
Si Front-End Processing-
Physics and Technology of

Dopant-Defect Interactions II

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

Cambridge University Press
978-1-107-41317-7 - Materials Research Society Symposium Proceedings: Volume 610:
Si Front-End Processing—Physics and Technology of Dopant-Defect Interactions II
Editors: Aditya Agarwal, Lourdes Pelaz, Hong-Ha Vuong, Paul Packan and Masataka Kase
Frontmatter
More information

http://www.cambridge.org/9781107413177
http://www.cambridge.org
http://www.cambridge.org


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

Cambridge University Press
978-1-107-41317-7 - Materials Research Society Symposium Proceedings: Volume 610:
Si Front-End Processing—Physics and Technology of Dopant-Defect Interactions II
Editors: Aditya Agarwal, Lourdes Pelaz, Hong-Ha Vuong, Paul Packan and Masataka Kase
Frontmatter
More information

http://www.cambridge.org/9781107413177
http://www.cambridge.org
http://www.cambridge.org


MATERIALS RESEARC H SOCIETY
SYMPOSIUM PROCEEDINGS VOLUME 610

Si Front-End Processing—
Physics and Technology of

Dopant-Defect Interactions II
Symposium held April 24-27,2000, San Francisco, California, U.S.A.

EDITORS:

Aditya Agarwal
Axcelis Technologies, Inc.

Beverly, Massachusetts, U.S.A.

Lourdes Pelaz
University of Valladolid

Valladolid, Spain

Hong-Ha Vuong
Lucent Technologies, Bell Laboratories

Murray Hill, New Jersey, U.S.A.

Paul Packan
Intel Corporation

Hillsboro, Oregon, U.S.A.

Masataka Kase
Fujitsu Limited

Mie, Japan

i "*" I *«~̂  §

Materials Research Society
Warrendale, Pennsylvania

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

Cambridge University Press
978-1-107-41317-7 - Materials Research Society Symposium Proceedings: Volume 610:
Si Front-End Processing—Physics and Technology of Dopant-Defect Interactions II
Editors: Aditya Agarwal, Lourdes Pelaz, Hong-Ha Vuong, Paul Packan and Masataka Kase
Frontmatter
More information

http://www.cambridge.org/9781107413177
http://www.cambridge.org
http://www.cambridge.org


cambridge university press 
Cambridge, New York, Melbourne, Madrid, Cape Town, 
Singapore, São Paulo, Delhi, Mexico City

Cambridge University Press
32 Avenue of the Americas, New York ny 10013-2473, USA 

Published in the United States of America by Cambridge University Press, New York 

www.cambridge.org
Information on this title: www.cambridge.org/9781107413177

Materials Research Society
506 Keystone Drive, Warrendale, pa 15086
http://www.mrs.org 

© Materials Research Society 2001 

This publication is in copyright. Subject to statutory exception
and to the provisions of relevant collective licensing agreements, 
no reproduction of any part may take place without the written  
permission of Cambridge University Press.

This publication has been registered with Copyright Clearance Center, Inc.
For further information please contact the Copyright Clearance Center,
Salem, Massachusetts.

First published 2001 
First paperback edition 2013

Single article reprints from this publication are available through
University Microfilms Inc., 300 North Zeeb Road, Ann Arbor, mi 48106

CODEN: MRSPDH

isbn 978-1-107-41317-7 Paperback

Cambridge University Press has no responsibility for the persistence or
accuracy of URLs for external or third-party internet websites referred to in
this publication, and does not guarantee that any content on such websites is,
or will remain, accurate or appropriate.

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

Cambridge University Press
978-1-107-41317-7 - Materials Research Society Symposium Proceedings: Volume 610:
Si Front-End Processing—Physics and Technology of Dopant-Defect Interactions II
Editors: Aditya Agarwal, Lourdes Pelaz, Hong-Ha Vuong, Paul Packan and Masataka Kase
Frontmatter
More information

http://www.cambridge.org/9781107413177
http://www.cambridge.org
http://www.cambridge.org


CONTENTS

Preface xiii

Acknowledgments xv

Materials Research Symposium Proceedings xvi

THE CHALLENGES OF DEVICE SCALING

* Junctions For Deep Sub-100 Nm MOS: How Far Will Ion
Implantation Take Us? B1.2

Hans-Joachim L. Gossmann, Conor S. Rafferty, and
P. H. Keys

2D DOPANT CHARACTERIZA T1ON

*SSRM And SCM Observation Of Enhanced Lateral As- and
BF2-Diffusion Induced By Nitride Spacers B2.2

