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PREFACE

The concept of a “virtual semiconductor fab" requires a focused effort
among engineering, physics, chemistry, materials, mathematical and
computational sciences. Although widely used by the semiconductor
industry, current technology computer-aided design (TCAD) struggles to keep
pace with new generations of IC technology. The semiconductor industry
needs improved, predictive physically-based modelling and simulation
capabilities to decrease cost, improve efficiency, and provide TCAD tools to
process developers before production begins. Without the use of more
advanced "next generation” TCAD models, future IC technology development
will slow as a result of expensive and time-consuming experimental
validation of processes and device performance.

This symposium brought together researchers from industry, universities,
and national laboratories to highlight recent advances in TCAD, and to
identify critical areas for future emphasis. Papers were solicited in both
silicon and compound semiconductor process and device performance
modelling. By bringing together silicon and compound semiconductor
researchers, we hoped to facilitate cross-fertilization of ideas and modelling
tool sets.

The main topics of the symposium were:
1. Bulk Process Modelling, including ion implantation, transient-
enhanced diffusion, rapid thermal annealing, extended and point defects,

dopant diffusion, and interfaces

2. Equipment Modelling, including fluid dynamics, heat transfer,
chemical vapor deposition, thermal and plasma processing

3. Topography Modelling, including etch, deposition, interconnect
reliability and grain structure evolution

4. Characterization and Device Modelling, including short-channel
effects, quantitative mobility spectrum analysis, charge-coupled devices,
and thermoelectrics

Scott T. Dunham
Jeffrey S. Nelson

August 1998

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781107413467
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-41346-7 - Materials Research Society Symposium Proceedings: Volume 490:
Semiconductor Process and Device Performance Modelling

Editors: Scott T. Dunham and Jeffrey S. Nelson

Frontmatter

More information

MATERIALS RESEARCH SOCIETY SYMPOSIUM PROCEEDINGS

Volume 467— Amorphous and Microcrystalline Silicon Technology—1997, M. Hack,
E.A. Schiff, S. Wagner, R. Schropp, 1. Shimizu, 1997, ISBN: 1-55899-371-1
Volume 468— Gallium Nitride and Related Materials II, C.R. Abernathy, H. Amano,
J.C. Zolper, 1997, ISBN: 1-55899-372-X

Volume 469— Defects and Diffusion in Silicon Processing, T. Diaz de la Rubia, S. Coffa,
P.A. Stolk, C.S. Rafferty, 1997, ISBN: 1-55899-373-8

Volume 470— Rapid Thermal and Integrated Processing VI, T.J. Riley, J.C. Gelpey,
F. Roozeboom, S. Saito, 1998, ISBN: 1-55899-374-6

Volume 471— Flat Panel Display Materials Iil, R.T. Fulks, G.N. Parsons, D.E. Slobodin,
T.H. Yuzuriha, 1997, ISBN: 1-35899-375-4

Volume 472— Polycrystalline Thin Films—Structure, Texture, Properties and Applications l1lI,
S.M. Yalisove, B.L. Adams, J.S. Im, Y. Zhu, F-R. Chen, 1997, ISBN: 1-55899-376-2
Volume 473— Materials Reliability in Microelectronics VII, J.J. Clement, R.R. Keller,
K.S. Krisch, J.E. Sanchez, Jr., Z. Suo, 1997, ISBN: 1-55899-377-0

Volume 474— Epitaxial Oxide Thin Films II, D.G. Schlom, C-B. Eom, M.E. Hawley,
C.M. Foster, J.S. Speck, 1997, ISBN: 1-55899-378-9

Volume 475— Magnetic Ultrathin Films, Multilayers and Surfaces—1997, J.G. Tobin,
D.D. Chambliss, D. Kubinski, K. Barmak, P. Dederichs, W.J.M. de Jonge,
T. Katayama, A. Schuhl, 1997, ISBN: 1-55899-379-7

Volume 476— Low-Dielectric Constant Materials 1II, C. Case, P. Kohl, T. Kikkawa, W.W. Lee,
1998, ISBN: 1-55899-380-0

Volume 477— Science and Technology of Semiconductor Surface Preparation, G.S. Higashi,
M. Hirose, S. Raghavan, S. Verhaverbeke, 1997, ISBN: 1-55899-381-9

Volume 478— Thermoelectric Materials—New Directions and Approaches, T.M. Tritt,
M.Q. Kanatzidis, H.B. Lyon, Jr., G.D. Mahan, 1997, ISBN: 1-55899-382-7

Volume 479— Materials for Optical Limiting 11, R. Sutherland, R. Pachter, P. Hood, D. Hagan,
K. Lewis, J. Perry, 1997, ISBN: 1-55899- 383-5

Volume 480— Specimen Preparation for Transmission Electron Microscopy of Materials 1V,
R.M. Anderson, S.D. Walck, 1997, ISBN: 1-55899-384-3

Volume 481— Phase Transformation and Systems Driven Far From Equilibrium, E. Ma,
P. Bellon, M. Atzmon, R. Trivedi, 1998, ISBN: 1-55899-386-X

Volume 482— Nitride Semiconductors, F.A. Ponce, S.P. DenBaars, B.K. Meyer, S. Nakamura,
S. Strite, 1998, ISBN: 1-55899-387-8

