
 
 

 
 
 
 
 
 
 
 
 
 
 
xxx 
 
 
 
 
 
 
 
 
 ISBN: 978-1-61782-383-1 
 

ISMI Symposium on Manufacturing 
Effectiveness 2010 
 

Austin, Texas, USA  
2-4 November 2010 

Volume 1 of 2 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2010) by SEMATECH 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2011) 
  
For permission requests, please contact SEMATECH 
at the address below. 
  
SEMATECH 
2706 Montopolis Drive 
Austin, Texas 78741 
 
 
Phone:  (512) 356-3500 
Fax:  (512) 356-7848 
 
 
 www.sematech.org  
 
 
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 
 
 

VOLUME 1 
 

SESSION 1: FAB PRODUCTIVITY I 
Chair: Harvey Wohlwend 
 

The Future of 300mm Automation: Challenges, Trends, Possibilities and Opportunities .............................................. 1
Scott Watson 

 

Multistage Optimization of Semiconductgor Manufacturing Areas ............................................................................... 22
Frank Lehmann, Andreas Klemmt, Eik Beier 

 

Using In House Built System To Improve Fab Line Yield By Reduction On Tool Exposure Through 
Regular Defect Sampling..................................................................................................................................................... 45

Ong Chieh Min, Lee Wei Hoe 
 

e-Sulfuric Qualification at IBM .......................................................................................................................................... 61
David Hilscher, Charles Taft, David Hilscher, Sandi Merritt, Tatsuo Nagai, Toru Otsu, David Harris 

 

Low Carbon Footprint Alternative Waer Reclaim Solutions For Extending Life Cycle of Silicon Test 
Wafers................................................................................................................................................................................... 81

Michael Korzenski, Ping Jiang 
 

A Centralized Scrap Management System ...................................................................................................................... 103
Patrick Varekamp, Brian Hanley, Danny Liang, Tom Moyer 

 

 
SESSION 2: GREEN MANUFACTURING  
Chair: James Beasley 
 

Energy Efficiency for the SubFab .................................................................................................................................... 134
Adrienne Pierce 

 

New Approaches To Reducing Semiconductor Fab Resource Expenses With Equipment Engineering 
Software.............................................................................................................................................................................. 151

Parris Hawkins, Andreas Neuber, Krishna Vepa 
 

Strategies for Managing New Greenhouse Gas Regulatory Requirements .................................................................. 169
Tim Higgs 

 

1st LEED Certify Green Manufacturing Building For Existing Building Operation and Maintenance 
For Semiconductors Industry ........................................................................................................................................... 184

Shigeru Urashima 
 

Results of Testing For Point-of-Use Abatement Outlet Flow Determination Using A FTIR 
Methodology....................................................................................................................................................................... 195

Steve Trammel, Mike Sherer 
 

The "ErP" Directive.......................................................................................................................................................... 214
Lauren Crane, Minh Trantien 

 

 
SESSION 3: STATISTICAL METHODS I 
Chair: Diane K. Michelson 
 

Predicting Analytical Lab Loadings: A Latency of Returns Model .............................................................................. 226
Joel Dobson, Charles Hefner 

 

The Trouble With Zero... And One .................................................................................................................................. 243
Andrew Brendler, Patrick McCutcheon 

 

Tolerance Intervals and Nested Data ............................................................................................................................... 274
Ed Russell 

 

Design of Experiments for Computer Simulations ......................................................................................................... 292
Donald McCormack 

 

Non Parametric Regression Methods for Modeling Physical Science and Engineering Data ..................................... 305
Will Guthrie 

 



SESSION 4: EQUIPMENT PRODUCTIVITY I 
Chair: Jo Beekman 
 

Wafer Placement Repeatability and Tool Throughput Improvements from a Novel "Edge Hold" End 
Effector ............................................................................................................................................................................... 344

Michael Dailey 
 

Wafer Handling Robot Motion Otimization Via Design of Experiments...................................................................... 364
Ghulam Mustafa 

 

Optimization of An ECD Copper Manufacturing Process For On-Copper High Aspect Ratio 
Lithography........................................................................................................................................................................ 382

Nathan Brockie, Neil Gibson, Terry Dyer, Scott Wilkinson, Byron Shulver, Dok Lee, Andrei Papou, Anuraag 
Mohan, Martin Fallon, Peter Johnson, Peter Hopper 

 

Quality Management by APC in Large Area PECVD ................................................................................................... 407
Michael Klick, Lutz Eichhorn, Ralf Rothe 

 

Plasma Processing Equipment Analysis and Design Using VizGlow High-fidelity Computational 
Simulator ............................................................................................................................................................................ 430

Laxminarayan Raja, Prashanth Kothnur, Xiaohui Yuan, Shankar Mahadevan 
 

Tracer Tool Stability Application: Utilization of Equipment Trace Data In A 300mm Semiconductor 
Fabricator........................................................................................................................................................................... 471

