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Ziadne

Najvyznamnejsie publikacie (knihy, ¢lanky, prednasky, spravy a pod.) zhrnujice
vysledky projektu — uved'te aj publikacie prijaté do tlace

Vedecké prace v karentovanych ¢asopisoch: 8

KUMNGERN, Montree - KULEJ, Tomasz - KHATEB, Fabian - STOPJAKOVA, Viera -
RANJAN, Rajeev K. Nanopower multiple-input DTMOS OTA and its applications to high-
order filters for biomedical systems. In AEU International Journal of Electronics and
Communications. Vol. 130, (2021), Art. no. 153576 [9] s. ISSN 1434-8411 (2020: 3.183 - IF,
Q2 - JCRBest Q, 0.547 - SJR, Q2 - SJR Best Q). V databaze: SCOPUS: 2-s2.0-
85098972173 ; CC: 000610794500012 ; WOS: 000610794500012 ; DOI:
10.1016/j.aeue.2020.153576.

POTOCNY, Miroslav - KOVAC, Martin - ARBET, Daniel - SOVCIK, Michal - NAGY, Lukas -
STOPJAKOVA, Viera - RAVASZ, Richard. Low-voltage DC-DC converter for loT and on-
chip energy harvester applications. In Sensors. Vol. 21, Iss. 17 (2021), Art. no. 5721 [18] s.
ISSN 1424-8220 (2020: 3.576 - IF, Q1 - JCR Best Q, 0.636 - SJR, Q2 - SUIRBest Q). V
databaze: SCOPUS: 2-s2.0-85113331581 ; DOI: 10.3390/s21175721 ; WOS:
000695605800001 ; CC: 000695605800001.

VAVRINSKY, Erik - STOPJAKOVA, Viera - KOPANI, Martin - KOSNACOVA, Helena. The
concept of advanced multi-sensor monitoring of human stress. In Sensors. Vol. 21, Iss. 10
(2021), Art. no. 3499 [27] s. ISSN 1424-8220 (2020: 3.576 - IF, Q1 - JCR Best Q, 0.636 -
SJR, Q2 - SR Best Q). V databaze: SCOPUS: 2-s2.0-85105798343 ; CC:
000662545100001 ; WOS: 000662545100001 ; DOI: 10.3390/s21103499.

KHATEB, Fabian - KUMNGERN, Montree - KULEJ, Tomasz - AKBARI, Meysam -
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STOPJAKOVA, Viera. 0.5 V, nW-range universal filter based on multiple-input
transconductor for biosignals processing. In Sensors. Vol. 22, no. 22 (2022), Art. no. 8619
[13] s.ISSN 1424-8220 (2021: 3.847 - IF, Q2 - JCR Best Q, 0.803 - SJR, Q1 - SJR Best Q).
V databaze: DOI: 10.3390/s22228619 ; SCOPUS: 2-s2.0-85142767671 ; WOS:
000887566600001 ; CC: 000887566600001.

KULEJ, Tomasz - KHATEB, Fabian - ARBET, Daniel - STOPJAKOVA, Viera. A 0.3-V high
linear Rail-to-Rail Bulk-Driven OTAin 0.13 ym CMOS. In IEEE Transactions on Circuits and
Systems Il : Express Briefs. Vol. 69, iss. 4 (2022), s. 2046-2050. ISSN 1549-7747 (2021:
3.691 - IF, Q2 - JCRBest Q, 1.112 - SJR, Q1 - SJR Best Q). V databaze: IEEE: 9684515 ;
WOS: 000773270900015 ; CC: 000773270900015 ; SCOPUS: 2-s2.0-85123359424 ;

DOI: 10.1109/TCSII.2022.3144095.

KHATEB, Fabian - KUMNGERN, Montree - KULEJ, Tomasz - STOPJAKOVA, Viera -
PSYCHALINOS, Costas. 0.3-V, 357.4-nW Voltage-Mode First-Order Analog Filter Using a
Multiple-Input. In IEEE Access. Vol. 11, (2023), s. 96636-96647. ISSN 2169-3536 (2022:
3.900 - IF, Q2 - JCRBest Q, 0.926 - SJR, Q1- SJR Best Q). V databaze: IEEE: 10238474 ;
WOS: 001067581100001 ; CC: 001067581100001 ; SCOPUS: 2-s2.0-85171574386 ; DOI:
10.1109/ACCESS.2023.3311518. L

MALJAR, David - SOVCIK, Michal - POTOCNY, Miroslav - ONDICA, Rébert - ARBET,
Daniel - STOPJAKOVA, Viera. Digital Calibration of Input Offset Voltage and lts
Implementation in FDDA Circuits. In Electronics. Vol. 12, iss. 22 (2023), Art. no. 4615 [22] s.
ISSN 2079-9292 (2022: 2.900 - IF, Q2 - JCR Best Q, 0.628 - SJR, Q2 - SIRBest Q). V
databaze: DOI: 10.3390/electronics 12224615 ; SCOPUS: 2-s2.0-85178355517 ; WOS:
001120636500001 ; CC: 001120636500001.