Volume 483— Power Semiconductor Materials and Devices, S.J. Pearton, R.J. Shul,
E. Wolfgang, F. Ren, S. Tenconi, 1998, ISBN: 1-55899-388-6

Volume 484— Infrared Applications of Semiconductors II, S. Sivananthan, M.O. Manasreh,
R.H. Miles, D.L. McDaniel, Jr., 1998, ISBN: 1-55899-389-4

Volume 485— Thin-Film Structures for Photovoltaics, E.D. Jones, R. Noufi, B.L. Sopori,
J. Kalejs, 1998, ISBN: 1-55899-390-8

Volume 486— Materials and Devices for Silicon-Based Optoelectronics, J.E. Cunningham,
S. Coffa, A. Polman, R. Soref, 1998, ISBN: 1-55899-391-6

Volume 487— Semiconductors for Room-Temperature Radiation Detector Applications I,

R.B. James, T.E. Schlesinger, P. Siffert, M. Cuzin, M. Squillante, W. Dusi,
1998, ISBN: 1-55899-392-4

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781107413467
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-41346-7 - Materials Research Society Symposium Proceedings: Volume 490:
Semiconductor Process and Device Performance Modelling

Editors: Scott T. Dunham and Jeffrey S. Nelson

Frontmatter

More information

MATERIALS RESEARCH SOCIETY SYMPOSIUM PROCEEDINGS

Volume 488— Electrical, Optical, and Magnetic Properties of Organic Solid-State Materials
IV, J.R. Reynolds, A. K-Y. Jen, L.R. Dalton, M.F. Rubner, L.Y. Chiang, 1998,
ISBN: 1-55899-393-2

Volume 489— Materials Science of the Cell, B. Mulder, V. Vogel, C. Schmidt, 1998,
ISBN: 1-55899-394-0

Volume 490— Semiconductor Process and Device Performance Modeling, J.S. Nelson,
C.D. Wilson, S.T. Dunham, 1998, ISBN: 1-55899-395-9

Volume 491— Tight-Binding Approach to Computational Materials Science, P.E.A. Turchi,
A. Gonis, L. Colombo, 1998, ISBN: 1-55899-396-7

Volume 492— Microscopic Simulation of Interfacial Phenomena in Solids and Liquids,
S.R. Phillpot, P.D. Bristowe, D.G. Stroud, J.R. Smith, 1998, ISBN: 1-55899-397-5

Volume 493— Ferroelectric Thin Films VI, R.E. Treece, R.E. Jones, S.B. Desu, C.M. Foster,
LK. Yoo, 1998, ISBN: 1-55899-398-3

Volume 494— Science and Technology of Magnetic Oxides, M. Hundley, J. Nickel, R. Ramesh,
Y. Tokura, 1998, ISBN: 1-55899-399-1

Volume 495— Chemical Aspects of Electronic Ceramics Processing, P.N. Kumta, A.F. Hepp,
D.N. Beach, J.J. Sullivan, B. Arkles, 1998, ISBN: 1-55899-400-9

Volume 496— Materials for Electrochemical Energy Storage and Conversion Il—Batteries,
Capacitors and Fuel Cells, D.S. Ginley, D.H. Doughty, T. Takamura, Z. Zhang,
B. Scrosati, 1998, ISBN: 1-55899-401-7

Volume 497— Recent Advances in Catalytic Materials, N.M. Rodriguez, S.L. Soled, J. Hrbek,
1998, ISBN: 1-55899-402-5

Volume 498— Covalently Bonded Disordered Thin-Film Materials, M.P. Siegal, J.E. Jaskie,
W. Milne, D. McKenzie, 1998, ISBN: 1-55899-403-3

Volume 499— High-Pressure Materials Research, R.M. Wentzocovitch, R.J. Hemley,
W.J. Nellis, P.Y. Yu, 1998, ISBN: 1-55899-404-1

Volume 500-— Electrically Based Microstructural Characterization II, R.A. Gerhardt, M.A. Alim,
S.R. Taylor, 1998, ISBN: 1-55899-405-X

Volume 501— Surface-Controlled Nanoscale Materials for High-Added-Value Applications,
K.E. Gonsalves, M-l. Baraton, J.X. Chen, J.A. Akkara, 1998, ISBN: 1-55899-406-8

Volume 502— In Situ Process Diagnostics and Intelligent Materials Processing,
P.A. Rosenthal, W.M. Duncan, J.A. Woollam, 1998, ISBN: 1-55899-407-6

Volume 503— Nondestructive Characterization of Materials in Aging Systems, R.L. Crane,
S.P. Shah, R. Gilmore, J.D. Achenbach, P.T. Khuri-Yakub, T.E. Matikas, 1998,
ISBN: 1-55899-408-4

Volume 504— Atomistic Mechanisms in Beam Synthesis and Irradiation of Materials,
J.C. Barbour, S. Roorda, D. lla, 1998, ISBN: 1-55899-409-2

Volume 505— Thin-Films—Stresses and Mechanical Properties VII, R.C. Cammarata,
E.P. Busso, M. Nastasi, W.C. Oliver, 1998, ISBN: 1-55899-410-6

Prior Materials Research Society Symposium Proceedings available by contacting Materials Research Society

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781107413467
http://www.cambridge.org
http://www.cambridge.org

	http://www: 
	cambridge: 
	org: 


	9781107413467: 


