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Metrology’s Value 
         in the semiconductor industry 
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Metrology  
is a modern engineer’s eyes 

• Sees and measures at nanometer scale 

dimensions 

• Without measurement it is impossible to adjust 

complex processes 

• The result: computers and chips become 

capable of solving ever more complex problems  

– More cost effectively 

– While using less power 
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Metrology is Enabling 

• Metrology: 

– Empowers engineers with the information needed to 

make transistors smaller 

– while systematically eliminating 

• The causes of yield losses 

• Performance sapping variability at the transistor level 

• At the semiconductor and electronics levels 

– Metrology creates demand using Moore’s Law to 

lower the cost of chips and computers  

– The macroeconomic result is greater productivity, 

lower inflation, and job creation 
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The Power of  

               Inspection & Metrology 

300 mm wafer  

10 nm 

Scatter 100 coins 

 

Find in 1 hour 

Optical Inspection 
Samples all ~17 trillion pixels in this area and 
finds the coins in about an hour 

Source: 
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Value is created  
through these 

mechanisms: 

• Koomey’s Law 

• Moore’s Law 

• Dennard’s scaling rules 
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Koomey’s Law 

• Computer 

power efficiency 

grows at a 54% 

CAGR 

• Thus power-per-

computation is 

declining at a 

35% annual rate 
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Moore’s Law 

 

Component density 

doubles every two years 

 due to  

geometry shrinks  

for roughly the  

same areal cost 

 

            Gordon Moore - 1975 
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Gordon Moore in 1975 Source: Intel 
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Dennard’s scaling rules 

 

Transistor shrinks 

result in  

proportional power 

and/or  

performance gains.      
 

 

 

                   Robert Dennard - 1974 
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Robert Dennard Source: IBM 
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The Value of Metrology 

 is delivered in many forms 

• Return on Investment 

• Increased Revenues 

• Faster Time to Money 

• Greater Profits 

• Loss Prevention 

• Business Continuity 

– Brand value 

9 



VLSIresearch … intelligence to make better decisions faster 

RESTRICTED DATA: Limited Distribution per T&Cs.  Copyright © 2013 VLSI Research Inc. All rights reserved.                                                                                                                                           26  March 2013 

Metrology ROI 
Steady increase for last 10 years 
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Chip Makers’ Return  

• In 2002: 
– Each dollar spent on 

metrology generated  

• $11 in IC sales 

• In 2012: 
– Each dollar spent on 

metrology generated  

• $22 in IC sales 
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Value of Yield 
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Yield Profit 
Industry Share 
Holder Value 
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Faster Time to Money 
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Delay in Yield Ramp Denies Profits 
Preventing investment in R&D and future nodes 
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Cost of Delay 
Over the life cycle of the node 

• One quarter delay costs 

$3B 

• Two quarters $6B 

• And full year $11B 

• Time to money has also 

been driving the 

manufacturing 

consolidation 
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Increased Revenues 
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1 Quarter Delay is Worth Half a Fab 
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Faster Learning = Greater Profits 
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Value of Yield Improvement 
Shareholders are the greatest beneficiaries 

• For a 1% yield improvement from a $1B 

metrology investment 

– The result is 4000% return for shareholders 

Or opposite…. 

• When metrology budgets are reduced by $1B 

costing 1% in yield 

– Risking yield loss resulting -3000% shareholder return 

though profitability reduction 

• Metrology becomes the best insurance available  
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Thank You 
This presentation will be available at 

 

http://www.weSRCH.com 
 
  

follow Dan Hutcheson’s photos on twitter @wildphotons 

see them all at flickr.com/photos/wildphotons/ 

 If you have further questions, e-mail us at: 

                   clientservices @ vlsiresearch.com 

 

     For local support, contact us in: 
 

Silicon Valley:  1-408-453-8844 
 

Europe: 44-1223-393-633 
 

Japan:81-3-6408-5650 
 

Korea:  82-10-2760-6145 
 

Taiwan: 886-2-911-254-632 
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VLSIresearch.com 

• VLSI’s market research page 

• For research on the semiconductor supply chain 

ChipHistory.org 

• Education site on semiconductors 

• Virtual history museum  

• Based on industry donations 

weSRCH.com 

• Where Technology = Opportunity 

• A virtual science & engineering conference 

• Ads reach 200K visitors per month 

• 15-20mins & 35 page views / visit, >1 visit / week 

• High signature authority and income viewership 

• High Yield on Targets for your business 

 

 

VLSIresearch Web sites 
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Terms and Conditions, Notices, and Disclaimers, etc. 