P. Eyben, N. Duhayon, G. Stuer, I. De Wolf, R. Rooyackers,
T. Clarysse, W. Vandervorst, and G. Badenes

Increasing The Lateral Resolution Of Scanning Spreading
Resistance Microscopy B2.4

R. Joe Kline, John F. Richards, and Phillip E. Russell

SILICON FRONT-END PROCESSING

*Ultrashallow Junction Formation And Gate Activation In
Deep-Submicron CMOS B3.1

Peter A. Stolk, Florence N. Cubaynes, Veerle Meyssen, Giovanni
Mannino, Nicholas E.B. Cowern, Jeroen van Zijl, Fred
Roozeboom, Jan Verhoeven, Jurgen van Berkum, Willem van de
Wijgert, Jurriaan Schmitz, Hans Tuinhout, and Pierre Woerlee

The Application of Solid Source Diffusion in the Vertical
Replacement-Gate (VRG) MOSFET B3.2

Sang-Hyun Oh, Jack Hergenrother, Don Monroe, T. Nigam,
F.P. Klemens, A. Kornblit, W.M. Mansfield, F.H. Baumann,
H.J. Gossmann, C.A. King, R.N. Kleiman, H.-H. Vuong,
G.R. Weber, and C.S. Rafferty

* Invited Paper

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

Cambridge University Press
978-1-107-41317-7 - Materials Research Society Symposium Proceedings: Volume 610:
Si Front-End Processing—Physics and Technology of Dopant-Defect Interactions II
Editors: Aditya Agarwal, Lourdes Pelaz, Hong-Ha Vuong, Paul Packan and Masataka Kase
Frontmatter
More information

http://www.cambridge.org/9781107413177
http://www.cambridge.org
http://www.cambridge.org


Activation Of Implanted Poly Gates By Short Cycle Time
Annealing B3.3

Anthony T. Fiory and Konstantin K. Bourdelle

Effect Of N+ Ion Implantation And Gox Process On In And B
Channel Profile B3.4

Giuseppe Curello, Rajesh Rengarajan, Juergen Faul,
Helmut Wurzer, Juergen Amon, Thomas Gaertner,
Diettmar Henke, Matthias Schmeide, and Albrecht Kieslich

Dopant Diffusion In Silicon Substrate During Oxynitride
Process B3.5

Nobutoshi Aoki, Toshitake Yaegashi, Yuji Takeuchi,
Makoto Fujiwara, Naoki Kusunoki, Tsutomu Sato,
Ichiro Mizushima, Yoshitaka Tsunashima, Hiroaki Hazama,
Seiichi Arotome, Riichiro Shirota, and Takashi Shimizu

Low Energy Implantation Of Boron With Decaborane Ions B3.6
Maria A. Albano, Vijay Babaram, John M. Poate,
Marek Sosnowski, and Dale C. Jacobson

Ultra-Shallow P+/N Junction Formed By Plasma Ion
Implantation B3.7

S.K. Baek, C.J. Choi, T.-Y. Seong, Hyunsang Hwang,
H. K. Kim, and D. W. Moon

Cryo-Implantation Technology For Controlling Defects And
Impurity Outdiffusion B3.8

Atsushi Murakoshi, Kyoichi Suguro, Masao Iwase,
Mitsuhiro Tomita, and Katsuya Okumura

Post-Oxidation Enhanced Diffusion Of Low-Energy Implanted
Boron In Ultra-Shallow P+/N Junctions Formation B3.9

Damien Lenoble, Aomar Halimaoui, and Andre Grouillet

Analysis And Suppression Of Process-Induced Defects In
Memory Devices B3.10

Roberto Annunziata, Roberta Rita Bottini, Paolo Colpani,
Carlo Cremonesi, Gabriella Ghidini, Enrico Gomiero,
Giuseppe Pavia, Federico Pio, M.L. Polignano, Giorgio Servalli,
and Vic Higgs

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

Cambridge University Press
978-1-107-41317-7 - Materials Research Society Symposium Proceedings: Volume 610:
Si Front-End Processing—Physics and Technology of Dopant-Defect Interactions II
Editors: Aditya Agarwal, Lourdes Pelaz, Hong-Ha Vuong, Paul Packan and Masataka Kase
Frontmatter
More information

http://www.cambridge.org/9781107413177
http://www.cambridge.org
http://www.cambridge.org


