
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

IEEE Catalog Number: 
ISBN: 

CFP22469-POD 
978-1-6654-6980-7 

2022 14th International 
Conference on Advanced 
Semiconductor Devices and 
Microsystems (ASDAM 2022) 

Smolenice, Slovakia 
23-26 October 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:   CFP22469-POD 
ISBN (Print-On-Demand):  978-1-6654-6980-7 
ISBN (Online):   978-1-6654-6979-1 
ISSN:                            2475-2916 
  
          
 
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 
 

 
 



CONTENTS 

Organizers iii

International Programme Committee iv

Foreword v

Plenary lecture 

The Research Fab Microelectronics Germany (FMD): strengthening micro- and 
nanoelectronics on a European scale 

1

O. Pyper, S. Guttowski

Invited Talk 1

The structure of optimized ohmic contacts for optimized InAlGaN/GaN HEMTs 5
M. P. Chauvat, M. Morales, F. Medjdoub, P. Gamarra, S. Delage, P. Ruterana

Characterization of devices I.

Study of the defect distribution in power SiC-MOSFET before and after applied 
electrical stress 

7

L. Stuchlikova, M. Matus, D. Cincurak, J. Marek, P. Benko, A. Chvala

Strain relaxation versus luminescence in (0001) InGaN/GaN quantum wells for 
emission beyond the green range 

N/A

M. P. Chauvat, B. Damilano, P. A. van Aken, A. Rosenauer, P. Ruterana, M. Morales

Interface states analysis of Al2O3/GaN MOS capacitors with semi-insulating C-doped 
GaN 

N/A

R. Stoklas, P. Sichman, S. Hasenohrl, D. Gregusova, M. Tapajna, B. Hudec, S. Hascik, J.
Kuzmik

Poster Session  

Influence of Annealing Temperature on Emission and Capture Processes in 
GaAsN/GaAs Heterostructures 

17

P. Benko, A. Kosa, M. Matus, W. Dawidowski, D. Radziewicz, B. Sciana, L. Stuchlikova

Incremental Capacity Analysis (ICA) Via Galvanostatic Intermittent Titration 
Technique (GITT) Data For Battery Degradation Study 

21

M. Kemeny, P. Ondrejka, M. Mikolasek

TCAD simulation of improved surge current capability of power diode module with 
copper metallization 

N/A

P. Pribytny, A. Chvala, J. Marek, D. Donoval

Simulation Study of Thermo-Mechanical Properties of Power Transistor Embedded 
in PCB 

29

A. Chvala, J. Marek, A. Satka, J. Chen



Energy Harvesting in Smart Access Systems - Review 33
V. Janicek, J. Kroutil, T. Teply

Electrical properties of Pt/TiO2/Pt and Pt/TiO2/TiN structures grown by atomic layer 
deposition using TTIP and water 

37

M. Horsky, P. Nadazdy, E. Dobrocka, D. Gregusova, A. Seifertova, J. Derer, J. Fedor, T.
Scepka, B. Hudec

Localization of the near-field enhancement by 3D ring-zone structure 41
P. Micek, P. Gaso, D. Pudis

3D optical splitters based on polymers 45
D. Pudis, T. Mizera, P. Gaso, A. Kuzma, M. Ziman, S. Serecunova, D. Seyringer, M. Goraus

Optimization of 2x2 optical switch based on MMI splitters by using waveguide tapers 49
J. Chovan, F. Uherek, M. Tomaska, S. Serecunova, D. Seyringer, H. Seyringer

Small currents measurement in organic field-controlled transistors 53
V. Rezo, M. Hanic, M. Weis

Body temperature sensor based on PEDOT:PSS 57
J. Nevrela, V. Rezo, M. Novota, A. Vardzak, M. Weis

Use of Thermally Stressed GaN Semiconductor Structures for Electricity Generation 61
M. Husak, M. Hasek, V. Janicek, J. Novak, A. Boura, J. Foit

Micro Power Supply Based on Piezoelectric Effect 65
M. Husak, A. Budkova, T. Pycha, A. Laposa, V. Povolny, V. Janicek, J. Novak, A. Boura, J.
Foit

Impact of different waveguide structures on optical properties of SiN based AWG-
spectrometers 

N/A

D. Seyringer, S. Serecunova, J. Chovan, F. Uherek

Invited Talk 2

On the Figures of Merit of reduced Graphene Oxide Transistors: what needed for 
reliable applications 

71

N. Lago

Characterization of devices II.

