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Rising Semiconductor Content In Electronic Systems 
Compounding Growth
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Compute Demands Are Growing At An Unprecedented Pace
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A New Era Of Accelerated Growth In Semiconductors
Global semiconductor sales over time [$B]

20151985 201019951990 20202000 2005 2025 2030

21

144
227

335

573

~$1T

Dotcom 
bubble burst

Great 
Recession

Covid

PC +20% CAGR

Web +6% CAGR

Mobile +4% CAGR

‘Smart 
Everything’+7-8% CAGR

2015-22
+8% CAGR

2022-26
+6% CAGR

Logic

Memory

Analog, Opto,
Sensors and
Discretes



Montreux 2023 - The Changing Semiconductor Industry Landscape 230420 - 5 © 2023 Synopsys, Inc.

Global Semiconductor Manufacturing Capacity
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• The U.S. share of commercial semiconductor manufacturing 
has declined from 37% in 1990 to 12% today

• This decline is largely due to significant incentives offered by 
our global competitors. As a result, the cost1 of constructing 
and operating a semiconductor fabrication facility in the U.S. 
is 25-50% higher than outside the U.S.

1. based on 10 year total cost of ownership of a new fab source: SIA 
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1. Based on 2020 revenues grouped by firms’ country, except for wafer fabrication and assembly, packaging and testing – which are based on capacity location. Siemens EDA (former Mentor) classified as US firm. 
2. Discretes, Analog, Optoelectronics and Sensors    Sources: ESDA, IPNest, BCG/SIA, CapitalIQ

Highly 
globalized 

supply chain

US-China Frictions
• US export controls
• China indigenization policy

Global Semiconductor Supply Chain
Market shares by country, 20201

• WFE based on specific technology 
nodes and end use

• EDA Tools based on specific 
technology nodes

• Chips based on their performance
• Unverified List and Entity List
• U.S. extraterritorial export controls
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The Thinking Behind The U.S. CHIPS Act
"...  a holistic policy approach to maintain U.S. semiconductor leadership"1

According to analysis by the Boston Consulting Group, a 
$50 billion incentive program could make U.S. incentives
competitive enough to attract 19 new fabs, or 24% share of 
the addressable new capacity entering the market in the
next decade. This would increase U.S. share of global 
installed capacity from 12% in 2020 to 13-14% in 2030 and
capacity located in the United States by 57%, effectively 
reversing the prevailing trend over the past 30 years.
1. source: SIA
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U.S. CHIPS And Science Funding Act
Enacted August 2022

Company Investment
TSMC $40,000,000,000 
Texas Instruments $30,000,000,000 
Intel $20,000,000,000 
Micron $20,000,000,000 
Intel $20,000,000,000 
Samsung Electronics $17,300,000,000 
Micron $15,000,000,000 
Texas Instruments $11,000,000,000 
Texas Instruments $6,000,000,000 
Wolfspeed $5,000,000,000 
Intel $3,500,000,000 
NXP $2,600,000,000 
EMP Shield $1,900,000,000 
SkyWater $1,800,000,000 
Integra Technologies $1,800,000,000 
Global Foundries $1,000,000,000 
Analog Devices $1,000,000,000 
Microchip $880,000,000 
Microchip $800,000,000 
Pallidus $443,000,000 
Western Digital $350,000,000 
Nhanced Semiconductors $236,000,000 
Rogue Valley Microdevices $44,000,000 
SkyWater $37,000,000 
Trusted Semiconductor Solutions $34,000,000 
Radiation Detection Technologies $4,000,000 
Everspin Technologies NA

source: SIA, December 2022
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1. Based on 2020 revenues grouped by firms’ country, except for wafer fabrication and assembly, packaging and testing – which are based on capacity location. Siemens EDA (former Mentor) classified as US firm. 
2. Discretes, Analog, Optoelectronics and Sensors    Sources: ESDA, IPNest, BCG/SIA, CapitalIQ

Highly 
globalized 

supply chain

US-China Frictions
• US export controls
• China indigenization policy

CHIPS Acts Around The World
• Global supply resiliency concerns
• National industrial policies

Global Semiconductor Supply Chain
Market shares by country, 20201
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source: SIA, February 2022
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CHIPS Act(s) Reshaping The Geographic Footprint
New fabs starting construction in 2021 through 2023

Location #fabs

United States 18

China 20

Europe/Middle East 17

Taiwan 14

Japan/Southeast Asia 6

South Korea 3

source: SEMI World Fab Forecast Report, 4Q22 update
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CHIPS Act(s) Reshaping The Geographic Footprint
New manufacturing, design facilities and fabs announced1 in 2021 and 2022 [$B]
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1. Includes prominent announcement of new manufacturing and design facilities and fabs announced in 2021 and 2022, not exclusive as some companies do not disclose investment details. Additional TSMC investment in Arizona 
included ($28bn) as announced in Dec 2022, additional Samsung investment in Texas (beyond $17bn in Taylor) not included as not formally announced. Source: Where All The Semiconductor Investments Are Going 
(semiengineering.com) (Nov 2022); announcement on TSMC's additional investment in Arizona
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https://semiengineering.com/where-all-the-semiconductor-investments-are-going/
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U.S. CHIPS Act(s) Reshaping The Geographic Footprint
Imposing investment restrictions in China, among other countries
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Actuals Forecasts

World Euro Area United States China Japan

Medium-term forecasts
Global GDP growth in 2024-27 
~0.5 pp below pre-COVID years 
• Interest rates at ~4%
• China sliding down towards 

4.5% GDP growth
• Deglobalization
• Demographic constraints
• Green energy transition

2023 Outlook
• Further slow down expected    

in US and Europe – but not       
a lasting recession…

• … partially compensated                    
by rebound in China 

sources: Historical: IMF. Forecasts: consensus of IMF/Jan’23, World Bank/Jan’23, EIU/Feb’23, KPMG/Jan’23, S&P Global/Mar’23, OECD/Mar’23, Bloomberg/Mar’23.