George Ouimet, Robert Baseman, Hong Lin, Adam Ticknor, John Andrews 
 

 
SESSION 5: FAB PRODUCTIVITY II 
Chair: Harvey Wohlwend 
 

A Pragamatic Approach Of Cost Reduction For Low And Highly Fluctuating Loading Situations.......................... 490
Clemens Buchegger 

 

Linear Capacity Model  In Freescale Semiconductor..................................................................................................... 506
Yiwei Cai, Barbara Biskey 

 

Virtual Metrology: An Emerging Productivity Improvement and Waste Reduction Technology ............................. 519
James Moyne 

 

Coupling SPC with Wafer-Level AMHS in a 200mm Facility ....................................................................................... 547
Joseph Harbolovic 

 

Lessons Learned: Providing Software For Mature Fab Productivity ........................................................................... 563
Appu Saigal, Steve Noyce 

 

Decision Support For Single-Shift Workforce Allocation .............................................................................................. 574
Shrikant Jarugumilli, Scott Grasman, Naiping Keng 

 

 
SESSION 6: ESH AND FACILITIES SOLUTIONS 
Chair: James Beasley 
 

Subfab Energy Reduction on 200mm and 300mm Semconductor Applications .......................................................... 592
Phil Chandler 

 

Optimization of Energy Consumption in Semiconductor Fabs ..................................................................................... 610
Kriti Kapoor, Thomas Edgar, John Stuber 

 

Facility Modeling For future 450mm Factories .............................................................................................................. 646
Allan Chasey 

 

Clean Calc II – Next Generation Fab Cleanroom Energy Simulator............................................................................ 673
Ralph Cohen 

 

Equipment Safety Sandards for 3D Interconnect ........................................................................................................... 694
Jamal Qureshi, Jerry Mase, Dan Pascual, Raymond Caramto, Robert Edgewoth, Andrew C. Rudack 

 

NH3 Bulk Specialty Gas Systems Design Considerations ............................................................................................... 718
Mike McCain 

 

 
SESSION 7: STATISTICAL METHODS II 
Chair: Diane K. Michelson 
 

Instiutionalized Ineffectiveness......................................................................................................................................... 740
Robert K. Henderson 

 



Training in a Global Work Environment ........................................................................................................................ 760
Lisa G. Hogle 

 

Improving Robot Repeatability By Identifying Patterns................................................................................................ 777
Ghulam Mustafa 

 

Got Curves? Discovering Information in Functions ....................................................................................................... 799
Kevin Anderson, Theresa Utlaut 

 

 
VOLUME 2 

 
Selecting And Building Useful Models: It's More Than Software Manipulation ......................................................... 830

Kathy Hall 
 

Analytical Productivity With Applications That Think For Themselves...................................................................... 840
Wayne Levin, Michael E. Haslam 

 

 
SESSION 8: EQUIPMENT PRODUCTIVITY II 
Chair: Jo Beekma 
 

Tool Alarm Reduction In A Mixed Maintenance Environment .................................................................................... 864
Patrick Varekamp, Mike Kennett 

 

Predictive Preventive Maintenance Pilots ....................................................................................................................... 882
David Stark, Dragan Djurdjanovic, David Siegel 

 

University of Cincinnati Pilot Results: Semiconductor Manufacturing PPM – Predictive & Preventive 
Maintenance ....................................................................................................................................................................... 910

David Siegel 
 

Impact of Reclaim-Process Improvements on Consumable Kit’s Life.......................................................................... 943
Viraj Pandit, Karl Leeser, Emery Kuo, Vince Burkhart, Yajie Liu 

 

Textured High Purity Ceramics As A Means Of Extending PM Cycles ....................................................................... 954
Ed Tomasek 

 

Efficiency in Sealing: Understanding Seal Performance by Improving Ways to Extend the Life and 
Minimize the Damage........................................................................................................................................................ 968

Dalia Vernikovsky 
 

 
SESSION 9: ADVANCED MANUFACTURING TECHNOLOGY 
Chair: Phil Seidel 
 

EUV Lithography Manufacturing Readiness.................................................................................................................. 995
Bryan Rice 

 

Approaches to Next Generation Defect Inspection ....................................................................................................... 1033
Ben Bunday, Akira Hamaguchi, Abraham Arceo 

 

Lesson Learned Applicable to 3D Standards ................................................................................................................ 1052
Andy Rudack 

 

Enhanced Equipment Quality Assurance Data Usage and Application...................................................................... 1087
Shigeru Kobayashi, Michio Homma, Gino G. Crispieri 

 

Next-Generation Factory (NGF) Data Infrastructure Requirements ......................................................................... 1105
Alan Weber 

 

Providing High Quality Data for APC Applications..................................................................................................... 1123
Harvey Wohlwend, Lance Rist, Gino Crispieri 

 

 
SESSION 10: STRATEGIC COST AND CYCLE TIME 
Chair: Denis Fandel 
 

Economic Value of Cycle Time (EV of CT) ................................................................................................................... 1153
Denis Fandel, Scott Jones 

