2024 25th International

Microwave and Radar Conference
(MIKON 2024)

Wroclaw, Poland
1-4 July 2024

‘O I E E E IEEE Catalog Number: CFP24784-POD
° ISBN: 979-8-3503-7161-1



Copyright © 2024, Warsaw University of Technology
All Rights Reserved

**% This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP24784-POD
ISBN (Print-On-Demand): 979-8-3503-7161-1
ISBN (Online): 978-83-969726-1-3
ISSN: 2770-3045

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings



TABLE OF CONTENTS

Ka-Band GaN Power Amplifier with Integrated DC Supply Switch and RF Switch.........coccoeiieiniiinnnn. 1
Sanaul Haque, Petros Beleniotis, Hossein Yazdani, Matthias Rudolph

Development of a 10-W-Class Microwave Power Source Based on a Dielectric Resonator
Oscillator and Class-F Power Amplifier for a Microwave-Discharge lon Thruster on LEO-Satellites................ 6
Kohei Fujiwara, Takashi Kondo, Kazuya Yaginuma, Sei Mizojiri, Shinji Hara, Noriyuki Tanba

Nonlinear Power Splitter: Phase Response and Its Potentials to Solve the Problems for
RE/Microwave AMPITICATION.........cecoviiiiieiiiieiieceeie ettt ettt et e eve et e e taesteesteesseesseesseessesssesseesseesseessesssesseens 12
Kamran Davoodi, Rocco Giofre, Paolo Colantonio

Super-Low Power X Band, Voltage Controlled Oscillator Designed in 22 nm FDSOL...........cccccoevvevvenieennnnen. 17
Piyush Kumar, Enno Boehme, Linus Maurer

A Highly Linear Single-Balanced Resistive X-Band MMIC Mixer in GaN HEMT Technology ............c......... 22
Tom K. Johansen, Frank Schnieder, Bernd Janke, Olof Bengtsson, Andreas Wentzel, Wolfgang
Heinrich

3D Printing of Interdigitated Finger Capacitors Using Ultra-Precise Deposition Technology..........cccccocevuenee. 26

Luca Valenziano, Georg Gramlich, Alexander Quint, Thomas Zwick, Akanksha Bhutani

CMOS-Integrated Near-Field Sensor for Terahertz Dielectric SpectroSCOPY .......vevereeruereriererieieieiesee e 31
Alexander V Chernyadiev, Dmytro B But, Cezary Kolacinski, Keestutis lkamas, Wojciech
Knap, Alvydas Lisauskas

A 25.5-34.5 GHz Broadband Compact Amplifier in 28 nm CMOS Technology .........cccceeeevievienienieieeieeeens 34
Yaxin Zhang, Xingcun Li, Xiaoning Zhang, Zhilin Chen, Min Lu, Jie Hu

A Linearity-Enhanced mm-Wave GaN MMIC Power Amplifier with Inter-Stage AM/AM
Compensation and AM/PM Cancellation ...........cccvecuieciieieiiienienierie e eeesee et ereessesesesseesseesseessesssesssesseesseenns 37
Ruijia Liu, Soroush Veisee, Haoyang Jia, Anding Zhu

Sub-Terahertz Emitters in BICMOS Technology with Fundamental Frequencies 250 GHz.............ccccoceeneenee. 42
Dmytro B. But, Alexander V Chernyadiev, Adam Kowalczyk, Cezary Kolacinski, Kestutis
Tkamas, Wojciech Knap, Alvydas Lisauskas

Evaluation of the Actual EMF Exposure from Extreme Massive MIMO Base Stations Around 10
GHz Using Channel MOAEIING ..........cccieiiiiiieieiieiteie ettt e st st e st et esteenteesaessaesseenseensesnsesnnesnnenns 47
Marcin Rybakowski, Kamil Bechta, Christophe Grangeat, Pawel Kabacik

