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V. Häublein, L. Frey, and H. Ryssel

vi
vi



Non-Uniform Dose Mapping Controlled by Modulated Vertical and Horizontal Scans . . . . . . . . . . . . . . . . 163
S. Ninomiya, Y. Kimura, T. Kudo, A. Ochi, R. Toda, M. Tsukihara, F. Sato, G. Fuse, K. Ueno, and
M. Sugitani

Micro Four-Point Probe with High Spatial Resolution for Ion Implantation and Ultra-Shallow
Junction Characterization. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167

D. Kjaer, R. Lin, D. H. Petersen, P. M. Kopalidis, R. Eddy, D. A. Walker, W. F. Egelhoff, Jr., and
L. Pickert

Photothermal Investigation of Micro-Uniformity Problems Caused by Different Scan Systems . . . . . . . . . 171
H. Geiler, K. Brand, and H.-J. Selle

High-Resolution Mapping of Low-Dose Implants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175
J. Halim, A. Mineji, V. Faifer, and M. Current

Improved Rs Monitoring for Robust Process Control of High Energy Well Implants . . . . . . . . . . . . . . . . . 179
J. H. Kim, S. Kim, G. J. Ra, K. W. Lee, R. N. Reece, and S. Y. Bae

Evaluation of Laser Scattering Technique and Spectroscopic Ellipsometry for In-Line Ion
Implantation Characterization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182

F. Milesi, E. Nolot, Z. Mehrez, F. Mazen, and S. Favier
Carrier Density Profiling of Ultra-Shallow Junction Layers through Corrected C-V Plotting . . . . . . . . . . 186

J. Chen, D. Dimitrov, T. Dimitrova, P. Timans, J. Gelpey, S. McCoy, W. Lerch, S. Paul, and D. Bolze
Evaluation of Pre-Amorphous Layer by Spectroscopic Ellipsometry. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 190

S. Shibata, F. Kawase, A. Kitada, and T. Kouzaki
Quantitative Evaluation of Ion-Implanted Arsenic in Silicon by Instrumental Neutron
Activation Analysis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 194

T. Takatsuka, K. Hirata, Y. Kobayashi, T. Kuroiwa, T. Miura, and H. Matsue
Correlation of Measured Surface Contaminants as a Function of Ion Beam Current in GSD
Ion Implanters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 198

R. Johnson, R. Eddy, and J. Schuur

MATERIALS SCIENCE

An Atomistic Model of Stressed Si Solid-Phase Epitaxy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 205
N. G. Rudawski, K. S. Jones, and R. Gwilliam

The Role of Implanter Parameters on Implant Damage Generation: An Atomistic Simulation
Study . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209

J. Singer, M. Jaraı́z, P. Castrillo, C. Laviron, N. Cagnat, F. Wacquant, O. Cueto, and A. Poncet
Importance of the Carbon Kick-out Mechanism in Reducing Transient Enhanced Diffusion . . . . . . . . . . . 213

A. Vanderpool
Fracture in Hydrogen-Implanted Germanium. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217

F. Mazen, A. Tauzin, L. Sanchez, F. Chieux, C. Deguet, E. Augendre, T. Akatsu, C. Richtarch, and
L. Clavelier

Ion Beam Layer Separation of Cadmium Zinc Telluride. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221
R. S. Bhattacharya, P. He, Y. Xu, and M. Goorsky

Boron Diffusion in Amorphous Germanium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225
L. A. Edelman, K. S. Jones, R. G. Elliman, and L. M. Rubin

Optically Stimulated Diffusion in Ultra-Shallow Junction Formation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 228
Y. Kondratenko, C. T. M. Kwok, R. Vaidyanathan, and E. G. Seebauer

Numerical Solution of Scattering Integral for Universal Interatomic Potential . . . . . . . . . . . . . . . . . . . . . . . 232
G. Haidari

Angular Distributions of Sputtered Atoms from Semiconductor Targets at Grazing Ion Beam
Incidence Angles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 236

M. Sekowski, A. Burenkov, J. Hernández-Mangas, A. Martinez-Limia, and H. Ryssel
Surface Modification of Polymer Substrates by Oxygen Ion Irradiation . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240

G. H. Takaoka, H. Ryuto, R. Araki, and T. Yakushiji
How Vacancies Assist in the Formation of Antisite-Complex Centers in 3C-SiC during Ion
Implantation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244

