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The chips war
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Electronics value chain

Study on the Electronics Ecosystem: 
Overview, Developments and Europe's 
Position in the World, European Union, 
2020
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EU
Thierry Breton (since 2019 Commissioner for Internal Market of the European Union), 15 September,
2021:

How a European Chips Act will put Europe back in the tech race
“The world is short of semiconductors.
The shortage of semiconductors – also known as chips – has very concrete consequences on the EU
economy, jobs and even leisure. Carmakers postpone the production of vehicles. Broadband providers
run out of Internet routers. Gamers cannot get their hands on next-gen consoles.
The situation might last for a while.
Semiconductors are at the core of our world’s digitisation, but global supply is currently struggling to
meet the explosion of demand driven by smartphones, Internet of Things and connected cars. But it is 
not only about supply and demand.
Semiconductors are at the core of the global technological race
Semiconductors are at the centre of strong geostrategic interests, and at the core of the global 
technological race.

Superpowers are keen to secure their supply in the most advanced chips as they are well 
aware that it will condition their capacity to act (militarily, economically, industrially) and 

drive digital transformation.”
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Microelettronica
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The first transistor: 1947

The first transistor on Germanium: December 1947, John Bardeen and Walter Brattain, in
the group lead by William Shockley at Bell Telephone Laboratories, NJ, USA
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A success: the transistor-based portable radio
 The portable (pocket) radio (50s – 60s)  the first mass

production involving transistors (millions)
 Huge economic, social, scientific impact
 A Japanese success, SONY in primis (TR-63): the Japanese

governmental support
 1959: Japan world leader in the Ge transistor production
 1957: the birth of Società Generale Semiconduttori in Italy

STMicroelectronics
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Transistors and computers
The Fairchild 2N709 was a fast (3-ns switching time) and reliable BJT developed by Fairchild
Semiconductor under CDC (Control Data Corporation) requirements. Jean Amédée Hoerni met
the specification by combining "gold-doping" together with the new epitaxial deposition
process. The 2N709 npn device was introduced in July 1961 as the first silicon transistor to
exceed germanium speed.
The CDC 6600 was the first successful supercomputer, outperforming the industry's prior
recordholder, the IBM 7030 Stretch, by a factor of three (3 Mflops). The CDC 6600 was the
world's fastest computer from 1964 to 1969, when it relinquished that status to its successor,
the CDC 7600. The first CDC 6600's were delivered in 1965 to Livermore and Los Alamos; then
others followed, including the Courant Institute of Mathematical Sciences, CERN, the
Lawrence Radiation Laboratory. At least 100 were delivered in total.

A CDC 6600 cordwood logic 
module containing 64 silicon 
transistors. The module is 
cooled conductively via the 
front panel. The 6600 model 
contained nearly 6,000 such 
modules
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Electronic computers: vacuum tubes
The ancestors: Colossus (UK, 1943) and ENIAC (USA, 1945) vs the Soviet approach

“a bourgeois pseudoscience and 
an ideological weapon of 

imperialistic reaction”
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Integrated circuits
In the Summer 1958, Jack Kilby, a radio engineer and a veteran of World
War II who worked at the Army lab before joining Texas Instruments,
formulated three features of integration, quite inspiring even today:
1. The only thing that a semiconductor company can successfully produce

is semiconductors.
2. All circuit elements, including resistors and capacitors can be made of a

semiconductor.
3. All circuit components can be formed on one semiconductor crystal,

adding only the interconnections.

On September 12, 1958, he presented the first IC prototype on Ge, which
was a single-transistor oscillator with a distributed RC feedback.

On September 19, 1958, he made the second prototype on Ge, a two-
transistor trigger and filed several patent submissions.

Texas Instruments introduced the inventions by Kilby to the public on
March 6, 1959.
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Integrated circuits
In the years following the
introduction of the integrated
circuit and preceding the
publication of Moore’s 1965
paper, sales of integrated circuits
were dominated by purchases
from government agencies (
aerospace, defense).

