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Some Semiconductor Industry Facts

• Founded in the U.S. approximately 50 years ago
• Industry is mature and economically indispensable
• 2009 annual sales of $ 226 Billion worldwide 

enabling Electronics System production of $1,109B
• Major source of high-wage employment in the U.S. 
• U.S. semiconductor industry directly employs about 

200,000 people in the United States
• Second largest U.S. export performance industry
• 80% of the U.S. industry’s sales are overseas 
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Semiconductor Industry Impact

• The semiconductor industry is critically important
with global economy impact on key markets:

Energy efficiency management
Transportation
Communication
Industrial
Medical
Consumer
National defense

• Pivotal for the distribution and management of 
electric power at reduced energy costs
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Threats to the U.S. Semiconductor Industry

• Dramatic semiconductor product price erosions 
generate pressures to operate at reduced costs

• Major manufacturing and R&D facilities are being 
established outside the U.S. 

• Silicon wafer fabrication capacity in the U.S. has 
declined from 42% in 1980 to 16% in 2007

• Concerns that the U.S. has lost its leadership 
position in semiconductor R&D

• Loss of critical technical skills and jobs
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Worldwide Electronic System Production by 
System Type ($B), Year on Year Changes

Source: IC Insights
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Worldwide Semiconductor Market
History and Forecast

Source: IC Insights
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1999-2009 IC (Integrated Circuit) Industry Metrics

Source: IC Insights



IRI Online Library
www.iriweb.org

2009 IC Unit Consumption by Region
(147.2B Units)

Source: IC Insights

() = Share of $ Market in 2009
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2000-2009 Quarterly IC Unit Volume
Shipment Trend

Source: WSTS, IC Insights

44B Units/quarter

28B Units/quarter
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1992-2009 Quarterly IC ASP Trend

Source: WSTS, IC Insights
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Worldwide IC Market by Region (2004-2014)

Source: IC Insights
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Economic Engine that Drives the IC Industry

Source: IC Insights
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AMD’s 45nm Quad-Core PC Processor

Source: Advanced Micro Devices

>>>actual size>>> 
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Minimum Device Feature Size Trends

Source: Silicon Processing for the VLSI Era, ITRS 2008
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Transistor Count Trends

Source: SIA, Intel
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SEM Cross-Section of a Xilinx Virtex-5 FPGA
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Progress in Silicon Wafer Substrates
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300mm Silicon Wafer Substrates
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Silicon Wafer Shipments by Diameter

Source: IC Insights



IRI Online Library
www.iriweb.org

Wafer FAB Cost Trend

Source: IC Insights
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300 mm Wafer Fab Indices

Fab Indices Low End Typical High End Unit
  Wafer Diameter 300 300 300 mm
  Line Width 100 70 30 nm
  Number of Transistors per Chip 25 100 400 Million
  Supply Voltage 1.0 0.8 0.5 Volt
  Chip Size 35 50 100 mm2
  Wafer Capacity 6,000 8,000 10,000 Wafers/week
  Process Cycle Time 30 40 60 Days
  Production Volume in Units 500 Million/year
  Production Volume in Value 2 5 10 Billion $
  Average Selling Price 10 $
  Cost of Mask Set 0.6 1.0 2.0 Million $
  Fab Investment 2 4 6 Billion $

Increasingly higher mask costs require extremely high unit volumes to amortize costs
Increasingly higher process complexities stretch process cycle times
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300mm Wafer Starts and Fab Count

Source: IC Insights
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North America (U.S.)
300mm Frontend Semiconductor Fabs



IRI Online Library
www.iriweb.org

Older Frontend Fabs Closed in 2009 or To Be Closed
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2007-2010F Capital Spending by Nationality

Source: IC Insights
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10 Top Installed Wafer Capacity Leaders* 
(200mm-Equivalent Wafers per Month x1000)

Source: IC Insights, Companies
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Major IC (Pure-Play) Foundries 2007-2009

Source: IC Insights, company reports



IRI Online Library
www.iriweb.org

Semiconductor Industry One of Top R&D Spenders

Source: IEEE Spectrum/Standard & Poor’s

Average R&D Spend as % of Sales

18% of Sales in 2008
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Industry  R&D Costs Move Higher

Source: IC Insights
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2009 Worldwide Semiconductor R&D Spending
(Companies with >$800M in Spending)

Source: IC Insights, Vendors
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Semiconductor Industry Productivity Drivers
- Four Maturity Curve Linkage -
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Natural sciences:
•Chemistry
•Physics
•Environmental sciences

Formal sciences:
•Computer sciences
•Mathematics
•Statistics
•Systems science

Social sciences:
•Economics

Applied sciences:
•Technology Architecture
•Engineering
•Health sciences
•Management

Semiconductor Associated Sciences and R&D
Engineering:
•Chemical engineering
•Computer engineering
•Control engineering
•Electrical engineering
•Industrial engineering
•Materials engineering
•Mechanical engineering
•Physical engineering
•Software engineering
•Systems engineering

Management:
•Accounting
•Business Strategy
•Finance Marketing
•Operations
•Organizational 
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Semiconductor Industry R&D Migration

Manufacturing R&D MigrationManufacturing R&D Migration
To AsiaTo Asia--PacificPacific

Design R&D MigrationDesign R&D Migration
To Europe, IndiaTo Europe, India

Global Interdependency:Global Interdependency:
TransportationTransportation
Import/ExportImport/Export

TaxationTaxation
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Semiconductor Process R&D Issues

• Wafer manufacturing process related R&D must 
be conducted in manufacturing environments

• Semiconductor process R&D activities migrate 
to countries in which new fabrication lines are 
established:

Taiwan
Japan
South Korea
Singapore
China
Malaysia
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• Semiconductor product design related R&D is not 
bound to the location of manufacturing sites

• Design R&D can be established wherever highly 
skilled resources exist

• Concerns that a high percentage of the U.S. 
semiconductor industry’s design R&D is also 
migrating to other countries

• High quality, low cost design R&D talent exists in:
India, Brazil, Russia, Israel, Romania, several 
Eastern Europe countries, various design R&D 
locations in China

Semiconductor Design R&D Issues



IRI Online Library
www.iriweb.org

What Can Semiconductor Companies Do?

• It is not obvious which counter-measures individual 
semiconductor companies can take by themselves 
to drive company decisions for R&D and 
manufacturing investments in the U.S.

• Several public policies have to work in concert to 
create an environment that:

Attracts capital intensive semiconductor manufacturing operations
Creates incentives for developing the necessary research and 
engineering talent base required to sustain the semiconductor 
industry in the U.S.

• Seriously assess all opportunities to restore 
semiconductor R&D and manufacturing in the U.S.
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• Foreign governments have implemented tax and 
investment incentives that have resulted in major 
semiconductor investment and R&D job creation 
opportunities in their regions; copy them!

• U.S. policy makers must recognize the need for:
Tax and investment incentive policies
Government R&D funding for advanced science and technology
Education and technical training for a first-class workforce
Immigration policies for foreign top talent and strategic infrastructure

• The key to future U.S. innovation is to ensure 
that U.S. policies are at least as competitive as 
those of our trading partners

What Can U.S. Policy Makers Do?
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We Do Not Have To Go Down That Road Again!