Broadband Six-Port Reflectometer Insensitive to Impedance Mismatch of Power Detectors..............ccveevvennene 53
Kamil Staszek
Miniaturized S-Band Diplexers for Space Applications with High Far Out-Of-Band Rejection ...........c..c........ 57

Robert Stefanski, Andrzej Osiecki, Jaroslaw Stepien

Design of Hybrid AWLR-Based Filters Using Classical Cascade Synthesis Approach ............cccceceeceerienencnene 63
Yagmur Karahan, Nevzat Yildirim

Introduction of a Transmission Zero in Directional Filters by Using Unequal Length Coupled
Sections for Inter-Resonator COUPLINEZ ......ccueeriieriierieiieeieriee et ete ettt teeae e seee e e seenteesseessesseesseeseensennnes 68
llona Piekarz, Jakub Sorocki



Measurements of Material Loss and Floor Penetration for 18—30 GHz..........ccccceevieiiiiiiiireieeeeeeee 70
Maciej Niedzwiecki, Mateusz Zawadzki, Krzysztof Cichon

A Reliable Attenuation Characterization of EMI Absorber Material at V-Band Frequencies..............cceevennn. 75
Andreas E. Olk, Palak Dave, Andreas R. Diewald

Impact of Rain Attenuation on Short-Range Frequency Operations in 5G Networks.........ccccovvevercieicieneennnnnn, 80
Sandra Bazebo Matondo, Pius Adewale Owolawi

Portable Ground Station for Tracking of Spaceborne W-Band Signals...........ccccoeeeiieiiinininiiiiiieeieeee 86
Hugo Debergé, Marek Peca, Vaclav Valenta

Transformation of Polarization of Terahertz Pulses Under Modulation Instability in Paraelectrics................... 90
V. Grimalsky, J. Escobedo-Alatorre, Yu. Rapoport, A. Kotsarenko

Frequency-Domain Backscatter Communication and Its Millimeter-Wave Implementation............cccccccevueuee. 94
Yishan Wang, Kai Xu, Jayakrishnan M. Purushothama, Wei Gong, Lei Wang, Yuan Ding

MIMO Systems for 6G THz Data Transmission LinKs ...........ccoeceeiiiiiiiiiiiiiee et 100
Mateusz Kaluza, Pawel Komorowski, Adrianna Nieradka, Mateusz Surma, Przemyslaw
Zagrajek, Agnieszka Siemion

Vital Sign Monitoring in Cluttered Environments: Leveraging FMCW Radar and PCA Analysis................... 103
Keivan Alirezazad, Jonas Schmitt, Linus Maurer

On Pollinator Monitoring Using mmWave micro-Doppler Radar............occoooiriiiiiiiiiiieeeeeee, 109
Maryam Norouzi, Pieter Barnard, lan Donohue, Adam Narbudowicz

Automated Crosstalk Reduction System for Multichannel RF Devices........ccccooveeiiieiiiiinienieieeiieeeeieeeeeen 114
Maciej Grzegrz olka, Bartlomiej Kola, Krzysztof Czuba

Autonomous Robot for Efficient Indoor RF MeEaSuremeEnts...........cooevuuviiiiiiiiiiieiiieeeeeeeeeeeeeeeeeeeeeeeveeeeeeseesnnnees 116
Aleksander Krupa, Bartosz Multan, Mateusz Groth, Krzysztof Nyka, Lukasz Kulas

Optimization Methodology of 112-Gbaud Photoreceivers for Tb / S-Class Optical Communications............ 122
A. Chauvet, R. Hersent, F. Blache, A. Konczykowska, B. Ardouin, A.-E. Kasbari, A. Ouslimani

Scattering Invariant Mode Wave Propagation Using Antenna ArTays........cocceereereererrieeieesieneeenieeeeeeeeeeseeens 127
Olivéer Csernyava, Tamas Peto, Jozsef Pavo, Zsolt Badics