NAGY, Luka$ - POTOCNY, Miroslav - ONDICA, Rébert - HUDEC, Adam - STOPJAKOVA,
Viera. A novel ultra low-voltage/low-power rail-to-rail comparator topology in nanoscale
CMOS technology. In AEU International Journal of Electronics and Communications. Vol.
166, (2023), Art. no. 154651 [8] s. ISSN 1434-8411 (2022: 3.200 - IF, Q2 - JCR BestQ,
0.757 - SJR, Q2- SJR Best Q). V databaze: DOI: 10.1016/j.aeue.2023.154651 ; WOS:
001053261100001 ; CC:001053261100001 ; SCOPUS: 2-s2.0-85153529286.

Vedecké prace v Casopisoch registrovanych v databazach WoS alebo SCOPUS: 16
ONDICA, Rébert - HUDEC, Adam - MALJAR, David - STOPJAKOVA, Viera. Efficiency
study of MPPT algorithms in HDL for full integration of solar-powered voltage converter. In
ICETA 2023: 21st Year of International Conference on Emerging eLearning Technologies
and Applications: Information and communication technologies in learning. Stary Smokovec,
Slovakia. October 26-27, 2023. Danvers : IEEE, 2023, S. 389-394. ISBN 979-8-3503-7068-
3.V databaze: DOI: 10.1109/ICETA61311.2023.10343727; IEEE: 10343727.

Prispevky na zahrani¢nych vedeckych konferenciach:

HUDEC, Adam - NAGY, Luka$ - KOVAC, Martin - KOHUTKA, Luka$ - STOPJAKOVA,
Viera. Maximum power point tracking circuit for an energy harvester in 130 nm CMOS
technology. In Applied electronics 2020 : 25th International conference. Pilsen, Czech
Republic. September 8-9,2020, 2020, S. 55-58. ISSN 1803-7232. ISBN 978-80-261-0891-7.
V databaze: IEEE: 9232903 ; SCOPUS: 2-s2.0-85096363298 ; DOI:
10.23919/AE49394.2020.9232903.

MALJAR, David - ARBET, Daniel - STOPJAKOVA, Viera. 130 nm CMOS fully differential
SC filter for ultra-low voltage Y -A converter. In Applied electronics 2020 : 25th International
conference. Pilsen, Czech Republic. September 8-9,2020, 2020, S. 77-80. ISSN 1803-7232.
ISBN 978-80-261-0891-7. V databaze: IEEE: 9232802 ; DOI:
10.23919/AE49394.2020.9232802.

ONDICA, Rébert - ARBET, Daniel - KOVAC, Martin - STOPJAKOVA, Viera. Feasibility
study towards increasing efficiency of fully on-chip DC-DC boost converter. In Applied
electronics 2020 : 25th International conference. Pilsen, Czech Republic. September 8-
9,2020, S. 93-96. ISSN 1803-7232. ISBN 978-80-261-0891-7. V databaze: I[EEE: 9232811 ;
DOI: 10.23919/AE49394.2020.9232811.

ARBET, Daniel - POTOCNY, Miroslav - KOVAC, Martin - NAGY, Lukas - STOPJAKOVA,
Viera. Fully on-chip low-drop regulator for low-power applications. In MIPRO 2021 : 44th
International convention on information and communication technology, electronics and
microelectronics. Opatija, Croatia. September 27-October 1, 2021. Rijeka : Croatian Society
for Information and Communication Technology, Electronics and Microelectronics, 2021, S.
112-117. ISSN 1847-3946.

Formular ZK, strana 2/5



HUDEC, Adam - RAVASZ, Richard - ARBET, Daniel - STOPJAKOVA, Viera. A control
system for automated evaluation and tuning of ASIC parameters. In Applied electronics
2021 : 26th International conference. Pilsen, Czech Republic. September 7-8, 2021. Pilsen :
University of West Bohemia, 2021, S. 51-54. ISSN 1803-7232. ISBN 978-80-261-0972-3. V
databaze: SCOPUS: 2-s2.0-85116448122 ; [EEE: 9542883 ; DOI:
10.23919/AE51540.2021.9542883.

