
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

IEEE Catalog Number: 
ISBN: 

CFP22Z57-POD 
978-1-6654-8000-0 

2022 IEEE Design Methodologies 
Conference (DMC 2022) 

Bath, United Kingdom 
1-2 September 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:   CFP22Z57-POD 
ISBN (Print-On-Demand):  978-1-6654-8000-0 
ISBN (Online):   978-1-6654-7999-8 
 
 
           
 
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 
 
Genetic Algorithm-Based Optimized Modulation for Dual Active Bridge PFC Circuit for Electric 
Vehicle Application .............................................................................................................................................. 1 

Itziar Alzuguren, Asier Garcia-Bediaga, Ander Avila, Alejandro Rujas, Miroslav Vasic 

Simulating the Conducted EM Emissions of a Synchronous Buck Converter using an 80V GaN 
Half Bridge Power Stage ...................................................................................................................................... 6 

Simon Muff, Ludwig Eichinger, Heidi Barnes 

Computer-Aided Thermal Analysis of an Electric-Vehicle Universal Battery Supercharger ............................ 12 
Anik Niraj Desai, Sudip K. Mazumder, Nikhil Kumar 

Thermal Runaway Mitigation Through Electrothermal Constraints Mapping for MCPM Layout 
Optimization ....................................................................................................................................................... 17 

Quang Le, Md Maksudul Hossain, Tristan Evans, Yarui Peng, H. Alan Mantooth 

Implementation of Multi-Expansion Point Model Order Reduction for Coupled PEEC-
Semiconductor Simulations ................................................................................................................................ 23 

Valon Blakaj, Bawar Jalal, Paul L. Evans 

Magnetic Material Modelling using the PEEC Method and Linear Basis Functions ......................................... 29 
Valon Blakaj, Bawar Jalal, Paul Evans 

Optimization Tool for the Characterization of Electric Vehicle Battery Packs .................................................. 35 
Peter Wilson, Chris Vagg 

Machine Learning-Based Component Figures of Merit and Models for DC-DC Converter Design ................. 40 
Skye Reese, Thomas Byrd, John Haddon, Dragan Maksimovic 

A Preliminary Investigation into Approximating Power Transistor Switching Behavior using a 
Multilayer Perceptron ......................................................................................................................................... 46 

Jacob Reynvaan, Monika Stipsitz, Philipp Skoff, Thomas Langbauer, Alexander Connaughton 

Methodology for Designing Embedded Real-Time Electrothermal Models in PYNQ Z1 System on 
Chip .................................................................................................................................................................... 51 

José M. Barón, Alejandro Garcia, Fermín Vergara, Pedro J. Arnaiz, Miroslav Vasic 

Virtual PCB Layout Prototyping: Importance of Modeling Gate Driver and Parasitic Capacitances ................ 57 
Michel Nagel, Salvatore Race, Ivana Kovacevic-Badstuebner, Thomas Ziemann, Ulrike 
Grossner 

Towards Real Time Thermal Simulations for Design Optimization using Graph Neural Networks ................. 62 
Hèlios Sanchis-Alepuz, Monika Stipsitz 

Antithetical Design Methodologies of Position-Free Transmitter Coils in Wireless Power Transfer ................ 68 
Chang Wang, Yi Dou, Gabriel Zsurzsan, Ziwei Ouyang, Zhe Zhang, Michael A. E. Andersen 

Device-Centric Firmware Malware Detection for Smart Inverters using Deep Transfer Learning .................... 74 
Syed Raqueed Bin Alvee, Bohyun Ahn, Seerin Ahmad, Kyoung-Tak Kim, Taesic Kim, Jianwu 
Zeng 

Digital Twin of an ANPC Inverter with Integrated Design-For-Trust ............................................................... 79 
Paulo Custodio, Brady McBride, Thao Le, Justin Jackson, Kelby Haulmark, Jia Di, Chris 
Farnell, H. Alan Mantooth 



Broad-Scale Converter Optimization Utilizing Discrete Time State-Space Modeling ....................................... 85 
Jared A. Baxter, Daniel J. Costinett 

ML Self-Sufficient Sustainable Energy Resiliency Management System: Outage Forecasting, 
Classification and Restoration with Maintenance Indicators for All Types of Power Outages .......................... 91 

Susan Oluropo Adedokun, Zhenhua Luo, Patrick Luk, Nazmiye Balta-Ozkan, Mohammad 
Farhan Khan, Xin Zhang 

Simplified Gain and Phase Margin PI Tuning Method for SPMSM Control ..................................................... 97 
Han Wang, Xianwu Zeng, Xiaoze Pei, Richard Burke 

Author Index 
 




