
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

IEEE Catalog Number: 
ISBN: 

CFP22NEN-POD 
978-1-6654-8634-7 

2022 IEEE MTT-S International 
Conference on Numerical 
Electromagnetic and Multiphysics 
Modeling and Optimization 
(NEMO 2022) 

Limoges, France 
6-8 July 2022 



 
 
 
 
 
 
 
Copyright © 2022 by the Institute of Electrical and Electronics Engineers, Inc. 
All Rights Reserved 
 
Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 
use of patrons those articles in this volume that carry a code at the bottom of the first 
page, provided the per-copy fee indicated in the code is paid through Copyright 
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   
 
For other copying, reprint or republication permission, write to IEEE Copyrights 
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  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:   CFP22NEN-POD 
ISBN (Print-On-Demand):  978-1-6654-8634-7 
ISBN (Online):   978-1-6654-8633-0 
 
 
           
 
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 
 

 
 



TABLE OF CONTENTS 
 
A First-Principle Assessment at Atomistic Scale of Interface Phenomena in Down-Scaling 
Hafnium-Based Metal-Insulator-Metal Diodes .................................................................................................... 1 

Emiliano Laudadio, Martino Aldrigo, Pierluigi Stipa, Luca Pierantoni, Davide Mencarelli, 
Mircea Dragoman, Mircea Modreanu 

Reflectarray Antenna Direct Optimization Using Surrogate Models with Several Geometrical 
Degrees of Freedom Per Polarization ................................................................................................................... 4 

Daniel R. Prado, Jesús A. López-Fernández, Manuel Arrebola 

New Numerical Method for Eigenmodes Computation in Ferrite Stripline Cavities with Complex 
Central Conductor Shape ...................................................................................................................................... 8 

V. Olivier, T. Monediere, B. Lenoir, H. Turki, L. Huitema 

A New Physics-Based FEM Model for 2D Material FET Design and Analysis Including the Effect 
of Defectivity ....................................................................................................................................................... 11 

Gian Marco Zampa, Davide Mencarelli, Luca Pierantoni 

Closed-Form Evaluation of Michalski-Zheng's Mixed Potential Green's Function in Unbounded 
Layered Media Using High-Order DGM-Based SDEAM .................................................................................. 15 

Xinbo Li, Ian Jeffrey, Vladimir Okhmatovski 

Optimization Analysis of a Nano-Dot Photoconductive Antenna ...................................................................... 18 
Jyothishree Pillai, Deepak Yadav, Jitendra Prajapati, Madhur Deo Upadhayay, Naveen Babu 

Comparative Study Between Different Frequency Strategies for Relative Dielectric Permittivity 
and Electrical Conductivity Reconstruction. Application to Near Subsurface Imaging ..................................... 22 

Quentin Didier, Slimane Arhab, Gaëlle Lefeuve-Mesgouez 

Recent Advances in ANN-Based Methods for Yield-Driven Design of EM Structures ..................................... 26 
Jianan Zhang, Q. J. Zhang 

Quasi-Elliptic-Type Inline Waveguide Filters with Mutually-Coupled Rotated-Dual-Post 
Frequency-Variant Coupling Inverters ............................................................................................................... 29 

Muhammad Y. Sandhu, Adam Lamecki, Roberto Gómez-García, Michal Mrozowski 

Self-Matching Self-Compensating Air-Filled Substrate Integrated Waveguide (AFSIW) Phase 
Shifter ................................................................................................................................................................. 32 

Nhu-Huan Nguyen, Anthony Ghiotto, Anne Vilcot, Ke Wu, Tan Phu Vuong 

Ridge-Waveguide Stub Filters for Earth Observation Dual-Band Antenna-Feed Systems ................................ 36 
Oscar A. Peverini, Giuseppe Addamo, Giuseppe Virone, Mauro Lumia, Marco Grilli, 
Benedetta Fiorelli 

Advanced Optimization of an Isoflux Reflectarray ............................................................................................ 39 
Andrea Guarriello, Renaud Loison, Daniele Bresciani, Hervé Legay, George Goussetis 

Efficient Estimation of Multibeam Coverage from an Array Fed Reflector ....................................................... 43 
Alejandro Baldominos, George Goussetis, Alberto Mengali, Nelson J. G. Fonseca 

EM and Thermo-Mechanical Analysis and Design of a Compact-RFQ ............................................................. 47 
J. Portilla, J. Feuchtwanger, I. Arredondo, E. Asua, V. Etxebarria, N. Vallis, R. Enparantza, I. 
Ariz, I. Muñoz, U. Etxebeste, I. Hernández 



RF Filter Design Using Deep Learning and Artificial Intelligence .................................................................... 50 
Mouatez Bellah Karabaghli, Kamel Frigui, Mouhamadou Moctar, Stéphane Bila, Dominique 
Baillargeat 

HTRB Stress Effects on 0.15 µm AlGaN/GaN HEMT Performance ................................................................. 53 
P. Vigneshwara Raja, Jean-Christophe Nallatamby, Mohamed Bouslama, Jean Claude 
Jacquet, Raphael Sommet, Christophe Chang, Benoit Lambert 

An Artificial Neural Network Surrogate Model for Repeater Optimization in the Presence of 
Parametric Uncertainty for Hybrid Copper-Graphene Interconnect Networks .................................................. 57 

