
Page 1 of 7

Joseph M. Steigerwald, WILEY-VCH
Shyam P. Murarka, Ronald J. Gutmann

Chemical Mechanical

Planarization of

Microelectronic Materials

[rj "

 

SS

TET
IP Bridge Exhibit 2002

TSMCv.IP Bridge

Page 1 of 7 IPR2016-01246

 
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

AMANDAD
Text Box
IP Bridge Exhibit 2002
TSMC v. IP Bridge
IPR2016-01246

https://www.docketalarm.com/


Page 2 of 7

Chemical Mechanical
Planarization of

Microelectronic

Materials

JOSEPH M. STEIGERWALD
SHYAM P. MURARKA
RONALD J. GUTMANN

W)
‘WILEY-

VCH

WILEY-VCH Verlag GmbH & Co. KGaA

Page 2 of 7

This Page Intentionally Left Blank

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Page 3 of 7

Chemical Mechanical

Planarization of This Page Intentionally Left Blank
Microelectronic

Materials

Page 3 of 7

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Page 4 of 7

Chemical Mechanical
Planarization of

Microelectronic

Materials

JOSEPH M. STEIGERWALD

SHYAM P. MURARKA

RONALD J. GUTMANN

WILEY-
VCH

WILEY-VCHVerlag GmbH & Co. KGaA

Page 4 of 7

All books published by Wiley-VCH are carefully prodteced.
Nevertheless, authors, editors, and publisher do mot warrant the information

contained in these books, including this book, to be free of errors.
Readers are advised to keep in mind that statements, data, illustrations,

mocedural details or other items may inadvertently be inaccurate.

Library of Congress Card No.:
Aoplied far

British Library Cataloging-in-Publication Data:
A catalogue record for this book is availeble from the British Library

Bibliographic information published by
Die Deutsche Bibliothek

Die Dewsche Bibliothek lists this publication in the Dewsche Nationalbibliogra fie;
detailed bibliographte data is available in the Internet at <hitp:dine.ddb.de>.

© 1997 by John Wiley & Sons,Inc.
© 3004 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim

AMl rights reserved (including those of translation inte other languages}.
No part ef this book maybe reproduced in any form — nor transmitted or translated
inte machine language withoul written permission trom the publishers.

Registered names, trademarks, etc. used in this book, even when not speciiically
marked a3 such, are not to be considered unprotected by law.

Printed in the Federal Republic of Germany
Printed on acid-free paper

Printing Strauss GmbH, Morlenbach

Bookbinding Litges & Dopt Buchhinderei Cimbl!, Heppenheim

[5SBN-13: 978-0-471-13827-3

ISBN-10: O-471-19827-4

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Page 5 of 7

CONTENTS

Preface

1 Chemical Mechanical Planarization—An Introduction

1.1 Introduction

1.2 Applications
1.3 The CMP Process

1.4 CMP Tools

1.5 Process Integration
1.6 Conclusion and Book Outline

References

Historical Motivations for CMP

2.1 Advanced Metallization Schemes

2.1.1 Interconnect Delay Impact on Performance
2.1.2 Methods of Reducing Interconnect Delay
2.1.3. Planarity Requirements for Multilevel

Metallization

2.2 Planarization Schemes

 

xl

_—_——_
11

Il

13

15

16

16

19

22

25

Page 5 of 7

vi

2.3

CONTESTS

2.2.1 Smoothing and Local Planarization
2.2.2 Global Planarization

CMPPlanarization

2.3.1 Advantages of CMP
2.3.2 Disadvantages of CMP

2.3.3 The Challenge of CMP
References

CMPVariables and Manipulations

3.1

32
Output Variables

lnguit Variables
References

Mechanical and Electrochemical Concepts for CMP

41

42

43

44

4.5

4.6

47

Preston Equation
Fluid Layer Interactions

Boundary Layer Interactions

4.3.1 Fluid Boundary Layer
4.3.2. Double Layer
4.3.3 Metal Surface Films

4.3.4 Mechanical Abrasion

Abrasion Modes

4.4.1 Polishing vs. Grinding
4.4.2 Hertzian Indentation vs. Fluid-Based Wear

The Polishing Pad
4.5.1 Pad Materials and Properties
4.5.2 Pad Conditioning
Electrochemical Phenomena

4.6.1 Reduction-Oxidation Reactions

4.6.2 Pourbaix Diaprams
4.6.3 Mixed Potential Theory
4.6.4 Example: Copper CMP in NHj-Based Slurries
4,6.5 Example: Copper-Titantum Interaction
Role of Chemistry in CMP

26

29

29

4]

32

32

33

36

38

4)

47

48

49

a1

35

56
58

60

6]

62

62

64

5

66

33

ad

86

90

O4

98

107

120

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
	� Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

	� Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
	� With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

	� Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
	� Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

	� Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