A New Gap-Based Approach for Analysing All-Optical Random Bit Sequences..........ccocoovererienieiencnennnn 131
Andreas Ahrens, Christoph Lange, Jasmeet Singh, Olaf Grote

Testing Stability of FDTD in Media Described by Time-Fractional Constitutive Relations...........c.ccccceeueeeee. 137
Damian Trofimowicz, Tomasz P. Stefanski, Piotr Pietruszka, Jacek Gulgowski

Performance Comparison of Automatically Generated Topologically Agnostic Patch Antennas..................... 143
Adrian Bekasiewicz, Khadijeh Askaripour

On the Design of Selected Microwave Circuits with Non-Uniform Transmission Lines...........ccccceevereenennee. 147
Marcin Wisniewski, Wojciech Wojtasiak

Design of a Cellular Dual-Band Sticker Antenna for Thickness-Independent 3D-Printed Substrates ............. 153
Adrian Bekasiewicz, Khadijeh Askaripour, Marek Wojcikowski, Tuan-Vu Cao

Determining the EM Susceptibility Pattern of a Shielded Object Using the SIE-MoM-DD Method .............. 157
Anna Grytsko, Piotr Slobodzian



Low Frequency Edge-Slot Vivaldi Antenna for Ground Penetrating Radar Applications.........c..ccccccvevenenene 160
Philip Arthur, Mathias Kromer, Marlene Harter

Miniaturized Horn Antenna for Use in Interferometric Radar Based Measurement System.............cccccceueunee. 163
Wojciech Bernas, Krzysztof Wincza

Connectivity Improvement in Wireless Sensor Networks Using ESPAR Antennas with Dielectric
OVETLAYS ..ttt ettt ettt ettt ettt et et e e e e st e eh e e bt e beembeeaeeeaeeeseen st emteemeeeneeas e e beenseenseeneeeneeeae e neenteenneas 168
Luiza Leszkowska, Mateusz Rzymowski, Marcin Madziag, Krzysztof Nyka, Lukasz Kulas

Influence of 3D Printed Overlay Infill Patterns on Miniaturized ESPAR Antenna Performance..................... 173
Luiza Leszkowska, Mateusz Rzymowski, Krzysztof Nyka, Lukasz Kulas

An Investigation of InP DHBT Doherty Amplifier for Enhanced Efficiency in D-Band...........ccccceeeniennnee. 177
Pawel Drazkowski, Tom K. Johansen

Influence of the Soldering Process Quality on Thermal Resistance of RF Transistors ...........ccccceevevvenveennennen. 181
Krzysztof Gorecki, Wojciech Kowalke, Przemyslaw Ptak

Broadband Multiport Amplifier Consisting of 4 X 4 Butler Matrices Designed in Microstrip
LT 110 (o 11T 185
Mateusz Tutaj, Krzysztof Wincza, Robert Smolarz

3-Way Equal Filtering Power Divider Using Compact Folded-Arms Square open-Loop Resonator............... 189
Augustine O. Nwajana, Rose Paul

Miniaturized UWB Microstrip Bandpass Filter with Notched Band.............cccoooiiiiiiiiiiiiieeee, 194
Geamel H. Alyami, Faris H. Almansour, Marji A. Alshammari, Hussein N. Shaman

Dual-Band Bandpass Filter Derived from the Transformation of a Single-Band Bandpass Filter................... 198
Chandramouli H. Mahadevaswamy, Anup Raju Vasistha, Augustine O. Nwajana

Application of Broadband Branch-Line Coupler Consisting of Impedance Transformers in 4 X 4
Butler Matrices Designed in PCB and MMIC TechnolOgIes.........cc.coiririeienieieriesiesie e 202
Robert Smolarz

A Tunable Wire Loop Inductor Based on Bistable Compliant Mechanism............cccccevenenereneeneenienenennenn 207
Norbert Seliger

Active Phase Drift Compensation in Master Oscillator to Phase Reference Line Connection for the