 

Simulating the AMHS for Small Wafer Lot Manufacturing ....................................................................................... 1197
Jesus Jimenez, Robert Wright, Alexander Grosser, Charitha Adikaram 

 



Small Lot Size Operaion For Cycle Time Reduction .................................................................................................... 1222
Alex Grosser, Robert Wright, Emrah Zarifoglu 

 

Automating Product Cost Variance Analysis Leveraging Teradata's Manufacturing Analytical 
Platform............................................................................................................................................................................ 1254

Mike Downer 
 

How Does the Timing of Technical Innovation Affect Semiconductor Manufacturing Profitability? ..................... 1271
Kenneth Flamm 

 

A Simulation Study of 450mm Wafer Fabrication Costs ............................................................................................. 1294
Scott Jones 

 

 
SESSION 11: YIELD AND METROLOGY 
Chair: Dilip Patel 
 

The Detection Of Wordline Leakage Using e-Beam Inspection................................................................................... 1313
Dale Sheu 

 

Wafer Edge Defect Reduction Using A Plasma Bevel Clean........................................................................................ 1329
Bill Darlington, Sean Collins, Jason Underwood, Neungho Shin 

 

Design Based Litho Process Qualification ..................................................................................................................... 1346
Ulrich Zeiske, Remo Kirsch, Antje Martin 

 

Improving Measurement Throughput and Data Quality Using Metrology Suites..................................................... 1365
Lin Zhou, Eric Solecky, Roger M. Young, Dmitriy Shneyder 

 

In Line Tool Monitoring by Means of Blanket Wafer Short Loop .............................................................................. 1386
Franz Niedermeier, Stefan Lipps, Mirjam Hartung, Andreas Wocko 

 

Decoration of Particles by Thin Tantalum Films .......................................................................................................... 1409
Viraj Pandit, Walter Prater, Prashanth Kothnur, Natalie Tran 

 

 
SESSION 12: PANEL DISCUSSION 
Moderator: G. Dan Hutcheson 
 

The Business Case for ESH.............................................................................................................................................. N/A

 
SESSION 13: ISMI TECHNICAL BRIEFING 
Chair: Scott Kramer 
 

ISMI – Industry Productivity Driver ............................................................................................................................. 1427
Scott Kramer 

 

Mature Fabs - ISMI Program......................................................................................................................................... 1434
Joe Draina 

 

ISMI Next Generation Factory (NGF) Industry Briefing ............................................................................................ 1469
Sanjay Rajguru 

 

 
ADDITIONAL TECHNICAL PRESENTATIONS 
 

Using EFTEM SI to Visualize and Identify Embedded Poly- Crystalline Si Bump Defects Invisible in 
Conventional TEM .......................................................................................................................................................... 1503

C.T. Schamp 
 

Joint Maintenance and Operations Decision Making in flexible Manufacturing systems......................................... 1504
Merve Celen, Dragan Djurdjanovic 

 

Assessing Robot Health With Communications Theory............................................................................................... 1520
Ted V. Costuros 

 

A Novel Approach To Virtual Metrology Using Kalman Filtering ............................................................................. 1521
Bhalinder Gill, Thomas F. Edgar, John Stuber 

 

Your Process Isn't the Only Thing That Drifts ............................................................................................................. 1537
John Krieger, Andy Walker 

 

Eliminating Variability In Fab Automation Communication Protocols: Equipment-AMHS 
Interoperation .................................................................................................................................................................. 1552

William Ramus 
 



CMP Tool Vibration - Monitoring ................................................................................................................................. 1568
Ruediger Boehme, Sandro Pampel, Gunther Welde, Matthias Fehr 

 

Possibilities of Mature Fabs Power Reduction by Application of Latest Generation of POU - Chillers .................. 1579
Sandro Pampel, Gunther Welde, Ruediger Boehme 

 

Strategic Modeling of the ITRS ...................................................................................................................................... 1593
Scott Jones 

 

Similarity Based Prediction of PECVD Tool Performance .......................................................................................... 1609
Dragan Djurdjanovic, Alex Bleakie 

 

Hidden Markov Model Based Degradation Modeling and Prediction With Application To PECVD 
Tool Monitoring ............................................................................................................................................................... 1625

Mike Cholette, Dragan Djurdjanovic 
 

Predictive and Preventive Maintenance (PPM) Tools for Semiconductor Equipment: Data 
Preparation, Feature Extraction, and Feature Selection.............................................................................................. 1641

Mohamed AbuAli 
 

Predictive and Preventive Maintenance (PPM) Tools for Semiconductor Equipment: Health 
Assessment Model Development..................................................................................................................................... 1642

Mohamed AbuAli 
 

Predictive and Preventive Maintenance (PPM) Tools for Semiconductor Equipment: Prediction 
Model Development ......................................................................................................................................................... 1643

Mohamed AbuAli 
 

Author Index 




