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Wideband lens feed design

Review of the current solutions for wideband 
mmWave feeds for lens antennas; comparative 
analysis of different feeds over wide bandwidth in 
terms of aperture efficiency and Ohmic losses

Master Thesis Project:

Design of wideband feed for illumination of artificial 
dielectric lens for mmWave applications (30 to 60 GHz). 
Manufacturing and testing of the feed together with a flat 
lens prototype

Research line: mmWave artificial dielectric flat lenses

Extra Project:

Daniele Cavallo
Caspar Coco Martin (PhD)

Supervision Team:
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XG Communications: Fly’s Eye Concept

State of the art of of Silicon technology receiver front-ends 
and characterization techniques. Design a measurement 
setup at 140-170 GHz for a differential I/Q mixer

Master Project:

Characterization of a mixer of the Fly’s Eye system 
front end in the 140-170GHz band. Apply high 
frequency mixer modelling and characterization 
techniques to extract the figures of merit for the Fly’s 
Eye communication scenario

Research line: Development of systems based on Fly’s Eye Lens 
Arrays at 150GHz to address future XG communication scenarios

Internship Project:

Maria Alonso, Nuria Llombart, Marco Spirito
PhD: Nick van Rooijen

Supervision Team:

140 – 170GHz mixer assembled in an 
evaluation board



Master Project:

Model of a QO imaging system for demonstrating diffraction-limited 
THz images using active, coherent illumination

Research line: Direct-Detection Imaging 

for Future Passive THz Cameras

Extra Project:

Maria Alonso, Nuria Llombart
PhD: Martijn Hoogelander 

Supervision Team:

Fabrication and characterization of the QO imaging system. Compare measured 
and simulated images. Study the dynamic range of the images including 1/f noise

THz Imaging Cameras

XG Communications: Fly’s Eye Concept

State of the art study in lens antennas. Matlab code to 
model the near field of leaky wave dual lens antenna

Master Project:

Design a Fly’s eye antenna system to generate 200 directive beams in a field of 
view of 50degrees. For the design, Matlab codes based on high frequency 
techniques will be developed to shape an array of core-shell lenses

Research line: Development of systems based on Fly’s Eye 
Lens Arrays at 150GHz to address future XG communication 
scenarios

Extra Project:

Nuria Llombart, Maria Alonso, Shahab Dabironezare
PhD: Nick van Rooijen

Supervision Team:



Space: Scanning lens phased arrays

Submillimeter-

wave CubeSat

State of the art of electronic beam-steering architectures. 
Model different electronic beam-steering architectures for 
submillimeter-wave frequencies.

Master Project:

Develop a measurement setup to characterize different 
electro-mechanical beam-forming network 
architectures at 100GHz frequencies

Research line: Development of lens phased arrays for heterodyne 
space instruments at submillimeter-wave frequencies

Internship Project:

Maria Alonso, Nuria Llombart, Marco Spirito

Supervision Team:

Electronic beamforming 
network at 10GHZ

Lens phased array at 100GHz with 
electro-mechanical beam-scanning



M.Sc. Thesis Opportunity (July 2023) 

Compact and multi-function in-package baluns for millimeter-wave automotive radars 
High-performance millimeter-wave on-chip radar technology is enabled by differential amplifiers and 
receivers. However, many antennas and other devices have single-ended terminals. Thus, there exists a 
need for high-performance balanced-to-unbalanced converters (BALUNs). Such BALUNs are often 
implemented in the package of the mmWave IC. While there are a wide range of existing BALUN 
solutions, there is a desire for novel in-package balun topologies that show 1) wideband performance; 2) 
compactness; 3) compatibility with current and future packaging technologies (dimensions, tolerances 
…); 4) scalability to higher frequencies (e.g. 140 GHz); and that 5) potentially combine multiple 
functions, for example package-layer transitions, solderball transitions and/or allow DC-passthroughs. 

What you will be doing 
In collaboration with and under supervision of NXP experts you will: 
• Survey the literature to see the “state of the art” BALUNs in the literature (journals, conferences, 
patents and books) 
• Compare their key-performance indicators and select several topologies for detailed studies 
• Analyze these BALUNs with equations, equivalent circuits and full-wave computer simulations 
• Investigate and model promising new BALUN topologies and/or multi-function modalities 
• Work towards a potential “tape-out” of a test structure containing several existing and new BALUNs in 
an applicable technology such that they can be measured, post-processed, compared, evaluated and 
communicated to a wider audience 

What you will get in return 
• Opportunity to work and collaborate with an expert team of millimeter-wave package designers 
• Potential to have a real-world impact on future radar products developed at NXP 
• Close supervision and a desk in our Eindhoven office 

What we ask of you 
• M.Sc. student of electrical engineering at one of the Dutch Universities of Technology (Eindhoven, Delft 
or Enschede) with a specialization in electromagnetism, antennas, wireless systems or related field 
• Interest in automotive radar systems 
• Prerequisite knowledge: o B.Sc. in Electrical Engineering or similar field 

o Working knowledge of linear circuits, transmission lines, impedance transformers, Smith 
charts and electromagnetic waves 
o Programming experience in MATLAB or Python 
o Bonus: Experience with full-wave numerical EM solvers and software such as Ansys HFSS, CST 
Microwave studio, ADS etc. (but you will learn it on-the-job regardless) 

• Structured communication in English 

How to apply 
If you are interested in this opportunity, please address your application by email to dr. ir. Sjoerd Bosma 
(sjoerd.bosma@nxp.com) with the following information: 
• Short résumé / CV 
• List of completed Master-level courses with grades 

mailto:sjoerd.bosma@nxp.com
















Very thorough supervision

▪ Master thesis related to research (often to PhD projects)

▪ Multiple supervisors: Professor + PhD / postdoc as daily supervisor

▪ Time availability: you can address supervisors on a daily basis

▪ All our master students graduate in time -> no extra tuition fee!