ION IMPLANT A TION AND
SHALLOW JUNCTION TECHNOLOGY

*A Historical View Of The Role Of Ion-Implantation Defects
In PN Junction Formation For Devices B4.1

Richard B. Barton Fair

Junction Depth Reduction Of Ion Implanted Boron In Silicon
Through Fluorine Ion Implantation B4.2

L. S. Robertson, P. N. Warnes, K. S. Jones, S. K. Earles,
M. E. Law, D. F. Downey, S. Falk, and J. Liu

A Comparative Study Of Dose Loss For B11 And BF2 Implants B4.3
Reza Kasnavi, Peter B. Griffin, and J. D. Plummer

Ultra-Shallow Junction Formation Via Gel B Ion Implantation
of Si B4.5

Xinming Lu, Lin Shao, Jianyue Jin, Qinmian Li,
I. Rusakova, Q.Y. Chen, Jiarui Liu, Wei-Kan Chu, and
Peiching Ling

Effect Of Ge Pre-Amorphization On Junction Characteristics
For Low Energy B Implants B4.6

J. Liu and Sandeep Mehta

Understanding And Modeling Ramp Rate Effects On Shallow
Junction Formation B4.8

Srinivasan Chakravarthi, Alp H. Gencer, Scott T. Dunham,
and Daniel F. Downey

Furnace And RTA Injection Of Point Defects Into
CVD-Grown B Doped Si And SiGe B4.9

Janet M. Bonar, Barry M. McGregor, Nicholas E. B. Cowern,
Aihua Dan, Graham A. Cooke, and Arthur F. W. Willoughby

Quantitative Measurement Of Interstitial Flux And Surface
Supersaturation During Oxidation Of Silicon B4.10

Malcolm Carroll and J.C. Sturm

What Does Self-Diffusion Tell Us About Ultra Shallow
Junctions? B4.ll

Ant Ural, Serene Koh, P B. Griffin, and J. D. Plummer

•Invited Paper

vn

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

Cambridge University Press
978-1-107-41317-7 - Materials Research Society Symposium Proceedings: Volume 610:
Si Front-End Processing—Physics and Technology of Dopant-Defect Interactions II
Editors: Aditya Agarwal, Lourdes Pelaz, Hong-Ha Vuong, Paul Packan and Masataka Kase
Frontmatter
More information

http://www.cambridge.org/9781107413177
http://www.cambridge.org
http://www.cambridge.org


GROUP III DOPANT DIFFUSION
AND ACTIVATION

The Source Of Transient Enhanced Diffusion In Sub-KeV
Implanted Boron In Crystalline Silicon B5.2

Enrico Napolitani, A. Camera, V. Privitera, E. Schroer,
G. Mannino, F. Priolo, and S. Moffatt

A Study Of Boron Clustering Transients and Mechanisms in B5.4
Doped Silicon

Aaron Douglas Lilak, Viswanath Krishnamoorthy, David Vieira,
Mark E. Law, and K. S. Jones

Clusters And Planar Defects In Boron Implanted Silicon—
An X-Ray Diffuse Scattering Study B5.5

Ingo Kegel, Michael Sztucki, Till H. Metzger, Daniel Luebbert,
John Arthur, and Jamshed R. Patel

Vacancy Enhanced Boron Activation During Room
Temperature Implantation and Low Temperature Annealing B5.6

Jian-Yue Jin, Irene Rusakova, Qinmian Li, Jiarui Liu, and
Wei-Kan Chu

Boron Implantation Into Silicon Subject To Hydrogen Plasma B5.7
Sanjay Rangan, Mark Horn, and S. Ashok

The Effect Of Impurities On Diffusion And Activation Of Ion
Implanted Boron In Silicon B5.8

L.S. Robertson, R. Brindos, K. S. Jones, Mark E. Law,
D. F. Downey, S. Falk, and J. Liu

Effect Of Nitrogen Implants On Boron Transient Enhanced
Diffusion B5.9

Omer Dokumaci, Paul Ronsheim, Suri Hegde,
Dureseti Chidambarrao, Lahir Shaik-Adam, and Mark E. Law