European SPallation SOUICE ........cceevuiiiiiiiiieitieteeteeeestee st esteeteete et e steebeesbeessesssesssesseesseesseassesssesseeseesesssens 213
Dominik Sikora, Krzysztof Czuba, Pawel Jatczak, Morten Rostrup Forup Jensen, Luciano
Carneiro Guedes

Miniaturized Coaxial Coupling Enhances the Millimeter-Wave Q-Factor of Fabry-Perot Open
Resonator for Dielectric Material CharacCteriZatiON ...........ooeeueveeiieiieeiiiiieeeeeeeeieteeeeeeeeeeeirieeeeeeeeesenaeeeeeeeesannnes 215
Adam Pacewicz, Bartlomiej Salski, Mateusz Krysicki

An Open Platform Tool for 2D Multipactor Simulations in Metallic Microwave Components....................... 218
Tomasz Nalecz, Lukasz Nowicki, Malgorzata Celuch, Michal Baranowski, Adam Lamecki,
Michal Mrozowski

Investigation of the Electromagnetic Properties of Silicon Carbide in the mmWave Frequency
Range Using Density Functional TREOTY.........c.ooiiiiiiiiieeee e 222
Lukasz Nowicki, Malgorzata Celuch, Wojciech Wojtasiak



Microwave Characterization of 3D Printed Layers with a Fabry-Perot Open Resonator.............ccocvevveennenee. 224
Bartlomiej Salski, Marzena Olszewska-Placha, Henrik Ramberg

Evaluation of Image Restoration Techniques for Dielectric Resonator Mapping of Materials ........................ 228
Justyna Koper, Malgorzata Celuch, Marzena Olszewska-Placha, Przemyslaw Korpas

Comparison of Artificial Intelligence Methods in Extracting the Permittivity of Materials with
Fabry-Perot Open RESONATOT ........cc.iiiiiieiieitieite ettt ettt ettt et et st s et ettt e e e eneeeseesneenseenneeneas 232
Dawid K. Rucinski, Mateusz Krysicki, Bartlomiej Salski

3D Printed Polarisers for THz Spectral RANGE ...........coveviieiieiiiieiiesieeeees ettt 238
Adrianna Nieradka, Mateusz Kaluza, Hubert Rudyk, Pawel Komorowski, Agnieszka Siemion

Antenna System for Passive Radar Operating in DVB-T Band ...........coccoiiiiiiiiiiieeeeeeeeee, 241
Krzysztof Kulpa, Lukasz Januszkiewicz, Karol Kropidlowski

Determination of the ppm-Level Moisture Content in Dielectric Materials Using Higher-Order
Modes of a Dielectric Disk RESONALOT.........c..eiuiiiiiiiiieiiceeeee et 244
Valeri Mikhnev, Grzegorz Cywinski, Sergey Rumyantsev, Kamil Stelmaszczyk, Wojciech Knap

Methods of Measuring Permittivity and Permeability of 3D-Printed Samples in a Rectangular
WAVEEUIAR ...ttt et b et et e et e b e sb e e b e e bt et e e et e saeeebeenb e e bt emteenaeeseenbeenbeenees 249
Jie Zou, Simon Miiller, Volker Liicken, Andreas R. Diewald

Impact of 3D Model Simplifications on the Determination of Numerical Accuracy of the Radar
CrOSS-SECHION VALUES .....ceiiiiiiiiieieiescee ettt st sttt 254
Marta Walenczykowska, Witold Buzantowicz, Adam Kawalec

Practical Implementation of Overlapped Beamformer in C-Band 1D AESA........cccoooveeviiviieiieiiceeceeieeee, 260
Mateusz Burtowy, Pawel Ostaszewski, Mariusz Nojman

Microwave 16-QAM Modulator and Demodulator for 2.4 GHz Band Utilizing 4x4 Butler Matrices............. 264
Piotr Wilkon, Kamil Staszek