MALJAR, David - SOVCIK, Michal - ARBET, Daniel - STOPJAKOVA, Viera. Enhanced
reliability of fully differential difference amplifier through on-chip digital calibration. In DDECS
2021 : IEEE 24th International symposium on design and diagnostics of electronic circuits
and systems. Vienna, Austria. April 7-9, 2021. Danvers : [EEE, 2021, S. 119-122. ISSN
2473-2117. ISBN 978-1-6654-3595-6. V databaze: [EEE: 9417022 ; WOS:
000672620200023 ; SCOPUS: 2-s2.0-85105586344 ; DOI:
10.1109/DDECS52668.2021.9417022.

ONDICA, Rébert - ARBET, Daniel - KOVAC, Martin - STOPJAKOVA, Viera. Investigation of
Inductor-based Fully On-chip Boost Converter. In MIXDES 2021 : Proceedings of 28th
International Conference Micdes Design of Integrated Circuits and Systems. Lédz, Poland.
June 24-26, 2021. Lodz : University of Technology, 2021, S. 115-119. ISBN 978-83-63578-
19-0. V databaze: IEEE: 9497548 ; WOS: 000706973500021 ; SCOPUS: 2-s2.0-
85112403099 ; DOI: 10.23919/MIXDES52406.2021.94975438.

ARBET, Daniel - KOVAC, Martin - MALJAR, David - NAGY, Luka$ - STOPJAKOVA, Viera.
High power supply rejection LDO regulator for switching applications. In MIPRO 2022 : 45th
Jubilee International Convention on Information, Communication and Electronic Technology.
Opatija, Croatia. May 23-27, 2022. Rijeka : Croatian Society for Information and
Communication Technology, Electronics and Microelectronics, 2022, S. 162-167. ISSN
1847-3946. ISBN 978-953-233-103-5. V databaze: SCOPUS: 2-s2.0-85133942028 ; DOI:
10.23919/MIPR0O55190.2022.9803648.

MALJAR, David - ARBET, Daniel - KOVAC, Martin - ONDICA, Rébert - STOPJAKOVA,
Viera. Autocalibration approach for improving robustness of analog ICs. In DDECS 2022 :
I[EEE 25th International symposium on design and diagnostics of electronic circuits and
systems. Prague, Czech Republic. April 6-8, 2022. Danvers : IEEE, 2022, 54-59. ISBN 978-
1-6654-9430-4. V databaze: SCOPUS: 2-s2.0-85130432532 ; WOS: 000835725500010 ;
DOI: 10.1109/DDECS54261.2022.9770155.

MALJAR, David - ARBET, Daniel - STOPJAKOVA, Viera. The autocalibration of analog ICs
for suppressing the influence of process variations. In ELEKTRO 2022 : 14th International
Conference Elektro 2022. Krakow, Poland. May 23-26, 2022. Piscataway : IEEE, 2022, [4]
s.ISSN 2691-0616. ISBN 978-1-6654-6726-1. V databaze: DOI:
10.1109/ELEKTR053996.2022.9803448 ; SCOPUS: 2-s2.0-85133961947.

NAGY, Lukas - POTOCNY, Miroslav - STOPJAKOVA, Viera. Ultra low-power rail-to-rail
voltage comparator in 65 nm CMOS technology. In ICECCME 2022 : International
Conference on Electrical, Computer, Communications and Mechatronics Engineering. Male,
Maldives. November 16-18, 2022. Danvers : [EEE, 2022, S. 1806-1809. ISBN 978-1-6654-
7095-7. V databaze: DOI: 10.1109/ICECCMES55909.2022.9988140 ; IEEE: 9988140.
ONDICA, Rébert - KOVAC, Martin - MALJAR, David - STOPJAKOVA, Viera. Fully
integrated multi-layer stacked structure of integrated inductor with patterned ground shield.
In BEC 2022 : 18th Biennial baltic electronics conference. Tallinn, Estonia. October 4-6,
2022. Danvers : IEEE, 2022, [6] s. ISBN 978-1-6654-6294-5. V databaze: DOI:
10.1109/BEC56180.2022.9935589 ; SCOPUS: 2-s2.0-85142438766 ; [IEEE: 9935589.
RAVASZ, Richard - HUDEC, Adam - ARBET, Daniel - STOPJAKOVA, Viera. On-chip
current sensing approaches for DC-DC converters. In DDECS 2022 : [EEE 25th
International symposium on design and diagnostics of electronic circuits and systems.
Prague, Czech Republic. April 6-8, 2022. Danvers : IEEE, 2022, S. 64-67. ISBN 978-1-
6654-9430-4. V databaze: SCOPUS: 2-s2.0-85130443276 ; WOS: 000835725500011 ; DOI:
10.1109/DDECS54261.2022.9770112.