Boron Diffusion Mechanism In Silicon Oxide Using Ab Initio
Methods B5.ll

Vladimir Zubkov, Juan Senosiain, Sheldon Aronowitz,
Valeriy Sukharev, and Charles Musgrave

vin

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

Cambridge University Press
978-1-107-41317-7 - Materials Research Society Symposium Proceedings: Volume 610:
Si Front-End Processing—Physics and Technology of Dopant-Defect Interactions II
Editors: Aditya Agarwal, Lourdes Pelaz, Hong-Ha Vuong, Paul Packan and Masataka Kase
Frontmatter
More information

http://www.cambridge.org/9781107413177
http://www.cambridge.org
http://www.cambridge.org


POSTER SESSION:
GENERAL POSTER SESSION

A Molecular Dynamics Study of Low-Energy Argon and
Boron Implants on Silicon (100) Vicinal Surfaces Stepped
Surface B6.1

Anna Maria Mazzone

An Analytical Model For Field-Enhanced Diffusion Of Ionized
Impurities In Highly Doped Si B6.3

Bogdan S. Sokolovskii, Liubomyr S. Monastyrskii, and
Roman M. Kovtun

Dopant - Extended Defects Interaction: The Case Of
Aluminum B6.4

Christophe Ortiz, Daniel Mathiot, Christiane Dubois,
Daniel Alquier, and Robert Jerisian

Phosphorus / Silicon Interstitial Annealing After Ion
Implantation B6.6

P. H. Keys, R. Brindos, V. Krishnamoorthy, M. Puga-Lambers,
K. S. Jones, and Mark E. Law

Energy Dependence Of Transient Enhanced Diffusion And
{311} Defect Kinetics B6.7

Hugo Saleh, Mark E. Law, Sushil Bharatan, K. S. Jones,
Wish Krishnamoorthy, and Temel Buyuklimanli

Depth Profiles Of High-Energy Recoil Implantation Of Boron
Into Silicon B6.8

Lin Shao, Xinming Lu, Jianyue Jin, Qinmian Li,
Irene Rusakova, Jiarui Liu, and Wei-Kan Chu

Ion Implantation Effect On Dislocation Propagation In
Pseudomorphically Strained P/P+Silicon B6.10

Petra Feichtinger, Ben Poust, Hiroaki Fukuto, Rajinder Sandhu,
Mark S. Goorsky, Dwain Oster, Steve F. Rickborn, and
Jim Moreland

Nondestructive, In-Line Characterization Of Shallow Junction
Processes B6.ll

G. Jonathan Kluth, Laurie Bechtler, Peter Borden, and Jian Mi

IX

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

Cambridge University Press
978-1-107-41317-7 - Materials Research Society Symposium Proceedings: Volume 610:
Si Front-End Processing—Physics and Technology of Dopant-Defect Interactions II
Editors: Aditya Agarwal, Lourdes Pelaz, Hong-Ha Vuong, Paul Packan and Masataka Kase
Frontmatter
More information

http://www.cambridge.org/9781107413177
http://www.cambridge.org
http://www.cambridge.org


Nondestructive Characterization Of Activated Shallow B And
As Implants In Full NMOS And PMOS Process Flows B6.12

Peter G. Borden, Laurie Bechtler, Lawrence Larson, Bob Murto,
Billy Covington, Clarence Ferguson, and Billy Nguyen

The Impact Of Point Defects On Stress-Induced Dislocation
Generation In Silicon B6.13

Konstantin Loiko, Giri Nallapati, Keith Jarreau,
Shashank Ekbote, Roy Hensley, Dale Simpson,
Thomas Harrington, William Frensley, and Igor Peidous

CARBON DIFFUSION AND INTERACTION
WITH POINT DEFECTS

^Diffusion Engineering By Carbon In Silicon B7.1
Ulrich M. Goesele, Pierre Laveant, Rene Scholz,
Norbert Engler, and Peter Werner

The Effect of Carbon/Self-Interstitial Clusters on Carbon
Diffusion in Silicon Modeled by Kinetic Monte Carlo
Simulations B7.2

Ruth Pinacho, Martin Jaraiz, Hans J. Gossmann,
George H. Gilmer, Janet L. Benton, and P. Werner

Influence of Carbon on the Diffusion of Interstitials and Boron
in Silicon B7.4

Mark E. Law, Michelle D. Griglione, and Misty Northridge

GROUP V DOPANT DIFFUSION
AND ACTIVATION

Clustering Equilibrium and Deactivation Kinetics In As Doped Si B8.1
Dario Nobili, Sandro Solmi, Jenta Shao, and Mareo Merli