Phase Reference Line for the European Spallation SOUICE .........c..ccvevieiieriieniieiicie ettt ere e 269
Krzysztof Czuba, Dominik Sikora, Radoslaw Papis, Morten Rostrup Forup Jensen, Rihua
Zeng

Study on Low Resistance Permanent Joints for Assembly of PCB-Integrated Additively Fabricated
ATL-FIlled WaVEZUIAE ......coouiiiieieeieeee ettt ettt et et b et e et et e saeesse e st e et enteenteeseesseenseenneeneas 271
Jakub Sorvocki, Krzysztof Wincza, Slawomir Gruszczynski, llona Piekarz

High Performance Gigabit/s Electronic Circuits Enabling Terabit/s Optical Communication

SYStEMS INVILEA PAPET ....cvviviiciieciieiieiecte ettt ettt ettt ettt e et e esbeesbeesaesse e beesseessesssesseesseesseenseensenssens 275
Agnieszka Konczykowska, Romain Hersent, Muriel Riet, Virginie Nodjiadjim, Colin Mismer,
Filipe Jorge, Fabrice Blache, Haik Mardoyan, Bertrand Ardouin

Remote-Based Cardiovascular Monitoring Using Self-Injection Locked Radar — a Position to Study............ 281
Rifa Atul Izza Asyari, Kuan-Yuan Lee, Tzyy-Sheng Jason Horng, Daniel Teichmann

A Six-Port-Based Tracking System for Automated Landing of Fixed-Wing UAVs........cccocereriiiiicncncnenn 286
Kai C. Huebner, Bartosz Tegowski, Alexander Koelpin

Nonlinear Distortion Effects of Vibration-Sensing Interferometric Radar Systems Due to Self-RCS............. 291
Bartosz Tegowski, Alexander Koelpin



Optimizing OAM Beam’s Divergence Angle in RF with Hemi-Spherical Dielectric Lenses .........c.ccccceenen.e. 296
Deepak Yadav, Jyothishree Pillai, Madhur Deo Upadhayay, Jitendra Prajapati, Naveen Babu

Dual Band Cavity-Backed Filtering Antenna with Modified Coupling Slot Structure...........cccocoeeeveienenenene 301
Yavuz Asci, Mustafa Secmen

Recovery of Ideal DFT Beams in Antenna Arrays Using Mutual Coupling Compensation..............ccceenene.. 307
Mariusz Zamlynski, Piotr Slobodzian

Dual-Polarized Antenna Based on Characteristic Modes of Conductive Plate...........ccooovvvivvieeiiiieeeieeee e, 309
Adam Jezak, Adam Narbudowicz, Robert Borowiec

A Systematic Study of Correlation Between Surface Roughness and Microwave Effective
Conductivity of Copper Foils for Ultra-Low-Loss APpliCatioNS ........c.eeruereerierierieniieieeieeie e 314
Malgorzata Celuch, Thomas Devahif, Tomasz Nalecz, Janusz Rudnicki

Resonant Microwave Measurement of the Electric Conductivity of Wires..........ccccoevveviievviecienienieneenieeeeennn. 316
Bartlomiej Salski, Piotr Czekala, Pawel Kopyt

GrInShield for Graphene-Based Composites in Electromagnetic Interference Shielding............cccccceeveennnee. 318
Jovana Prekodravac, Miroslav Huskic, Kamel Haddadi, Muhammad Yasir, Dejan Kepic,
Svetlana Jovanovic

Impact of Substrate Parameters on Sheet Resistance Measurements Using iSiPDR at 10 GHz ..................... 321
Lukasz Nowicki, Malgorzata Celuch, Marzena Olszewska-Placha

Nanorobotic Integration with Millimeter-Waves: Advancing Precise Free-Space Sensing............cccccceveennene. 324
Nawal Alsaleh, Denis Pomorski, Mohamed Sebbache, Clément Lenoir, Kamel Haddadi