NASA's Apollo Program was the
largest single consumer of
integrated circuits between
1961 and 1965.

This high initial cost means ICs are only commercially viable when high
production volumes are anticipated.
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The first commercial microprocessor: 1971
 1971 - INTEL 4004: the first microprocessor (2300

MOSFETs, Silicon gate technology)
 Federico Faggin, born in Vicenza, laurea in Physics at

Unipd, then emigrated in California
 Microprocessor  powerful computation, easy, small size

and cheap  home computer  PC IBM (1981)
 economic and social revolution: communication and 
information society

 In the same year, another microprocessor (the MP944
chipset, manufactured by American Microsystems, Inc)
was already flying aboard the F-14 Tomcat fighter
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Microprocessors in the Soviet bloc

U.S. withdraws from Vietnam

Watergate scandal and 
Nixon’s resignation

U.S.-Iran hostage crisis & U.S.S.R. war in Afghanistan
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Microprocessors in the Soviet bloc

U.S. withdraws from Vietnam

Watergate scandal and 
Nixon’s resignation

U.S.-Iran hostage crisis & U.S.S.R. war in 
Afghanistan

General information – the USSR KR580VM80A 

Frequency 2.5 MHz (8080: 2-3.125 MHz)

Package 40-pin plastic DIP (40-pin DIP)

Socket DIP40

Architecture / Microarchitecture

Manufacturing process NMOS (NMOS)

Data width 8 bit (8 bit)

Physical memory 64 kB (64 kB)

Electrical / Thermal parameters

V core 5V (5 V)

V I/O or secondary 12V (5 V TTL I/O, 12 V)

V tertiary -5V (-5 V)

Minimum/Maximum operating
temperature 

-10°C - 70°C (0 – 70°C *)

Maximum power dissipation 1.325 Watt (1.4 W *)
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GaAs and the SDI
1983: the 40th US President, Ronal Reagan (1981-1989), launched the Strategic
Defense Initiative, also nicknamed “Star wars program”, that spurred also large
technological development), in particular on GaAs concerning our interest.
After some preliminary work, a workable IC fabrication technology became available,
taking advantage from the high electron mobility inherent to GaAs, which translates
into improved speed and power. This advantage of GaAs plus its inherent radiation
hardness made it a natural for military research. Realizing this, in the mid-1970's the
Defense Sciences Office (DSO) of DARPA had already started a technology-based
program to develop GaAs digital circuits.
By the end of the 80s, the DoD had funded a successful GaAs Pilot Line program that
sought to develop GaAs digital ICs to compete with Si. However, the advantages of Si,
including an established infrastructure and lower cost, prevailed and the GaAs digital
IC goal was eventually not achieved.
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GaAs and the SDI
This led the US government to switch its funding to the refinement of GaAs MESFET
technology and the development of high-frequency GaAs amplifiers within the
Microwave/Millimeter Wave Monolithic Integrated Circuits (MIMIC) program.
Running until 1995, the MMIC programme had an incredible level of financial
support, with DARPA pumping in an estimated $400 million. Although the initial
focus was on microwave and millimeter-wave integrated circuits for defense
applications, it also helped develop and refine test-and-measurement, assembly and
manufacturing capabilities.
Test and manufacturing capabilities were then propelled to a new level with the
Microwave Analog Front End Technology (MAFET, until 1999) program, concentrated
on developing multi-chip module manufacturing capability.
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Moore’s law

G. Moore, “Cramming 
more components 
onto integrated 
circuits”, Electronics, 
Volume 38, Number 8, 
April 19, 1965

The number of transistors 
on integrated circuits doubles 
approximately every 
two years  true
exponential growth!
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TSMC

https://www.tsmc.com/english/dedicatedFoundry/technology/logic

TSMC – founded 
by Morris Chang 
in Taiwan in 1987
(end of martial 
law in Taiwan)

as of December 
2021, TSMC market 

capitalization 
≈ 90% of Taiwan's 

GDP

For a long time, the gate length (and the metal half-
pitch) represented the defining features of technology 
 the technology node number
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Semiconductor market leaders - 1985-2011