Transient Enhanced Diffusion Of Arsenic By Self-Implantation B8.2
Ryangsu Kim, Takenori Aoki, Yoshikazu Furuta, Hiroyuki Kobayashi,
Jianxin Xia, Tomoya Saito, Yoshinari Kamakura, and Kenji Taniguchi

Reaction of Excess Silicon Interstitials in the Presence of
Arsenic and Germanium B8.4

R. Brindos, P. H. Keys, M. Griglione, K. S. Jones,
M. E. Law, Aditya Agarwal, and Ebrahim Andideh

•Invited Paper

x

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

Cambridge University Press
978-1-107-41317-7 - Materials Research Society Symposium Proceedings: Volume 610:
Si Front-End Processing—Physics and Technology of Dopant-Defect Interactions II
Editors: Aditya Agarwal, Lourdes Pelaz, Hong-Ha Vuong, Paul Packan and Masataka Kase
Frontmatter
More information

http://www.cambridge.org/9781107413177
http://www.cambridge.org
http://www.cambridge.org


Antimony Clustering Due To High-Dose Implantation B8.5
Kentaro Shibahara and Dai Onimatsu

VACANCY-TYPE DEFECTS:
INTERACTION AND CHARACTERIZATION

Calibration Of The Au Labeling Technique To Measure
Vacancy Defects In Si B9.2

Ramki Kalyanaraman, Tony E. Haynes, Vincent C. Venezia,
Dale C. Jacobson, Hans J. Gossmann, and Conor S. Rafferty

Quantitative Depth Profiles Of Vacancy Cluster Defects
Produced By MeV Ion Implantation In Si: Species And Dose
Dependence B9.4

Ramki Kalyanaraman, Tony E. Haynes, Dale C. Jacobson,
Hans J. Gossmann, and Conor S. Rafferty

REGROWN AMORPHOUS LA YERS

Study of Vacancy and Impurity Complexes in Si Solid-Phase
Epitaxial Crystallization with Positron Annihilation
Spectroscopy B10.1

Claudine M. Chen, Stefano Rassiga, Marc H. Weber,
Mihail P. Petkov, Kelvin G. Lynn, and Harry A. Atwater

Boron Activation During Solid Phase Epitaxial Regrowth B10.2
C. D. Lindfors, K. S. Jones, M. E. Law, D. F. Downey,
and R. W. Murto

Defect Reduction in Laser Thermal Processing B10.3
Heather Brye Banisaukas, K. S. Jones, Somit Talwar,
S. Falk, and D. F. Downey

A Physically Based Modeling Of Boron TED In Amorphized Si B10.4
Evelyne Lampin, Vincent Senez, and Alain Claverie

Effects Of Nonmelt Excimer Laser Annealing On 5keV Boron
Implanted in Silicon B10.5

S. K. Earles, Mark E. Law, K. S. Jones, Rich Brindos, and
Somit Talwar

XI

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

Cambridge University Press
978-1-107-41317-7 - Materials Research Society Symposium Proceedings: Volume 610:
Si Front-End Processing—Physics and Technology of Dopant-Defect Interactions II
Editors: Aditya Agarwal, Lourdes Pelaz, Hong-Ha Vuong, Paul Packan and Masataka Kase
Frontmatter
More information

http://www.cambridge.org/9781107413177
http://www.cambridge.org
http://www.cambridge.org


STRUCTURE AND PROPERTIES OF
POINT AND EXTENDED DEFECTS

* Atomistic Modeling of Complex Silicon Processing Scenarios B l l . l
Martin Jaraiz, Pedro Castrillo, Ruth Pinacho, Lourdes Pelaz,
Juan Barbolla, George H. Gilmer, and Conor S. Rafferty

Self-Interstitial Clusters In Silicon Bl 1.3
Maria Merlyne De Souza, Maxim P. Chichkine, and
Ekkanath M. Sankara Narayanan

Monte Carlo Analysis Of The Evolution From Point To
Extended Interstitial Type Defects In Crystalline Silicon B11.5

Antonino La Magna, Salvatore Coffa, and Sebania Libertino

On the Energetics of Extrinsic Defects in Si and Their Role in
Nonequilibrium Dopant Diffusion B11.6

Alain Claverie, Filadelfo Cristiano, Benjamin Colombeau,
and Nicholas E.B. Cowern

Relative Stability Of Silicon Self-Interstitial Defects Bll.10
Gopalakrishnan Subramanian, K. S. Jones, Mark E. Law,
Maria J. Caturla, Silva K. Theiss, and Tomas Diaz de la Rubia

