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Where  is  Semi  Manufacturing  Heading?
• Economies  are  still  booming,  but…
• Semiconductor  Supply  is  catching  up  the  
demand

• Geo-political  turbulence  -> uncertainty
– Failing  M&As
– Supply  restrictions  (ZTE,  Huawei)

• China’s  aggressive  positioning  in  
Semiconductor  Manufacturing
– Can  they  be  successful?

• New  technology  drivers:
– Datacenter  &  AI
– Memory
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15%	  above	  
2014	  peak
-‐35%	  below	  
2010	  peak

Annual  IC  Billings  Growth:  Moving  Averages  and  Weather  Reports
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Memory  leads  the  way  up  and  down
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CPPI  defies  Moore’s  Law  – but  turning  lower?

• Chip  Price/Performance
– Cost/Performance  
Declining

• Profits  still  soaring
• CPPI  hovering  at  a  very  
high  level
– Signs  of  turning
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Capex  has  become  top  heavy

• Still  very  healthy  capex  
growth
– Driven  by  memory

• Top  six  companies  
account  for  nearly  70%  
of  total  spending
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Foundry  and  Adv.  Logic  Capex

• Race  to  7nm
• EUV  will  be  implemented  
at  7+nm  

• Spending  is  not  out  of  
line  historically
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DRAM  Capex
• DRAM  Capex  nearly  
doubled  to  $15B  in  2017

• Samsung  accounted  for  
more  than  half  of  DRAM  
spending  

• Other  suppliers  will  have  
to  respond  with  
increased  spending  in  
2018  to  prevent  share  
losses
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DRAM  pricing  has  become  more  inelastic
• DRAM  content  has  not  
changed  significantly  
despite  big  swings  in  
pricing

• Moving  towards  an  
environment  where  
content  is  more  a  
function  of  user  
experience  than  just  cost
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NAND/NVM  capex  reaches  $30B

• Samsung  accounted  for  
40%  of  spending

• Some  Chinese  
investment  in  2018

• Capital  intensity  is  
extremely  high
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Memory  Capex  is  soaring

• Memory  Capex  hit  $42B  
in  2017,  more  than  50%  
of  total  spending

• This  level  of  spending  
cannot  go  on  forever
– But  forever  can  be  
delayed…Gordon  Moore
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Memory  profits  rocketed  to  $47B  in  2017  

• They  have  the  money  and  
they  will  spend  it

• Driven  by  high  ASPs
• Memory  has  become  
essential
– Not  optional
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Silicon  Demand
• Silicon  Demand  for  
NAND  and  Other  devices  
is  growing

• DRAM  and  Logic  are  lot  
more  muted

• Overall  5yr  CAGR  is  
5.0%
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3D  will  account  for  two-thirds  of  NAND  
Capacity  in  2018

• 2D  to  3D  crossover  in  
process

• The  pace  of  conversions  
will  slow  as  more  
capacity  moves  to  3D
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Equipment  Trend  for  2018  and  2019
Equipment  markets  continue  positive  trend  in  2018;;  Growth  is  slowing  
and  turning  negative  in  2019
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Old  Normal  is  The  New  Normal

WFE  Outlook  Scenarios
• 20%  decline  expected  in  
2019
– Retreating  to  mid-$40B

• Memory  is  most  volatile  
segment
– It  always  is

April  2018



VLSIresearch … intelligence to make better decisions faster Copyright	  ©	  2018	  VLSI	  Research	  Inc.	  All	  rights	  reserved.	  Distribution	  rights	  contained	  in	  T&Cs.

Etch,  Deposition,  and  Lithography  Lead  WFE

• Etch,    Deposition,  and  
Lithography  are  in  the  $10B  
club  in  2017

• Etch  &  Deposition  driven  by  
memory

• Lithography
– EUV  has  strong  customer  
pull

– 7nm  implementation
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VLSI’s  View
• Semiconductor  
demand  is  rolling  over  
to  slower  growth
• Pressure  on  memory  
prices  is  increasing
• 2018  is  good  but  
slowing

• Wafer  demand  is  
steady
–Varies  by  segment

• Equipment  is  driven  by  
Lithography,  Etch  and  
Deposition
• 2019  Downturn  is  likely  
and  driven  by  memory

April  2018



VLSIresearch … intelligence to make better decisions faster Copyright	  ©	  2018	  VLSI	  Research	  Inc.	  All	  rights	  reserved.	  Distribution	  rights	  contained	  in	  T&Cs.

Questions?

...  and  backup  slides  
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Thank  You

If  you  have  further  questions,  contact  us  at:
clientservices  @  vlsiresearch.com

or  visit  us  at

VLSIresearch.com
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about VLSIresearch
VLSIresearch is  an  award-winning  provider  of  market  research  and  economic  analysis  on  the  technical,  
business,  and  economic  aspects  of  the  semiconductor  supply  chain.    Providing  intelligence  for  faster  
and  better  decision  making,  seasoned  executives  in  high  technology,  government,  and  finance  rely  on  
VLSIresearch’s insights  to  guide  them  to  the  right  decisions.    The  formula  is  simple:  Better  intelligence  
leads  to  better  decisions  which  deliver  better  results.    Founded  in  1976,  VLSIresearch is  the  leading  
technology  research  and  advisory  company  focused  on  semiconductor  related  manufacturing.    The  
company’s  website  is  www.vlsiresearch.com.

• The  Chip  Insider®
• The  trusted  advisor

• The  ForecastPro
• The  semi  ecosystem

• Equipment  Databases
• Semi  Equipment

Research	  and	  Services	  
• Customer  Satisfaction
• Brand  management

• Test  Connectivity  Systems
• Consulting

• Semiconductor  Analytics
• Know  when  it’s  turning  
as  it  turns

• Critical  Subsystems
• Eq  Supply  Chain
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VLSIresearch.com
• Award-winning  market  research  and  analysis
• For  research  on  semiconductors  and  manufacturing  economics

ChipHistory.org
• Preserving  the  history  of  semiconductors  for  future  generations
• Virtual  history  museum  
• Based  on  industry  donations

weSRCH.com
• Where  Technology  =  Opportunity
• A  virtual  science  &  engineering  conference

VLSIresearch  Web  sites

2302  January  2018



VLSIresearch … intelligence to make better decisions faster Copyright	  ©	  2018	  VLSI	  Research	  Inc.	  All	  rights	  reserved.	  Distribution	  rights	  contained	  in	  T&Cs.

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’s name, brand, or trademarks are not used to endorse a product or company for sales purposes;; 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® 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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