Electrical characterisation techniques for Li-ion battery degradation analysis and 
state of health estimation 

79

M. Mikolasek, M. Kemeny, P. Ondrejka, M. Novak

Cross-sectional SEM-EBIC analysis of semi-vertical GaN power diodes 83
J. Priesol, A. Satka, M. Borga, A. Minj, B. Bakeroot, K. Geens

Importance of Mechanical Stress Study in STI based BCD Technology 89
L. Seliga, J. Pjencak, Y. Takeda, A. Hasegawa, M. Soma

Invited Talk 3

Computer-Based Investigations on the Reliability, Robustness,  and Failure 
Mechanisms of High-Power Devices 

93

G. Wachutka

Modelling and Simulations

A coupled model of heat spreading and flow boiling in microchannels 97
R. Betsema, C. M. Rops

Electro-Thermo-Mechanical Simulation Analysis and Optimization of SiC Power 
MOSFET under UIS Test Condition 

101

A. Chvala, J. Marek, J. Kozarik, A. A. Messina, V. Vinciguerra, D. Donoval

Simulation of Thermo Mechanical Properties and Reliability of Power IGBT Module 105
F. Koval, A. Chvala



Invited Talk 4 

Ga vacancies in MOVPE prepared GaN layers N/A
A. Hospodkova, J. Cizek, F. Hajek, T. Hubacek, F. Dominec, K. Kuldova, M. O. Liedke, M.
Butterling, A. Wagner

Materials and Technologies I. 

Investigation of metal particle-free gallium telluride nanowire growth using 
conventional CVD method 

111

S. P. Saeb, M. Varga 

Structural and electrical properties of Ga2O3 transistors grown on 4H-SiC substrates 115
F. Hrubisak, K. Husekova, F. Egyenes, A. Rosova, A. Kubranska, E. Dobrocka, P. Nadazdy,
J. Keshtkar, F. Gucmann, M. Tapajna

Materials and Technologies II.

Transport properties of Si-doped β-Ga2O3 grown by liquid-injection MOCVD 119
F. Egyenes, F. Gucmann, E. Dobrocka, M. Mikolasek, K. Husekova, M. Tapajna

Electron Beam-plasma Vacuum Deposition of Very Thin Carbon Films: Photocathode 
Application 

123

J. Huran, A. V. Skrypnik, V. Dujnic, A. S. Doroshkevich, B. Zatko, M. A. Nozdrin, E.
Kovacova,  G. D. Shirkov

Sulfurization of Ni-foam as a binder-free supercapacitor electrode 127
P. Ondrejka, M. Sojkova, V. Kotok, O. Zima, M. Kemeny, P. Novak, M. Mikolasek

Poster session: Telemedical and smart system and solutions

Concept of modern EOG system for BCI 131
E. Vavrinsky, M. Stremy, D. Horvath, T. Zavodnik, K. Gasparek, D. Vitazkova, H. Kosnacova

Design of equipment for advanced PPG research 135
K. Gasparek, T. Zavodnik, E. Vavrinsky, M. Micjan, M. Donoval, J. Nevrela, A. Mateasik, M.
Zabrodsky, V. Sisolak, H. Kosnacova

Simultaneous electro / mechano / impedance myographic measurement of muscle 
activity 

139

E. Vavrinsky, M. Polak, M. Stremy, D. Proks, M. Kopani, T. Zavodnik, K. Gasparek, D.
Vitazkova, H. Kosnacova

Advanced ECG holter with 2.4 GHz communication 143
L. Cernaj, T. Zavodnik, J. Kozarik, T. Debnar, M. Micjan, M. Donoval, V. Rezo, E. Vavrinsky,
M. Kopani, H. Kosnacova

Combination of electro / impedance / seismo / phono cardiography in medicine 147
E. Vavrinsky, M. Donoval, M. Micjan, M. Kopani, M. Stremy, T. Zavodnik, K. Gasparek, D.
Vitazkova, H. Kosnacova

Multifunctional communication gateway for implementation in telemedicine systems 151
J. Kozarik, T. Zavodnik, L. Cernaj, T. Debnar, M. Micjan, M. Donoval, K. Gasparek, E.
Vavrinsky, H. Kosnacova

