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Department of Electrical 
Engineering

1200 BSc and MSc students
80 scientific staff members
>250 PhD students
Intense cooperation with High-tech 
industry and research institutes 
(e.g. Philips, NXP, ASML, DAF, VDL, 
TNO, ASTRON, Prodrive, …..)
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Center for Wireless Technology Eindhoven – CWTe 

CWTe Overview4
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CWTe Research Programs

EM IC SPSES ECO

Radio Astronomy (Chair: Prof. Mark Bentum)
• Next generation radio telescopes
• Large antenna arrays
• Low frequency (<30 MHz)

Ranging and sensing (Chair: Dr. Dook van Mechelen)
• Accurate, cheap, low-energy, one-chip radar
• Sensing and positioning  (3D,  under water ) 
• All frequency bands

Ultra-dense ultra-scale  AI-driven networks (Chair: Dr. George Exarchakos)
• Ultra small, ultra-low power and  battery-less wireless systems
• Self-configuring networks, autonomous devices and AI
• High-reliability and ultra-low latency

Ultra-high data rates (Chair: Dr. Sander Bronckers)
• High Frequencies (>= 26 GHz) and very high data rates (1Tbps)
• Smart antenna systems, phased arrays, optical wireless
• Next generation RAN (cell-free M-MIMO, non-terrestrial networks)
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• Co-located and integrated laboratories, occupying about 700m²
• Labs for all different sub-disciplines of wireless systems
• Dedicated system integration lab
• Fully shielded
• Anechoic chambers
• Reverberation chambers
• On-wafer, PCB-level and 

system-level characterization 

6 CWTe Overview

CWTe Labs



Contents

• History – Why CWTe is working on SatCom

• Groeifonds project 6G Future Network Services

• EU project ANTERRA

• First results
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Telecommunications Heritage within CWTe

• 2016 – 2020: 

• 2019 – 2023: 
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www.silika-project.eu/

www.mywave-project.eu/
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Key outcomes
• 6G antenna front-end development of NXP + Ericsson + TU/e support:

• TU/e spin-off:

• TSMC offers access to 16nm and 7nm process for large discount
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28GHz  100GHz



Current and Upcoming Activities

• 2022 – 2026:

• 2024 - 2030: 
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Contents

• History – Why CWTe is working on SatCom

• Groeifonds project 6G Future Network Services

• EU project ANTERRA

• First results
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6G Future Network Services – National Growths Fund
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6G Future Network Services – NL Strengths

13

TU/e asked to lead 
“Intelligent Components” 

work package



6G SatCom: Potential 6G FNS partners

Vodafone 
KPN
Ericsson
Nokia
Viasat
Antenna Company
NXP
Ampleon
Altum RF
TNO
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• First results
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What is 6G? – Mobile Communications Timeline
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Non-terrestrial Network Types
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Role of Satellite Communication in 6G
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Direct 6G Connectivity to mobile phones
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• Dual band: L+S-band depending on region
• Up to 10s of thousands of beams
• Circular polarization for alignment

Main challenges:

• Array design: Low-profile, wide-band, wide-scanning, 
compact

• Tx-to-Rx self-interference

• GNSS / RA interference compliance



Example application: Autonomous shipping

20 Source: Henk Zwenksloot
CWTe Research Retreat 2019



Example application: Autonomous shipping

21 Source: Henk Zwenksloot
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• History – Why CWTe is working on SatCom

• Groeifonds project 6G Future Network Services

• EU project ANTERRA

• First results
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Customizable Phased Array Antenna based on 
Domino Tiles for Satcom Applications (1/8)
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Customizable Phased Array Antenna based on 
Domino Tiles for Satcom Applications (2/8)
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Customizable Phased Array Antenna based on 
Domino Tiles for Satcom Applications (3/8)
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Customizable Phased Array Antenna based on 
Domino Tiles for Satcom Applications (4/8)
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Customizable Phased Array Antenna based on 
Domino Tiles for Satcom Applications (5/8)
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Customizable Phased Array Antenna based on 
Domino Tiles for Satcom Applications (6/8)
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Customizable Phased Array Antenna based on 
Domino Tiles for Satcom Applications (7/8)
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Customizable Phased Array Antenna based on 
Domino Tiles for Satcom Applications (8/8)
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Direct Matching of HPA and Antenna (1/5)

31 M. de Kok, et al, “Modeling Integrated Antennas and Unisolated High-Power 
Amplifiers in Infinite Scanning Arrays,” In 2023 European Microwave Conference



Direct Matching of HPA and Antenna (2/5)
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M. de Kok, et al, “Modeling Integrated Antennas and 
Unisolated High-Power Amplifiers in Infinite Scanning 
Arrays,” In 2023 European Microwave Conference



Direct Matching of HPA and Antenna (3/5)
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M. de Kok, et al, “Modeling Integrated Antennas and Unisolated 
High-Power Amplifiers in Infinite Scanning Arrays,” In 2023 
European Microwave Conference



Direct Matching of HPA and Antenna (4/5)

34 M. de Kok, et al, “Modeling Integrated Antennas and Unisolated High-Power 
Amplifiers in Infinite Scanning Arrays,” In 2023 European Microwave Conference



Direct Matching of HPA and Antenna (5/5)

35 M. de Kok, et al, “Modeling Integrated Antennas and Unisolated High-Power 
Amplifiers in Infinite Scanning Arrays,” In 2023 European Microwave Conference



Thank You!

36


	Non-terrestrial 6G activities at CWTe
	Slide Number 2
	Department of Electrical Engineering
	Center for Wireless Technology Eindhoven – CWTe 
	CWTe Research Programs
	Slide Number 6
	Contents
	Telecommunications Heritage within CWTe
	Key outcomes
	Current and Upcoming Activities
	Contents
	6G Future Network Services – National Growths Fund
	6G Future Network Services – NL Strengths
	6G SatCom: Potential 6G FNS partners
	Contents
	What is 6G? – Mobile Communications Timeline
	Non-terrestrial Network Types
	Role of Satellite Communication in 6G
	Slide Number 19
	Example application: Autonomous shipping
	Example application: Autonomous shipping
	Contents
	Customizable Phased Array Antenna based on Domino Tiles for Satcom Applications (1/8)
	Customizable Phased Array Antenna based on Domino Tiles for Satcom Applications (2/8)
	Customizable Phased Array Antenna based on Domino Tiles for Satcom Applications (3/8)
	Customizable Phased Array Antenna based on Domino Tiles for Satcom Applications (4/8)
	Customizable Phased Array Antenna based on Domino Tiles for Satcom Applications (5/8)
	Customizable Phased Array Antenna based on Domino Tiles for Satcom Applications (6/8)
	Customizable Phased Array Antenna based on Domino Tiles for Satcom Applications (7/8)
	Customizable Phased Array Antenna based on Domino Tiles for Satcom Applications (8/8)
	Direct Matching of HPA and Antenna (1/5)
	Direct Matching of HPA and Antenna (2/5)
	Direct Matching of HPA and Antenna (3/5)
	Direct Matching of HPA and Antenna (4/5)
	Direct Matching of HPA and Antenna (5/5)
	Thank You!