Adeeba Sharif, Sunil Pathania, Suyash Kushwaha, Sourajeet Roy, Rohit Sharma, Brajesh 
Kumar Kaushik 

Uncertainty Quantification with Invertible Neural Networks for Signal Integrity Applications ........................ 61 
Osama Waqar Bhatti, Oluwaseyi Akinwande, Madhavan Swaminathan 

1.5 D Transmission Line Matrix Model to Account for Skin Effects and Impedance Mismatches in 
Transmission Lines ............................................................................................................................................. 65 

A. Ragusa, H. Sasse, A. Duffy 

Validation of the Junction Wire Network Model Implemented in the Cylindrical TLM Method ....................... 69 
T. Dimitrijevic, A. Atanaskovic, C. Smartt, J. Jokovic, N. Doncov 

Reconfigurable Microwave Components Implemented Using Field Programmable Microwave 
Substrate ............................................................................................................................................................. 73 

Aarefa Saifee, Christophe Durousseau, Aurelien Perigaud, Nicolas Delhote, Fahad Farooqui, 
Ying Wang, Langis Roy 

Continuously Reconfigurable Groove Gap Component Made: From Waveguide to Tunable Filters................. 77 
M. A. Belaidi, O. Tantot, N. Delhote, A. Perigaud, S. Verdeyme, D. Pacaud 

Transmission Zeros in Rectangular Waveguide Filters: A Novel Approach for Generating the 
Source-To-Load Coupling .................................................................................................................................. 81 

Abdul Rehman, Cristiano Tomassoni 

Evaluation of the Systematic Error for Scanning Microwave Microscopy Following an In-Situ 
Broadband Calibration Procedure ...................................................................................................................... 84 

Matthieu Gaudet, James Mead, Olaf C. Haenssler, Sergej Fatikow 

Broadband Reflecting Luneburg Lens Beam-Former at Ka-Band ..................................................................... 87 
C. Bilitos, X. Morvan, E. Martini, R. Sauleau, S. Maci, D. González-Ovejero 

Coupling Between Feeders of a Multibeam Metasurface Antenna ..................................................................... 91 
J. Cavillot, M. Bodehou, C. Craeye 

Thermal Simulation and Characterization of GaN HEMT Using Gate Resistance Thermometry and 
Thermoreflectance Imaging ................................................................................................................................ 94 

K. Karrame, A. Jakani, N. L. A. Kakou, C. Chang, M. Colas, J. C. Nallatamby, R. Sommet 

Variability-Aware MMIC Design Through Multiphysics Modelling ................................................................. 98 
S. Donati Guerrieri, C. Ramella, E. Catoggio, F. Bonani 

Near-Field Model for the Computation of Coverage Generated by an IRS: Formulation and 
Validation ......................................................................................................................................................... 102 

Álvaro F. Vaquero, Daniel Martinez-De-Rioja, Eduardo Martinez-De-Rioja, Manuel Arrebola, 
José A. Encinar, Marcos R. Pino 



A Thin-Film Resistor Model for Millimeter-Wave Wilkinson Power Divider ................................................. 106 
Walid Zahra, Abdelkader Zerfaine, Ahmed Moulay, Tarek Djerafi 

A Statistical FDFD Simulator for the Generation of Labeled Training Data Sets in the Context of 
Humanitarian Demining Using GPR ................................................................................................................. 110 

Jonas Schorlemer, Jochen Jebramcik, Christoph Baer, Ilona Rolfes, Christian Schulz 

Broadband Transition from Microstrip to Slab Air-Filled Substrate Integrated Waveguide 
(SAFSIW) .......................................................................................................................................................... 113 

Nhu-Huan Nguyen, Anthony Ghiotto, Anne Vilcot, Ke Wu, Tan Phu Vuong 

Generalized TLM Block Meshing Scheme Based on N-Port Network Representation .................................... 116 
A. Ijjeh, M. Cueille, J-L. Dubard, M. M. Ney 

Investigation of Conformal Mappings for the Approximation of Faber Polynomial Based 
Propagators ....................................................................................................................................................... 120 

Wladimir Plotnikov, Bernd L. Inci, Dirk Schulz 

Local Propagators Utilizing Faber Polynomial Based Expansions .................................................................. 123 
Wladimir Plotnikov, Tobias Murawski, Dirk Schulz 

Vector-Valued Kernel Ridge Regression for the Modeling of High-Speed Links ............................................ 126 
Nastaran Soleimani, Riccardo Trinchero, Flavio Canavero 

A Subcell FDTD Scheme Implementation for Thin Slot Modeling ................................................................. 130 
Cabello N. Miguel Ruiz, Antonio J. Martín Valverde, Borja Plaza Gallardo, Malte Frövel, 
David Poyatos Martinez, Amelia Rubio Bretones, Salvador Gonzalez García 

Time Reversal for Reverberation Chamber Performance Evaluation ............................................................... 134 
E. Colella, L. Bastianelli, V. Mariani Primiani, F. Moglie 

An Analysis of the Stability of a General-Purpose 3D Subgridding Method ................................................... 137 
Antonio J. Martín Valverde, Ruiz Cabello N. Miguel, Amelia Rubio Bretones, Salvador 
Gonzalez García 

Overview of Partially Air-Filled Substrate Integrated Waveguide Components .............................................. 140 
Nicolò Delmonte, Lorenzo Silvestri, Anthony Ghiotto, Luca Perregrini, Maurizio Bozzi 

Author Index 
 