Global Economy Entering New Period Of Slower Growth
Real GDP annual percent change
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Total Semiconductors Memory, YoY % MCU, YoY %
Rest of Logic, YoY % Analog, OSD, YoY % Total Semiconductors, YoY %

Source: SIA, Mar 2023

Note: For visualization purposes, YoY variation rates are displayed in a range from -40% to +40%  Source: SIA/WSTS 

CY22 ended with +3% 
growth … but that hides 
underlying dynamics
• Entered CY22at +20%,    

peaked in Q1, and then fast 
correction to exit year at -18%

• Memory and advanced logic 
experiencing more rapid drops  

• MCUs (driven by Auto and 
Industrial) holding better,        
but small portion of demand

Semiconductors In Downward Phase Since CY22 Q2
Global semiconductor sales (TTM)

We have seen this before!
• As recently as 2018-19

• In last 20 years, annual decline 
every 2-3 years on average
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Uncertain Macro Environment – As Illustrated By U.S. Data

Probability of recession in the US currently assessed at 35-65%1

?

Inflation peaked, but remains high 
despite fast-paced Fed rate hikes

Treasury yield curve inverted, 
implying Fed may reverse in 2 Qs

Despite layoffs in the news,
unemployment at historical low Consumer, business confidence 

moving in opposite directions

Consumers still with ~40% of 
pandemic excess savings to burn

Potential risk of banking crisis 
adds new source of uncertainty

Sources: Bloomberg, Goldman Sachs, New York Federal Reserve, Bankrate
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source: Capital IQ consensus forecasts, company reports, Mar 2023

Despite Macro Uncertainty, Tech Outlook Remains Strong
TTM revenues of sample of leading Tech companies (indexed 2016=100)
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2023 Outlook                            
• Post-COVID normalization… 

- Fading of one-off drivers of   strong 
demand in 2020-21 (particularly for 
Consumer Electronics and PCs)

- Auto and Industrial rebounding     
after chip supply shortage

• … and some softness linked to    
macroeconomic concerns

Medium-term trend
• Structural trends drive growth in 

line/above 2017-19 levels…
• … except PCs: do not get back to 

2022 peak
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Drivers of Semiconductor Demand Growth Are Shifting
Growth in total global semiconductor sales by end application market1

1Bar height = CAGR in period; bar width = % of total semi sales in first year of period
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sources: Gartner (3/23)
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Medium-Term Forecasts Show Continued Growth Acceleration

+9.2%

+6.1%

Historical
IC Insights (2/23)
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Gartner (3/23)
Forecasts average

+7-8% CAGR 
in 10-year period
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Global Semiconductor Supply Chain
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• IP Design and SoC Design resources are broadly spread 
across the world and the origin of each block in and SoC is 
oftentimes difficult, if not impossible, to establish 

source: SIA 
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Transitioning From a Trusted Foundry Model To a Quantifiable 
Assurance Method for Procuring Custom Microelectronics

"DMEA" - Defense Microelectronics Activity
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Semiconductor Supply Chain Thread Model
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President's  Council of Advisors on Science and Technology
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National Defense Authorization
Act, 2020 - Section 224
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Be Careful What You Wish For



THANK YOU
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Latest export controls and restrictions imposed by the U.S. government will
have a major impact on capex. 1, 2 These restrictions impose controls on WFE that can be
exported to China from the U.S. based on specific technology nodes and end use. There
are also controls on the sale of certain chips based on their performance to China. The
U.S. government has updated the unverified list and continues to do that on a regular
basis, while also adding domestic Chinese companies on the entity list.

source: Gartner
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1. Companies with strong portfolios in both Mature Logic and A-OSD

Gross Margin D 2022-24 (pp)

Revenue CAGR 2022-24 (%) 

Memory And Consumer-Focused Players Under Most Pressure

Consensus forecasts for largest public semiconductor companies
Top 30 companies accounting for ~70% of industry revenue
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1. Companies with strong portfolios in both Mature Logic and A-OSD

Gross Margin D 2019-24 (pp)

Revenue CAGR 2019-24 (%) 

… But Full 5-Year Cycle Is Positive For Most Companies

Consensus forecasts for largest public semiconductor companies
Top 30 companies accounting for ~70% of industry revenue

Intel
Samsung

Qualcomm

SK hynix

Micron

Broadcom

Nvidia
AMD

TI

MediaTek
ST

InfineonNXP

ADI

Renesas

ON

Microchip

Marvell
Skyworks

Qorvo

Rohm

Realtek

Novatek

MLS Will

DiodesNanya

Monolithic PS

Synaptics

Sanken

-25

-20

-15

-10

-5

0

5

10

15

20

-20% -15% -10% -5% 0% 5% 10% 15% 20% 25% 30%

Bubble size represents the 2022 
semi revenue 

Logic: Both Consumer & Infra
Logic: Infra-focused

Diversified1

A-OSD

Logic: Consumer-focused
MemoryShrinking 

revenue 
and GM%

Growing 
above industry 

and expanding GM%


