeless Z-Pinch EUV source for mask Inspection tools [8322-86]

S. F. Home, M. J. Partlow, D. S. Gusfafson, M. M. Besen, D. K. Smith, P. A. Blackborow,

Energetiq Technology, Inc. (United Stafes)

8322 2N Light sources tor EUV lithography at the 22-nm node and beyond [8322-91 ]
I. V. Fomenkov, N. R. Bowering, D. C. Brandt, D. J. Brown, A. N. Bykanov, A. I. Ershov,

B. La Fontaine, M. J. Lercel, D. W. Myers, Cymer, Inc. (United States)

8322 20 Development of the reliable high power pulsed carbon dioxide laser system for LPP EUV

light source [8322-94]

T. Ohta, K. M. Nowak, T. Suganuma, H. Kameda, M. Moriya, T. Yokoduka, Y. Kawasuji,

Komatsu Ltd. (Japan); J. Fujimoto, H. Mizoguchi, Gigaphoton Inc. (Japan)

8322 2P Tin droplets for LPP EUV sources [8322-98]

B. Rollinger, L. Bozinova, N. Gambino, R. S. Abhari, ETH Zurich (Switzerland)

8322 2Q Modeling the Ion beam target interaction to reduce defects generated by ion beam

deposition [8322-100]

T. Cardinal, SEMATECH North (United States); D. Andruczyk, Univ. of Illinois at Urbana-

Champaign (United States); H. Yu, Univ. of Illinois at Urbana-Champaign (United States) and

Univ. of Electronic Science and Technology of China (China); V. Jindal, P. Kearney,

SEMATECH North (United States); D. N. Ruzic, Univ. of Illinois at Urbana-Champaign (United

States)

POSTER SESSION: SYSTEM

8322 2U Sub-atmospheric gas purification for EUVL vacuum environment control [8322-64]
A. Srivastava, S. Pereira, T. Gaffney, Entegris, Inc. (United States)
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8322 2V Analysis and control of thermal and structural deformation of projection optics for 22-nm

EUV lithography [8322-69]

G. Yang, Y. Li, Beijing Institute of Technology (China)

8322 2X Is extreme ultraviolet pellicle possible? - in terms of heat absorption [8322-75]
l.-S. Kim, H.-C. Lee, E.-J. Kim, J.-W. Kim, H.-K. Oh, Hanyang Univ. (Korea, Republic of)

8322 2Y Latest cluster performance for EUV lithography [8322-77]
H. Shite, K. Matsunaga, K. Nafus, H. Kosugi, Tokyo Electron Kyushu Ltd. (Japan); P. Foubert,

J. Hermans, E. Hendrickx, M. Goethals, D. Van Den Heuvel, IMEC (Belgium)

8322 2Z Longer wavelength EUV lithography (LW-EUVL) [8322-105]
C. W. Moloney, B. W. Smith, Rochester Institute of Technology (United States)

8322 30 Effect of extreme-ultraviolet pellicle support to patterned mask [8322-108]
K. Ko, E.-J. Kim, J.-W. Kim, Hanyang Univ. (Korea, Republic of); J.-T. Park, C.-M. Lim, Hynix
Semiconductor Inc. (Korea, Republic of); H. Oh, Hanyang Univ. (Korea, Republic of)

8322 31 Efficient multi-die placement for blank defect mitigation in EUV lithography [8322-109]

Y. Du, H. Zhang, M. D. F. Wong, Univ. of Illinois at Urbana-Champaign (United States);
Y. Deng, GLOBALFOUNDRIES Inc. (United States); R. O. Topaloglu, IBM Corp. (United States)

POSTER SESSION: OPTICS

8322 32 Low energy electron bombardment induced surface contamination of Ru mirrors [8322-65]
A. Al-Ajlony, A. Kanjilal, M. Catalfano, S. S. Harilal, A. Hassanein, Purdue Univ. (United States);
B. Rice, SEMATECH North (United States)

8322 33 Mirror contamination and secondary electron effects during EUV reflectivity analysis

[8322-81]
M. Catalfano, A. Kanjilal, A. Al-Ajlony, S. S. Harilal, A. Hassanein, Purdue Univ. (United States);
B. Rice, SEMATECH North (United States)

POSTER SESSION: METROLOGY

Impact of the phase defect structure on an actinic dark-field blank inspection signal and

wafer printability [8322-72]
T. Amano, T. Murachi, T. Yamane, Y. Arisawa, T. Terasawa, EUVL Infrastructure Development
Ctr., Inc. (Japan)

Study of actinic dark-field inspection with programmed amplitude defects [8322-73]
N. Takagi, T. Yamane, Y. Arisawa, T. Terasawa, EUVL Infrastructure Development Ctr,, Inc.

(Japan)

Extension of PTB's EUV metrology facilities [8322-80]

C. Laubis, A. Fischer, F. Scholze, Physikalisch-Technische Bundesanstalt (Germany)

Energetic ion and neutral energy analyzer for extreme-ultraviolet light sources [8322-84]
D. Andruczyk, J. Sporre, D. Elg, T. Cho, D. N. Ruzic, Univ. of Illinois at Urbana-Champaign
(United States)

8322 34

8322 35

8322 36

8322 37

4
xiii