Biometric identification using shoulder-based PPG sensor 155
T. Zavodnik, L. Cernaj, K. Gasparek, M. Micjan, M. Donoval

Multi-Sensor Modular IoT Platform for High-Density Monitoring of Environmental 
Parameters 

159

J. Kozarik, K. Gasparek, T. Zavodnik, L. Cernaj, M. Jagelka, M. Donoval

Compact portable potentiostat for specific applications: development and 
measurements 

163

R. Szobolovszky, J. Donovalova



  

Securing IoT elements in Smart City environments 167
P. Glemba, P. Brecka, M. Pecho, R. Hudec 

Ontology web language implementation in the strategic level of ArchiMate language 
in the context of smart cities 

171

Patrik Břečka, Tomáš Lajčin, Branislav Murgaš 

SWOT Analysis for Object Detection in Traffic Engineering Based on YOLO 
Implementation – Case Study 

175

M. Letavay, M. Bazant 2, Pavel Tuček 2,3,* and Martin Prokša 

On Performance Measures During Behavior Detection Algorithms Implementation – 
Case Study 

179

J. M. Rad, M. Letavay, M. Bazant, P. Tucek 

Invited Talk 5 

SiC Power TrenchMOS Transistor Under Repetitive Avalanche Stress 183
J. Marek, J. Kozarik, M. Minarik, A. Chvala, M. Matus, L. Stuchlikova 

Electronic structures, devices and systems 

Embedded Rogowski coil for wide bandwidth switch current monitoring 187
M. Minarik, J. Marek 

Effect of Repetitive Short-Circuit Stress on dynRdson of p-GaN HEMT 191
J. Kozarik, J. Marek, A. Chvala, M. Minarik 

Sensors and Microsystems 

Diamond cantilevers for MEMS sensor applications fabricated by laser ablation and 
optimized etching techniques 

195

J. Zehetner, G. Vanko, T. Izsak, E. Kovacova, M. Drzik, F. Dohnal, A. Kromka 

Piezoelectric thin film pressure sensor made by atomic layer deposition of 002-
oriented ZnO on Si3N4 membrane 

199

B. Hudec, G. Vanko, M. Precner, E. Dobrocka, A. Seifertova, J. Fedor, J. Tobik, K. Frohlich 

High-quality detectors based on 4H-SiC operated at different temperatures 203
B. Zatko, A. Sagatova, J. Osvald, N. Gal, L. Hrubcin, E. Kovacova 

Study of InAlGaN/GaN HEMT structures by DLTFS with optical excitation 207
M. Matus, J. Drobny, A. Kosa, J. Marek, J. Kovac, jr., L. Stuchlikova 

Organic electrochemical transistors for biosensing applications 211
M. Sobota, O. Kokavec, M. Micjan, M. Novota, M. Weis 



 

 
  

Invited Talk 6 

The reliability challenge of SiC Power Modules in Automotive Applications 215
M. Calabretta, A. Sitta, G. Mauromicale, F. Rundo, G. Sequenzia, A. A. Messina 

IPCEI workshop 

Thermally stimulated depolarization current – characterization of a multi-layer 
dielectric stack for semiconductor packages 

219

R. Schaller, F. Maier, R. Mandl 

Predicting Ion Beam Tuning Success in Semiconductor Manufacturing 225
A. Laber, M. Gebser, K. Schekotihin, Y. Yang 

Invited Talk 7 

Reliability along the Value Chain – from Chip to Board/System 229
K. Pressel 

ECSEL JU project iREL40 workshop 

A Multi-Channel System for Active Thermal Cycling of Discrete Power 
Semiconductors Based on Mission Profiles 

235

D. Kostynski, S. Sack, P. Kolter, M. Glavanovics 

Low-temperature die attach for power components: Cu-Sn-In solid-liquid 
interdiffusion bonding 

239

F. Emadi, S. Liu, A. Klami, N. Tiwary, V. Vuorinen, M. Paulasto-Krockel 

Polymer Coatings for Better Robustness of GaN-based RF Circuits against 
Corrosion in SiP 

245

G. Bellomonte, B. Atawa, A. Serghei, N. Michel, N. Delpuech, M. Oualli, Q. Levesque, J. C. 
Jacquet, S. Piotrowicz, E. Molina, H. Stieglauer, B. Lambert, Ch. Brylinski, S. L. Delage 

Author index 251




