
Semiconductors: 
Strategic enabler 
of everyday life



Semiconductors, or “chips”, are the foundation of devices and 
systems that power today’s society. Although often invisible, they 
are essential to our everyday lives. They drive digital innovation 
and are the key enablers of a more sustainable future. Without 
them, much of it would come to a halt.

The microelectronics sector in Europe directly employs 200.000 
high-skilled workers and supports 1.000.000 jobs indirectly. Given 
the rising global demand for semiconductors, the need for a skilled 
workforce in the EU is steadily increasing.

Strategic enabler



Semiconductors are strategically 
important building blocks of 
modern life, enabling almost 
everything:

There are tens of 
thousands of different 
semiconductor devices, 
specialised for all kinds 
of applications

 and much more...

Computers, phones, and smart 
wearables to connect us

Green energy and smart 
electricity grids to keep the 
lights running

Intelligent factories, with 
accelerated productivity, 
improved quality, reduced costs 
and environmental impact

Smart home appliances 
to make our daily lives 
easier and more secure

Secure payment solutions so 
we can effortlessly pay for 
goods and services

Computing power and 
intelligence to drive science 
& innovation

Life-critical healthcare when 
we need it most

Modern and sustainable 
agriculture that feeds 
the world

Green, safe and smart mobility 
solutions to get us from A to B

Water infrastructure to supply 
our daily needs

Learn more here:



What is a 
semiconductor?
First and foremost, a semiconductor is a material, such as silicon, which 
has certain properties of conducting or resisting electrical currents.

Those properties can be used to amplify or switch electronic signals, 
creating atomic-size electrical switches (also called transistors). Their key 
function is the ability to control the flow of electrical currents.

Semiconductors can control electrical currents, emit light, store and 
compute data, or mix and transform signals. They come in numerous 
different forms, such as microprocessors, memory chips, sensors, LEDs 
and many more.

A modern transistor is 
10.000 times thinner 
than a human hair. There 
are up to 100 billion 
transistors on a high-end 
processor today.

Learn more here:



Semiconductor manufacturing is the most complex manufacturing process 
that exists today and requires hundreds of production steps to change the raw 
semiconducting material into useful devices. At the most basic level, silicon is 
converted from sand to an ultra-high purity level. The refined material is melted 
into cylindrical crystals (called ingots) and sliced into half-a-millimetre thick 
wafers with diameters of 150, 200 or 300 mm.

These wafers are then repeatedly coated with thin layers of functional 
materials, patterned, and etched to create the transistor structures on them. 
Several hundreds of highly developed process steps are carried out and 
repeated. To complete the processing and to create final products, a range of 
additional materials, including chemicals, metals, plastics, specialty gases, 
and many more are needed. All these steps are essential and require highest 
manufacturing precision. Therefore, hundreds of tests and measurements 
are performed to ensure the functionality of the chip in this so-called 
‘frontend’ manufacturing.

Next, the wafers are cut into individual chips, which are again assembled, 
packaged into multi-layered chip devices in plastic or ceramic to form a 
final product to protect the technology inside, and finally tested (‘backend’ 
manufacturing). The steps are increasingly intricate as technology advances.

How are 
semiconductors made?

Purity levels of 
99.9999999% or higher 
are required for silicon 
wafers and other inputs, 
meaning that less than 
1 foreign atom per 1 
billion is tolerable.

A chip is likely to 
cross international 
borders some 80 
times and travel 2.5 
times around the 
globe before being 
finalised.

Learn more here:



From R&D to semiconductor 
chips, and more
Looking upstream, the semiconductor ecosystem is dependent on the availability of 
basic utilities such as water, natural gas, electricity, raw materials as well as chemicals, 
metals, plastics, specialty gases, and solvents.

The globally intertwined value chain connects a wide range of industries and 
sectors. The lifeblood of the ecosystem is research & development and the 
science of semiconductor design and manufacturing.

This knowledge can be used by companies to create device design blueprints – 
made with the help of dedicated software. Further, the use of Electronic Design 
Automation (EDA) tools, which include software, hardware, and services, is crucial to 
the development process to support the definition, planning, design, implementation, 
verification and subsequent manufacturing of semiconductor components or chips.

Highly specialised companies develop and produce the equipment, often 
extremely complex, which is necessary to mass-producing semiconductor chips.  

In frontend manufacturing, companies undertake the lengthy and complex 
processing and testing of a wafer, including several hundreds of steps in 
cleanrooms. Contract manufacturers that do not design but carry out volume 
production for others are called foundries.

In backend manufacturing, the processed wafers are cut up into individual dices, 
and then assembled, packaged, and tested to create the final semiconductor chip. 
Assembling, packaging, and testing are often outsourced as a service to specialised 
firms, called OSATs (for Outsourced Semiconductor Assembly & Testing) or is done 
in-house by Integrated Device Manufacturers (IDMs).



IDMs are companies that do everything from design to manufacturing their own 
products. 

Companies that only design chips are called fabless, as they do not have 
production facilities. 

Downstream users include customers of semiconductor manufacturers who are 
integrating semiconductors into their final products, for example direct suppliers 
of final products (so-called Tier 1), Electronics Manufacturing Services (EMSs), 
and finally Original Equipment Manufacturers (OEMs). Semiconductors are not 
sold to end-users. 

Learn more here:



ESIA’s mission is to represent and promote the common 
interests of the Europe-based semiconductor industry 
towards the European institutions and stakeholders to 
ensure a sustainable business environment and foster its 
global competitiveness.

European Semiconductor Industry Association (ESIA)
Rue de la Duchesse 11-13

1150 Brussels
Belgium

+32 (0)2 290 36 60
www.eusemiconductors.eu/esia

https://twitter.com/eSemiconductor
https://www.linkedin.com/company/eusemiconductors/