S. T. Nakagawa, A. Okamoto, M. Ohishi, H. Saito, H. Hashimoto, and G. Betz
Ion Implanted Left-Handed Tunable Metamaterial for Microwave Circuit Applications . . . . . . . . . . . . . . . 248

H. Yang, A. Kafaratzis, Z. Hu, N. Peng, and R. Gwilliam

vii
vii



Platinum vs. Palladium in Catalyst-Based Hydrogen Sensors Used for Wide Temperature
Range Hydrazine Leak Detection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 251

C. Muntele and D. Ila

IMPLANT TECHNOLOGY

Vertical Beam Angle Control: An AdvancementÕRequirement in Modern Ion Implant
Manufacturing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 257

C. Krueger, R. Rathmell, D. Kamenitsa, and B. Krimbacher
Benefits of Zero Degree Single Wafer High Energy Implants for Advanced Semiconductor
Device Fabrication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261

W. Lee, T. Thanigaivelan, H.-J. Gossmann, R. Low, B. Colombeau, K. Lacey, M. Merrill, and A. Renau
Neutralization of Space Charge Effects for Low Energy Ion Beams Using Field Emitters . . . . . . . . . . . . . 265

D. Nicolaescu, S. Sakai, K. Matsuda, Y. Gotoh, and J. Ishikawa
Introduction of the MC3-IIÕWR System, an Extended Energy Medium Current Ion Implanter . . . . . . . . 269

M. Sugitani, F. Sato, M. Koike, M. Sano, and K. Ueno
Optima XE Single Wafer High Energy Ion Implanter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 273

S. Satoh, J. Ferrara, E. Bell, S. Patel, and M. Sieradzki
Radiation Issues Surrounding Very High Energy Ion Implantation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 277

N. R. White, N. Tokoro, and E. Bell
In-Situ Ion Source Cleaning: Review of Chemical Mechanisms and Evaluation Data at
Production Fabs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 281

R. Kaim, S. Bishop, O. Byl, D. Eldridge, P. Marganski, J. Mayer, J. Sweeney, S. Yedave, D. Fuchs,
S. Spreitzer, J. Vogel, J. Dunn, P. Lundquist, J. Rolland, T. Romig, D. Newman, M. Mitchell, and
K. Ditzler

Layer Transfer with Implant-Induced Defects: A Path to Advanced Engineered Substrates . . . . . . . . . . . . 285
K. K. Bourdelle

Introduction of the SHX-III System, a Single-Wafer High-Current Ion Implanter . . . . . . . . . . . . . . . . . . . . 292
M. Sugitani, M. Tsukihara, M. Kabasawa, K. Ishikawa, H. Murooka, and K. Ueno

Nissin’s New Cluster Ion Implanter: CLARIS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 296
S. Umisedo, N. Hamamoto, Y. Koga, H. Une, N. Maehara, T. Nagayama, M. Tanjyo, N. Nagai,
T. N. Horsky, R. D. Goldberg, S. K. Hahto, D. G. Bilbrough, D. C. Jacobson, and H. F. Glavish

Implant Angle Monitor System of MC3-II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300
F. Sato, M. Sano, H. Nakaoka, Y. Fujii, T. Kudo, M. Nakanishi, M. Koike, and Y. Fujino

Development of a Co-Axial Hot Cathode for Magnetized Ion Source Plasma . . . . . . . . . . . . . . . . . . . . . . . . 304
N. Miyamoto, N. Hamamoto, S. Imakita, A. G. Mendenilla, and M. Wada

Advanced Middle-High Energy Range Medium Current Implanter EXCEED9600A . . . . . . . . . . . . . . . . . . 308
T. Nogami, M. Hino, T. Kobayashi, H. Fujita, and T. Matsumoto

High Productivity Implantation ‘‘PARTIAL IMPLANT’’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312
M. Hino, N. Miyamoto, S. Sakai, and T. Matsumoto

Increase of Boron Ion Beam Current Extracted from a Multi-Cusp Ion Source in an Ion
Doping System with Mass Separation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 316