By accepting this report,  opening it, or using it you are agreeing to these terms. This report contains valuable proprietary information developed or acquired by VLSI Research at great 

expense. You have a limited license to hold these materials but do not become the owner of any material.  The materials provided are protected by copyright, trade secret, and trademark 

law. This presentation  has been approved by VLSI Research for public release with attribution. The information in the materials may be used by you on a limited basis in your own 

documents, provided that those documents are not-for-sale, VLSI Research is clearly referred to as the source of such information, and you obtain written approval prior to use.  

 

This report is provided on an "AS IS," "WHERE IS", "WHERE AVAILABLE", “WITH ALL FAULTS” basis.  VLSI Research does not warrant these materials or the information provided 

therein, either expressly or impliedly, for any particular purpose and VLSI Research specifically disclaims any express or implied warranties, including but not limited to, any express or 

implied warranties of TITLE, ACCURACY, NON-INFRINGEMENT, MERCHANTABILITY or FITNESS FOR ANY PARTICULAR PURPOSE OR USE.   

 

The sources of the information in this report include numerous individual reports, memos and bulletins from various segments of the industry, annual reports, financial reports, interviews, 

questionnaires, surveys, technical symposia, trade journals, technical journals and individual assessments by knowledgeable company or industry representatives as well as our own 

analysis and judgment.  Some companies are more cooperative about providing information than others and some companies decline to provide or validate the accuracy of any 

information.  Although the information provided is obtained or compiled from sources VLSI Research believes to be reliable given the oftentimes difficult circumstances under which it is 

collected, VLSI Research cannot and does not warrant or guarantee the accuracy, validity, truthfulness, timeliness, or completeness of any information or data made available to you for 

any particular purpose.  In no event will VLSI Research be liable to you or any third party, whether in contract, tort or under any other legal theory, for any direct, indirect, special, 

consequential or incidental damages, or any other damages of any kind even if VLSI Research has been advised of the possibility thereof. 

 

We receive letters and e-mails on current topics covered in our services and/or reports that are of interest to our subscribers, as well as comments on our reports.  We value that 

subscriber input and like to use it.  By submitting such material to us, unless you tell us specifically not to publish it, or except to the extent that you give us an embargo date before which 

you instruct us not to publish it, you authorize us to publish and republish it in any form or medium, to edit it for style and length, and to comment upon or criticize it and to publish others’ 

comments or criticisms concerning it, as the case may be. 

 

This report may contain information concerning stocks that is obtained from the opinions of industry analysts. Quoted past results are not necessarily indicative of future performance. 

None of the information should be seen as a recommendation to buy or sell any securities. We are not stock analysts or investment advisors. You should contact a registered investment 

advisor as to the nature, potential, value or suitability of any particular investment action.  No information provided is investment advice and any such information is just an opinion and is 

not tailored to the investment needs of any specific person. Certain statements in this report, other than statements of historical fact, and other written or oral statements made by VLSI 

Research may be forward-looking.  In some cases, you can identify forward-looking statements by terminology such as "may", "will", "should", "expects", "intends", "plans", "anticipates", 

"believes", "thinks", "estimates", "seeks", "predicts", "potential", and similar expressions.  Although VLSI believes that these statements are based on reasonable assumptions, they are 

subject to numerous factors, risks and uncertainties that could cause actual results and outcomes to be materially different from those stated or projected.  Those factors, among others, 

could cause actual results and outcomes to differ materially from the results and outcomes stated or projected in, or implied by, the forward-looking statements. You should understand 

that forward-looking statements are not guarantees of results or outcomes. New risks and uncertainties arise from time to time, and VLSI Research can not predict those events or how 

they may affect you, the reader.  VLSI Research Inc does not have any intention or obligation to update forward-looking statements after the date of this report. 

 

No part of this report may be used in any legal proceedings nor may any of these materials or the information contained therein be disclosed to any third party, including investors or 

affiliated firms belonging to investors, outside directors or to your affiliated companies, or reproduced or transmitted to any third party, in any form or by any means – mechanical, 

electronic, photocopying, duplication, microfilming, videotape, verbally or otherwise – without the prior written permission of VLSI Research.   

 

The Chip Insider®, The Industry Pulse Pro®, and the CSS 10 BEST logo are registered trademarks of VLSI Research Inc.  All other trademarks, service marks, and logos are the property 

of their respective owners. 
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