Ask our       

ex-students

Strong cooperation with industries

▪ Directly financing our research

▪ Opportunities for paid internships

▪ Hiring our students

You need these courses in your IEP

Master Thesis Supervision

TeraHertz Sensing Group

Andrea Neto

Full professor

Nuria Llombart

Full professor

Jochem Baselmans

Full professor
Akira Endo

Assistant Prof.

Daniele Cavallo

Associate Prof.
Ioan Lager

Associate Prof.

Maria Alonso-delPino

Assistant Prof.

Thesis supervisors

One of Europe’s Leading Research Group on Antennas and Experimental Astronomy



2019

Cyrus Tirband Dastgerdi

Thesis Topic: Non-Galvanic 

Chip-to-Waveguide Transition

Now: PhD at University of Rennes (France)

Kevin Kouwenhoven

Now: PhD at TU Delft, TS Group

Thesis topic: Dielectric Loss at 

Sub-K Temp. and THz Freq.

Riccardo Ozzola

Now: PhD at TU Delft, TS Group

Thesis topic: Analysis of Wide-

Band Phased Arrays

Bruno Buijtendorp

Thesis Topic: Properties of 

Deposited Dielectrics at 

Cryogenic and Room Temp.

Now: PhD at TU Delft, TS Group

Zhongyue Zhang

Now: Researcher at Univ. of Hamburg

Thesis Topic: Experimental 

Astronomy

Stefan Verheul

Now: Design Engineer at ASML

Thesis Topic: Ultra High 

Kinetic Inductance Detectors

Alexander van Katwijk

Now: PhD at TU Delft, TS Group

Thesis Topic: Design of a 

Wideband Wide-Scan 

Connected Arrays

Andrea Degasperi

Now: Design Engineer at ASML

Thesis topic: Time Domain 

Modelling of Photo-Conductive 

Antennas

Caspar van Wamel

Thesis Topic: Cross-Pol

Reduction in Connected 

Arrays

Now: Engineer Officer at Royal Dutch Navy

Nick van Rooijen

Now: PhD at TU Delft, TS Group

Thesis topic: Lens Phased-

Array at 100GHz

Nina Beschoor Plug

Now: PhD at TU Delft, TS Group

Thesis topic: Superconducting 

Phase-Shifter

Zhuang Chen

Thesis Topic: Wideband 

Feeds for Connected Arrays

Now: Engineer at Huawei (China)

2021

Stefanie Brackenhoff

Now: PhD at Univ. of Groningen (NL)

Thesis Topic: Detection of 

high-redshift galaxies using 

DESHIMA 2.0

Ashwita Nair

Now: PhD at TU Delft, TS Group

Thesis Topic: Mutual 

Coupling Analysis between 

Lens Antennas

Saurabh Nerkar

Now: Scientist at Bellatrix Aerospace (India)

Thesis topic: GUI for Pulsed 

Pico-second Radar

Now: PhD at Vrije Uiversiteit Amsterdam

2020
Antonios Pelekanidis

Thesis topic: THz Lens Antenna 

fed by Photoconductive 

Connected Array

Federica Facchin
Thesis topic: Single 

Photon Microwave Kinetic 

Inductance Detectors

Now: Field service engineer at Single Quantum

Steven de Rooij

Thesis topic: 

Quasiparticle Dynamics 

in Optical MKIDs

Now: Assistant Instrument Scientist at SRON

MSc students graduated with us since 2019

TeraHertz Sensing Group

Martijn Huiskes

Thesis Topic: Imaging Setup 

Using Photoconductive 

Antennas

Now: PhD at TS Group, TU Delft

Leila Gottmer

Now: PhD at ELCA Group, TU Delft

Thesis topic: Shaped Multi-

Surface Dielectric Lens 

Antennas

Wilbert Ras

Now: PhD at TS Group, TU Delft

Thesis topic: Microwave 

Kinetic Inductance Detectors 

for the Mid-Infrared

Junhong Gu

Thesis Topic: Time-Domain 

Leaky Wave Radiation from 

a Long Slot

2022

Jinglin Geng

Now: PhD at TS group, TU Delft

Thesis Topic: Volumetric 

Method of Moments 

Caspar Coco Matrin

Thesis Topic: Wideband 

Flat Lenses Based on 

Artificial Dielectric Layers

Now: PhD at TS group, TU Delft

Louis Marting

Thesis Topic: Enhanced 

Filterbanks for THz On-

Chip Spectrometers

Now: PhD at TS group, TU Delft

Dunja Lončarević

Thesis Topic: Spectral 

Analysis of Slot Leaky 

Wave Antennas

Now: PhD at TS group, TU Delft

Sietse de Boer

Now: PhD at TS Group, TU Delft

Thesis Topic: Compact 

Microwave Kinetic 

Inductance Detectors 

Rik Bokhorst

Now: Electric Engineer at Global Factories

Thesis topic: MMIC 

packaging using Flip-Chip 

technology at G band
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