Y. Inouchi, S. Dohi, M. Tanii, J. Tatemichi, M. Konishi, M. Nukayama, K. Nakao, K. Orihira, and
M. Naito

Beam Uniformity Controllable Ion Source with a Long Slit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 320
T. Ikejiri, W. Zhao, K. Tanaka, T. Igo, T. Kinoyama, S. Tamura, and T. Yamashita

Next Generation Angle Control for Medium Current and High Energy Implanters. . . . . . . . . . . . . . . . . . . 324
J. C. Olson, A. Gupta, H.-J. L. Gossmann, and D. Rodier

Sources for Low Energy Extreme of Ion Implantation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 328
A. Hershcovitch, V. A. Batalin, A. S. Bugaev, V. I. Gushenets, B. M. Johnson, A. A. Kolomiets,
G. N. Kropachev, R. P. Kuibeda, T. V. Kulevoy, E. S. Masunov, E. M. Oks, V. I. Pershin, S. V. Petrenko,
S. M. Polozov, H. J. Poole, I. Rudskoy, D. N. Seleznev, P. A. Storozhenko, A. Ya. Svarovski, and
G. Yu. Yushkov

Integration of an Axcelis Optima HD Single Wafer High Current Implanter for p- and n-SÕD
Implants in an Existing Batch Implanter Production Line . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 332

M. Schmeide, S. Kontratenko, R. P. Müller, and B. Krimbacher
Optima HD Imax: Molecular Implant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 336

D. R. Tieger, P. R. Splinter, T. J. Hsieh, and W. P. Reynolds

viii
viii



Beam Current Improvements on the Axcelis Optima HD Imax Implanter. . . . . . . . . . . . . . . . . . . . . . . . . . . 340
D. R. Tieger, P. R. Splinter, T. J. Hsieh, W. P. Reynolds, R. D. Goldberg, D. C. Jacobson, E. K. McIntyre,
S. K. Hahto, D. G. Bilbrough, D. Oved, and T. N. Horsky

Metal Ion Sources for Ion Beam Implantation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344
W. J. Zhao, Z. Q. Zhao, and X. T. Ren

Broad Ion Beam Extraction from Large Bore ECR Ion Source with Cylindrically Comb-
Shaped Magnetic Fields Configuration by Feeding Simultaneously 11 to 13 GHz and 2.45 GHz
Microwaves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 348

Y. Kato, T. Satani, Y. Matsui, T. Watanabe, M. Muramatsu, K. Tanaka, T. Asaji, A. Kitagawa, F. Sato, and
T. Iida

Optimization of Xenon Difluoride Vapor Delivery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352
J. Sweeney, P. Marganski, R. Kaim, M. Wodjenski, J. Gregg, S. Yedave, S. Sergi, S. Bishop, D. Eldridge,
and P. Zou

Tungsten Transport in an Ion Source . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 356
O. Byl, S. Yedave, S. Sergi, J. Sweeney, S. Bishop, R. Kaim, and D. Eldridge

Decreasing Beam Auto Tuning Interruption Events with In-Situ Chemical Cleaning on Axcelis
GSD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360

D. Fuchs, S. Spreitzer, J. Vogl, S. Bishop, D. Eldridge, and R. Kaim
Implanter Source Life and Stability Improvement Using In-Situ Chemical Cleaning. . . . . . . . . . . . . . . . . . 364

T. Romig, D. Newman, M. Mitchell, K. Ditzler, D. Eldridge, S. Bishop, and J. Mayer
Manufacturing Assessment of an XeF2 In-Situ Clean Process for Mitigation of Species Cross
Contamination . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 368

J. P. Dunn, J. L. Rolland, P. Lundquist, and S. Bishop
Surface Analytics in Support of the Development of Static AutoCleanTM—An In-Situ Cleaning
Process for Ion Implanters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372

M. Stawasz, S. Yedave, L. Hiscock, J. Sweeney, and R. Kaim
Development of ‘‘Static’’ In-Situ Implanter Chamber Cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 376

S. Yedave, J. Sweeney, O. Byl, S. Letaj, M. Wodjenski, M. Hilgarth, P. Marganski, S. Bishop, D. Eldridge,
and R. Kaim

Angle Control on the Optima HEÕXE Ion Implanter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 380
E. Bell and S. Satoh

MOLECULAR AND CLUSTER ION BEAMS

ClusterBoronTM Implant Alternative to BF2 PMOS SDE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 387
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