The Influence of the Initial Supersaturation of Si Interstitial
Atoms on the Relative Thermal Stability of Dislocation Loops
in Silicon B l l . l l

Fuccio Cristiano, Benjamin Colombeau, Bernadette de Mauduit,
Felipe Giles, Mourad Omri, and Alain Claverie

Author Index

Subject Index

*Invited Paper

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

Cambridge University Press
978-1-107-41317-7 - Materials Research Society Symposium Proceedings: Volume 610:
Si Front-End Processing—Physics and Technology of Dopant-Defect Interactions II
Editors: Aditya Agarwal, Lourdes Pelaz, Hong-Ha Vuong, Paul Packan and Masataka Kase
Frontmatter
More information

http://www.cambridge.org/9781107413177
http://www.cambridge.org
http://www.cambridge.org


PREFACE

This volume contains the proceedings of Symposium B, "Si Front-End Processing—Physics
and Technology of Dopant-Defect Interactions II," held April 24-27 at the 2000 MRS Spring
Meeting in San Francisco, California. As indicated by the series number, this symposium
continues the theme of the previous year's front-end symposium by concerning itself with
formation of electrical junctions in the front-end processing of devices sized for the
approaching end-of-the-roadmap.

In general, dopant diffusion and activation are controlled by interactions of the dopant
with native- or other defects, with other dopant atoms, and with the various interfaces in a
device. Examples of these interactions include enhanced dopant diffusion, dopant-defect
clustering, dopant precipitation, dopant out-diffusion or segregation, and Fermi-level as well as
stress-effects on dopant diffusion. It is not only desirable but essential to formulate physics-
based models of these phenomena for the development of an accurate, and truly predictive,
front-end process simulation capability. To achieve this it is necessary both to apply advanced
characterization techniques, such as two-dimensional junction profiling, to more precisely
describe the observed phenomena and to take advantage of the insight offered by advanced
simulation methods such as atomistic techniques, which can now be used to model the whole
device. To address these issues materials scientists, silicon technologists and TCAD researchers
were brought together in this symposium to share experimental results and physical models
that describe phenomena which control the three-dimensional dopant profile.

The symposium was organized into eleven sessions over three and one-half days, with 11
invited speakers and 70 contributed talks. Approximately 200 persons attended each session.
Session topics were the challenges of device scaling, 2-D dopant characterization, Si front-end
processing, ion implantation and shallow junction technology, group III diffusion and
activation, carbon diffusion and activation, group V diffusion and activation, vacancy-type
defects, re-grown amorphous layers, and structure and properties of point and extended defects.

Highlights of the presentations and discussions:

• Through a number of excellent industrial talks, future issues in device scaling were
quantitatively linked with the requirements placed on dopant profile and junction
formation, emphasizing not only shallow junction depth and high-concentration
activation, but also the extremely tight limits on junction abruptness.

• Multiple implant and annealing schemes were presented to improve the relationship
between junction depth and sheet resistance, as required for future device technologies. The
anneal processes spanned from extremely low-temperature pre-anneals to extremely high-
temperature pulsed laser processing. Experimental data and modeling of dopants after spike
anneals were presented. A number of papers evaluating implantation of alternative
chemical species for defect engineering, including C, N, F, O, Cl, S, Se and Br, showed
interesting results. For defects, high energy MeV implants into thin SOI layers were used to
effectively implant vacancies and dramatically alter dopant diffusion.

• In probing the dopant-defect interaction, new experimental data for the early phases of
cluster formation was presented together with modeling which furthered their
understanding. At the same time, critical analysis of the predictive power of ab-intio
calculations was given, pointing out how the underlying assumptions can dramatically
change the resulting calculations of defect energetics. A talk was given which showed how
genetic algorithms can be applied to materials science as a new method to extract
fundamental parameters.
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A session on dopant characterization discussed the state of the art for some prominent 2D
profiling techniques, including SCM, SSRM, and electron holography. As several talks on
device scaling pointed out, the requirements on junctions for sub-lOOnm devices are 2D in
nature, so that 2D profile measurements are necessary for on-going development.

To mark this year-2000 symposium, Professor R. Fair gave an excellent historical
overview of the field of implant and annealing in silicon devices.

Aditya Agarwal
Lourdes Pelaz
Hong-Ha Vuong
Paul Packan
Masataka Kase

May 2000
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