
MATERIALS RESEARCH SOCIETY 
SYMPOSIUM PROCEEDINGS VOLUME 714

 
 
 

Materials, Technology and 
Reliability for Advanced 

Interconnects and  
Low-k Dielectrics II  

 
 
 
 
 
 
 
 

April 16-20, 2001 
San Francisco, California, USA 

 
 
 
 
 
 
 

Printed from e-media with permission by: 

 Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
www.proceedings.com 

 
ISBN: 1-55899-650-8 

 
Some format issues inherent in the e-media version may also appear in this print version. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CAMBRIDGE UNIVERSITY PRESS 
Cambridge, New York, Melbourne, Madrid, Cape Town, 
Singapore, São Paulo, Delhi, Tokyo, Mexico City 
 
Cambridge University Press 
32 Avenue of the Americas, New York, NY 10013-2473, USA 
 
www.cambridge.org 
 
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. 
 
First published 2001 
 
CODEN: MRSPDH 
 
ISBN: 1-55899-650-8
 
Cambridge University Press has no responsibility for the persistence or  
accuracy of URLs for external or third-part Internet Web sites referred to  
in this publication and does not guarantee that any content on such Web sites 
is, or will remain, accurate or appropriate. 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 

 

 



TABLE OF CONTENTS 
 
 
 

1 Properties of Sputtered Bilayer WNx/W Diffusion Barriers between Si and 
Cu 
K. D. Leedy, M. J. O'Keefe1, E. J. Dahlgren1 and J. T. Grant2 

  
7 Engineered Low Resistivity Titanium-Tantalum Nitride Films by Atomic 

Layer Deposition 
Ana R. Londergan, Jereld L. Winkler, Kim Vu, Lawrence Matthysse, Thomas E. Seidel and Ofer 
Sneh 

  
13 A Study on the Properties of Different IMP Ta, Ta(N) and Multi-layer 

Ta/Ta(N) as Diffusion Barriers for Cu Metallization 
L. He1, 2; C.Y. Li2; Z.Q. Zeng3, J.J. Wu2; Y. Qian2; Y. Zhang1, 2; H.D. Liu4; Joseph Xie 

  
20 Electromigration Characterization of Damascene Copper Interconnects : 

Comparison Between CVD Copper and ECD Copper. 
Thierry BERGER2, Lucile ARNAUD1, Gérard TARTAVEL1, Gérard LORMAND3. 

  
26 Investigation of N2 Plasma Effects on the Density Profile of Hydrogen 

Silsesquioxane Thin Films 
H. J. Lee1, E. K. Lin1, W. L. Wu1, B. M. Fanconi1, J. K. Lan2,3, Y. L. Cheng2,3, H. C. Liou4, 
Y. L. Wang2, M. S. Feng3, and C. G. Chao3 

  
32 Correlations between Structural Characteristics and Process Conditions of 

HSQ Based Porous Low-k Thin Films 
Hae-Jeong Lee1, Eric K. Lin1, Howard Wang1, Wen-li Wu1, Wei Chen2, and Thomas A. Deis2 

  
39 Deposition and Characterization of PECVD SiOC Films by Using 

Bistrimethylsilylmethane (BTMSM) Precursor 
Yoon-Hae Kim, Moo Sung Hwang, Young Lee1 and Hyeong Joon Kim 

  
45 Low Dielectric Constant Functionalized Silica Gels 

Brian P. Gorman, Rosa A. Orozco-Teran, Jodi A. Roepsch, Dennis W. Mueller and Richard F. 
Reidy* 

  
52 Comparative analysis of the nucleation and growth of copper on different 

low-k polymers 
V. Zaporojtchenko1, J. Erichsen1, T. Strunskus1, K. Behnke1, F. Faupel1, M. Baklanov2 and K. 
Maex2 

  
58 Highly (111) Oriented Al Thin Films by Ion-Plating Method Using 

Discharge Plasma 
Shin Masui, Kimio Kinoshita, Susumu Sakuragi and Toshio Kudo 

  



64 Chemical Vapor Deposition (CVD) of Tungsten Nitride for Copper 
Diffusion Barriers 
Roy G. Gordon, Jeffrey Barton and Seigi Suh 

  
70 Electrical Characterization of Copper Penetration Effects in the Gate 

Oxide of MOS Devices 
François Mondon1,2, Jacques Cluzel1, Denis Blachier1, Yves Morand3, Laurent Martel1 and 
Gilles Reimbold1 

  
76 Analysis of Electromigration Extrusion Failure Mode in Damascene 

Copper Interconnects 
Lucile Arnaud1, Gérard Tartavel1, Thierry Berger2, François Mondon1,3, Robert Truche1 

  
82 The Effect of Initial Void Configuration on the Morphological Evolution   

Under the Action of Normalized Electron Wind Forces 
Ersin Emre Orena) and Tarik Omer Ogurtani 

  
88 Comparative Study on Wafer-Level and Package-Level Electromigration 

Reliability for Sub-Quarter Micron Logic Devices 
Young B. Park and Duk W. Lee 

  
94 Thin-film aerogel porosity and stiffness characterized by Surface Acoustic 

Wave Spectroscopy 
C.M. Flannery a)*, C. Murray b), M.R. Baklanov c), I. Streiter b) and S.E. Schulz 

  
101 A New X-Ray Scattering Method for Determining Pore-Size Distribution 

in Low-k Thin Films 
Kazuhiko Omote, Shigeru Kawamura1 

  
 




