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Semiconductor eco system
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Semiconductor eco-system
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NL global player in Semiconductor Manufacturing 
Equipment



In Chip Design the NL/EU position is strong in some 
market segments
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Dutch semiconductor ecosystems

NL plays key role 
in semicon 
ecosystems



Our “pareltjes” in Semiconductors



How are we doing at this moment?
Strength NL

• Top 3 player worldwide in semiconductor manufacturing equipment
• Chip design for RF and Analog/Mixed-Signal

Weaknesses EU/NL
• Digital chip design (although we have unicorn Axelera AI……)
• No fabs for advanced CMOS and packaging/test.

Opportunities EU/NL
• Heterogeneous integration, combining electronics and photonics
• Chip design to enable robotics/physical AI



What is next?
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Moore’s law needs new breakthroughs
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quantum

spintronics

electronics

photonics

2022 2032

80× mobile traffic
10× telecom energy efficiency
30× computing power
60× computing energy efficiency
5× devices on internet (IoT)
10× connected cars

... per decade!



Intermezzo: What is CMOS?
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What is CMOS? 
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■ CMOS=Complementary Metal Oxide Semiconductors=NMOS+PMOS

https://www.elprocus.com/cmos-working-principle-and-applications/
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Simplest logic circuit: CMOS Invertor
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Digital Integrated Circuits 
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57 Billion MOS transistors



CFET (for equivalent beyond 1nm node)



End of Intermezzo
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[1] K. Sahoo et al, "A Review of Die-to-Die, Die-to-Substrate and Die-to-Wafer Heterogeneous Integration," , IEEE Electron Devices Reviews, vol. 2, pp. 6-31, 2025.
[2] https://www.imec-int.com/en/articles/introducing-2d-material-based-devices-logic-scaling-roadmap

CMOS versus Advanced Packaging 



What is heterogeneous integration?



Why heterogeneous integration?
Drivers

• Increase of required computing power and memory (AI and HPC) 
• Increase of the number of sensors, e.g. radar and mechanical sensors
• Need to communicate larger amounts of data, either wireless (moving to higher 

frequencies) or wired (photonics)

This calls for a mix of technologies:
• Compute and Memory using advanced CMOS, e.g. CMOS 16nm FINFET
• RF prefers older CMOS nodes (CMOS28nm) or special technologies (InP, GaN). 
• Higher frequencies (> 10 GHz) requires integration of antennas
• Photonics requires the use of InP to make active devices (lasers)

Advanced packaging is crucial for heterogenous integration to become 
successful



NL strong history in heterogeneous integration



100 GHz 6G Active Array Antenna in Package (AAiP)

Antenna

Silicon
Bumps



Digital power for 5G/6G wireless networks

Rob Bootsman,  High-Power Digital Transmitters for Wireless Networks, Thesis › Dissertation (TU Delft), 2025



Automotive radar 77/140 GHz
Metal-only interconnect for low-losses

Plastic package with 
RFIC using 3D 
interconnect

Low-loss waveguide 
radiators



Waferscale electronic-photonic
integration with InP
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3’’ InP PIC wafer from HHI bonded to 
laser-sawn BiCMOS wafer from NXP

http://wipe.jeppix.eu 

Intimate co-design to remove components and parasitics

Systematically improve efficiency, speed, and information density

Using wafer scale processes

http://wipe.jeppix.eu/


Summary

The Netherlands is a strong player in Semiconductors
• Top-3 position in semiconductor manufacturing equipment 
• Strong position in RF and analog mixed signal, e.g. radar sensing

What is next?
• Moore’s law is saturating and changing
• Advanced Packaging is taking off
• Offers the optimal mix of technologies, e.g. combining electronics, photonics 

and sensors

The Netherlands has a lot of know-how in the area of heterogeneous 
integration. 

• Many opportunities for industry and new start-ups
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Stay in touch

Website
https://www.tue.nl/en/research/institutes/casimir-institute

LinkedIn
https://www.linkedin.com/company/tue-casimir-institute

Email
casimir.institute@tue.nl and a.b.smolders@tue.nl

mailto:casimir.institute@tue.nl
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