1990: 
6 JAP, 3 US, 1 EU

2000: 
3 JAP, 3 US, 3 EU, 1 KOR

2011: 
5 US, 2 KOR, 2 JAP, 1 EU
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TSMC

The current 20-year annual average growth of the 
semiconductor industry is about 13%, 
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The DRAM war

https://m.pulsenews.co.kr/view.php?year=2022&no=612193

Birth of Quimonda

Bankruptcy 
of Quimonda
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Semiconductor market leaders - 1985-2011

1990: 6 JAP, 3 US, 1 EU

2000: 3 JAP, 3 US, 3 EU, 1 KOR

2011: 5 US, 2 KOR, 2 JAP, 1 EU

2020: 6 US, 2 KOR, 1 TAIW, 1 EU

Hyunday electronics(1983); merge with
LG semiconductors (1999)  Hynix (2001) 
 SK Hynix (2012)

NVIDIA (1993)

Toshiba  Toshiba memory (2018) 
Kioxia (2019)

UMC (1980)MediaTek (1997)
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The international context

20%

13%

East Asia
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War winds in the Far East?

The Chinese Communist Party claims Taiwan is — and has 
always been — a part of China. Meanwhile, many on the island 
say Taiwan is independent of China and a self-governed 
democracy. One thing that may be protecting the island in this 
global feud: semiconductors.
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EU within the international context

Europe 5.7%

Geographical 
breakdown of wafer 
production, by region 
and by size 
(end of 2020)

Source: IC insight

https://www.politico.eu/article/europe-microchip-intel-investment-magdeburg-commission-technology/
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EU and the others
Thierry Breton:
Chips are a strategic component of any industrial chain. The race for the most advanced 
chips is a race about technological and industrial leadership. Europe cannot and will not
lag behind.
While global demand has exploded, Europe's share across the entire value chain, from
design to manufacturing capacity has shrunk. We depend on state-of-the-art chips 
manufactured in Asia. So this is not just a matter of our competitiveness. This is also a 
matter of tech sovereignty. So let's put all of our focus on it.

EU Chips Act: announced 8 February, 2022, 43 B€

USA: Creating Helpful Incentives to Produce Semiconductors (CHIPS) for America Act,
2022, 52B US$
China: estimated 150B US$ 2015 -2022 for semiconductor industry; 14 December, 2022:
Reuters quoting three sources reported that China will soon announce a package with more than
CNY1 trillion (US$143 billion) to bolster its semiconductor industry towards chip self-sufficiency.



27Alessandro Paccagnella - SIE2023, Noto, 6/9/2023

EU and the others
Thierry Breton:
Chips are a strategic component of any industrial chain. The race for the most advanced 
chips is a race about technological and industrial leadership. Europe cannot and will not
lag behind.
While global demand has exploded, Europe's share across the entire value chain, from
design to manufacturing capacity has shrunk. We depend on state-of-the-art chips 
manufactured in Asia. So this is not just a matter of our competitiveness. This is also a 
matter of tech sovereignty. So let's put all of our focus on it.
EU Chips Act: announced 8 February, 2022, 43 B€

USA: Creating Helpful Incentives to Produce Semiconductors (CHIPS) for America Act,
2022, 52B US$
China: 150B US$ 2015 -2022 for semiconductor industry; 14 December, 2022: Reuters
quoting three sources reported that China will soon announce a package with more than CNY1
trillion (US$143 billion) to bolster its semiconductor industry towards chip self-sufficiency.



28Alessandro Paccagnella - SIE2023, Noto, 6/9/2023

EU Chips Act
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EU Chips Act
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EU Chips Act
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EU Chips Act
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EU Chips Act
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Italy
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EU Chips Act
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For a better comprehension


