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How to understand this 
sector?



• History & The Benefit of Hindsight


• Types of Semiconductor Businesses


• Ecosystem of Vendors


• Chip Shortage


• Geo-politics of Chip Manufacturing


• Outlook for India

Understanding Semiconductors





• “Slight” Oversimplification


• Limited coverage of Semiconductor Industry


• Extremely Technical Design & Manufacturing


• Simple Business Models


• Difficult to Map Future Winners / Losers


• Difficult to Map Capital Cycle

Beware



History &  
The Benefit of Hindsight







Gordon Moore 

Co-Founder - Intel



Source: wikichip.org
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Source: Applied Materials
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$ $$$$



Source: Applied Materials



Source: Applied Materials



• Material Science


• Optics


• Microelectronics


• Computer Aided Design & Manufacturing


• Extreme Air Filtration HVAC


• Seismic Technology


• Advanced Packaging & Testing

In Chip Making…
Technologies Involved



The Semiconductor 
Ecosystem



Fabless
The Transformation of the  
Semiconductor Industry

• Daniel Nenni


• Paul Mclellan


• https://semiwiki.com/





Source: AMD



Source: AMD

Integrated Device Manufacturer



Source: AMD

Design



Who are the Chip 
Designers?







Source: AMD

How do 
they 
Design?

1 - Architecture





$25 Bn

$40 Bn

2016

202X?







Source: AMD

How do 
they 
Design?

2 - Electronic Design 
Automation (EDA)



• Softwares help in Designing the chip


• Simulate the behaviour & performance of the chip


• Analyse & Verify if chip performance is optimal


• Prepare a photomask to send for fabrication

What do Design Companies do?



Source: Company Financials & Siemens EDA (estimates)

~ $10 Bn



Source: Company Filings
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Photolithography



Photolithography



Source: Applied Materials





• Heavy Capital Expenditure


• Machines & other ancillary equipment


• Land


• Good quality power supply


• Large quantity of fresh water supply


• Skilled Labour


• Intense competition


• Pace of Technology Change


• Wild Capital Cycles in Commodity Semiconductors

Not for the faint hearted
Foundry Economics



Foundry by Country
Source: Company Filings



Foundry Company Market Share

$100 Bn

Source: Company Filings







Must Watch



Source: Company Filings
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Source: Company Filings









Source: Texas Instruments







Why Chip Shortage?



“Becomes visible 
upon Breakdown”

On 
Infrastructure







Source: Applied Materials



Geopolitics



Joe Studwell 

Historical context of 
Asian Economies  
(ex-India)

How Asia 
Works



Andy Grove
Former CEO - Intel

• Intel’s survival


• Intel’s revival



West - Technology

East - Manufacturing

Design
Equipment

Equipment Equipment
Design

Software

Foundry

Foundry

• Who controls software?


• Who controls the architecture?


• Who controls manufacturing equipment?


• Who controls the manufacturing facilities?



India Semiconductor 
Opportunity



Indian Electronics & Semiconductor Association



Indian Electronics & Semiconductor Association





Source: Counterpoint Research



• Delicately Balanced Supply Chain


• Close integration between vendors


• Winners Take Most


• Profitable but Intensely Competitive


• Economies of Scale Matter


• Organic Growth of Digital Products & Semi Penetration


• Engineering and R&D Services Growth


• Directly Enables Software & Technology Services Businesses

A very interesting space to track
Conclusion



• Books mentioned


• Youtube for everything to get a visual context


• Podcast & Youtube interviews with Company Managements


• Whitepapers from NZS Capital & Jon Bathgate Interview


• Asianometry Youtube Channel & Substack


• Long listing history & good quality filings & disclosures

Helpful Sources



Thank You