Microwave and THz Characterization of Dielectric Properties of Bulk Glass-Ceramic Composites
ANA ULTCC SUDSIIALES ..ottt sttt ettt sttt ettt et ettt b e ea e eb et et et sa e e bt sbeebt et et entestesbesueenee 327
Marzena Olszewska-Placha, Jobin Varghese, Beata Synkiewicz-Musialska

Thermal Characterization of a Fabry-Perot Open Resonator ............ccoeieiiiiiirieiienenere e 330
Bartlomiej Salski, Piotr Baprawski, Mateusz Krysicki, Piotr Czekala, Pawel Kopyt

Towards a Robust BCDR Design for Out-Of-Plane Permittivity Measurements............c.ccoceeereeeenienencnene. 334
Malgorzata Celuch, Lukasz Nowicki, Marzena Olszewska-Placha, Wojciech Gwarek

Microwave Measurements of High-Loss Liquids with Transmission Line and Resonant Methods................. 337
Michal Kalisiak, Marzena Olszewska-Placha, Wojciech Wiatr, Piotr Czekala, Arkadiusz
Lewandowski, Bartlomiej Salski, Lukasz Usydus

On Biconvex Lens, Its Scanning Properties and Application in Multibeam Antenna Arrays..........c.ccccceuenenne. 340
Andrzej Dudek, Slawomir Gruszczynski, Krzysztof Wincza

Resonant Linear and Nonlinear Properties of Graphene and Silicene in Terahertz Range...........c.cccccoveenene. 345
V. Grimalsky, J. Escobedo-Alatorre, Yu. Rapoport, A. Kotsarenko

Near-Shore Sea-Wave Monitoring Using FMCW Radar...........ccocvveiviiiiiinieieieeeeceee e 349
Assil Chawraba, Andrea Randazzo, Hussein Chebli, Daniele D. Cavigila

Analysis of Drone Signals Based on Change Point Detection AIZOrithm ...........cccoooiiieiiiiinininieeeee 353
Grzegorz Fotyga, Bartosz Bossy, Pawel Zukowski, Aleksander Nowak

Preliminary Tests of RF LW Polish Digital Time Signal Reception in Lithuania .........c.ccocceceveriiniiicncncnnnn 356
Tomasz A. Mis, Maciej Gruszczynski, Albin Czubla, Jozef Modelski



Linear Array of Microstrip Antennas with Sector Radiation Pattern Operating in the X-Band ...........

Hubert Hanusiak, Rafal Lech

The Influence of Heating Object on Slotted Waveguide Radiation in Near-Field Microwave

HEALINE ...ttt ettt ettt e st e e st e e saeesae st e e b e esbeenseesbeeseenseenseenseenseenbeesaensaereenrs

Chien-Lun Hung, Zheng-Xin Wu, Hong-Hua Shen

Microstrip Planar Antenna for 5G 26 GHZz Band .............ccoooiiiiiiiiiiiieeeeeee e

Adam Slowik, Krzysztof Nowak, Miroslaw Czyzewski

Switched Beam System with a 4x4 Butler Matrix in Metamaterial Technology for K-Band

APPIICALIONS. ...ttt h et ettt b e bbbt ea et bbbt bbbt et ettt beeaeenes

Adam Rutkowski, Miroslaw Czyzewski, Patrycja Pomaranska, Adam Slowik, Waldemar Susek

Permittivity Extraction of Anisotropic Media Using TE and TM Modes in Rectangular Waveguides
Andrzej Dukata, Waldemar Susek, Miroslaw Czyzewski, Patrycja Pomaranska

Improvement of a Low-Cost Coaxial-Waveguide-Transition Through Coating with Aluminum ........

Marius Falk, Volker Liicken, Andreas R. Diewald

Comparative Analysis of RSSI Interpolation Accuracy: Kriging Vs. Linear Methods for Indoor

| I oYoT:1 112 15 (o ) o WSSOSO

Robert Kawecki, Piotr Korbel, Slawomir Hausman

Author Index