KOVAC, Martin - POTOCNY, Miroslav - ARBET, Daniel - ONDICA, Rébert - RAVASZ,
Richard - STOPJAKOVA, Viera. Low-power CMOS frequency comparator. In MIPRO 2023 :
46th ICT and Electronics Convention. Opatija, Croatia. May 22-26, 2023. Rijeka : Croatian
Society for Information and Communication Technology, Electronics and Microelectronics,
2023, S. 212-217. ISSN 1847-3946. V databaze: SCOPUS: 2-s2.0-85164953400 ; DOI:
10.23919/MIPRO57284.2023.10159783 ; IEEE: 10159783.
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RAVASZ, Richard - MALJAR, David - ARBET, Daniel - STOPJAKOVA, Viera - KUBINEC,
Peter. Design of the slope detection circuit for on-chip current sensing. In MIXDES 2023 :
30th International Conference Micdes Design of Integrated Circuits and Systems. Krakdw,
Poland. June 29-30, 2023. Lodz : University of Technology, 2023, S. 111-115. ISBN 978-83-
63578-23-7. V databaze: IEEE: 10203248 ; WOS: 001050841200019 ; DOI:
10.23919/MIXDES58562.2023.10203248 ; SCOPUS: 2-s2.0-85169469467.

NAGY, Lukas$ - SOVCIK, Michal - STOPJAKOVA, Viera. Design of Ultra-Low Power
Comparator in 65 NM CMOS Technology with Rail-to-Rail Input Range. In AFRICON 2023 :
Proceedings. Nairobi, Kenya. September 20-22, 2023. Piscataway : [EEE, 2023, S. 662-
665. ISSN 2153-0033. ISBN 979-8-3503-3621-4. V databaze: IEEE: 10293614 ; DOI:
10.1109/AFRICON55910.2023.10293614 ; SCOPUS: 2-s2.0-85177641494.

Publikované prispevky na domacich vedeckych konferenciach: 3

NAGY, Lukas$ - ARBET, Daniel - KOVAC, Martin - POTOCNY, Miroslav - SOVCIK, Michal -
STOPJAKOVA, Viera. Low-power Rail-to-Rail comparatorin 130 nm CMOS technology. In
Radioelektronika 2022 : 32th International Conference. KoSice, Slovakia. April 21-22, 2022.
Danvers : IEEE, 2022, S. 82-85. ISBN 978-1-7281-8686-3. V databaze: SCOPUS: 2-s2.0-
85130142999 ; WOS: 000856002200018.

ONDICA, Raébert - KOVAC, Martin - RAVASZ, Richard - MALJAR, David - HUDEC, Adam -
STOPJAKOVA, Viera. Fully integrated on-chip inductors: an overview. In ICETA 2022 : 20th
Anniversary of IEEE International Conference on Emerging eLearning Technologies and
Applications : Information and communication technologies in learning.Stary Smokovec,
Slovakia. October 20-21, 2022. Danvers : IEEE, 2022, S. 472-478. ISBN 979-8-3503-2033-
6. V databaze: DOI: 10.1109/ICETA57911.2022.9974657 ; IEEE: 9974657.

ONDICA, Rébert - HUDEC, Adam - MALJAR, David - STOPJAKOVA, Viera. Efficiency
study of MPPT algorithms in HDL for full integration of solar-powered voltage converter. In
ICETA 2023 : 21st Year of International Conference on Emerging eLearning Technologies
and Applications : Information and communication technologies in learning. Stary
Smokovec, Slovakia. October 26-27, 2023. Danvers : [EEE, 2023, S. 389-394. ISBN 979-8-
3503-7068-3. V databaze: DOI: 10.1109/ICETA61311.2023.10343727 ; IEEE: 10343727.
Okrem tychto vybranych publikacii, bolo v ramci projektu publikovanych dalsich 15
prispevkov v zbornikoch na zahraniénych a domacich vedeckych konferenciach (pre
nedostatok miestaich neuvadame).

Uplatnenie vysledkov projektu

Navrhnuty, vyrobeny a meranim overeny systém zberaCa energie z okolia plne integrovany
na Cipe dokaze pokryt’ nielen vlastné poziadavky na napajanie jednotlivych stavebnych
blokov, ale aj poskytnut’ dostatok vyuZzitelnej energie (vykonu) na napajanie dalSieho
elektronického systému v ramciregulovanej 1,5V (1,2 V) napatovej domény. Toto zistenie
bolo tiez potvrdené i v ramci finalizacie spravy pre projekt ECSEL JU Grant Agreement n.
876868 (PROGRESSUS), kde bol systém vyuzity ako napajaci zdroj pre riadiaci obvod
AC/DC napatového meni¢ana 230 V.

Vedecké poznatky ziskané pocas rieSenia projektu ako aj dosiahnuté experimentalne
vysledky maju potencial na priame vyuzitie v aplikaciach napatovych menicov pine
integrovanych na €ipe, ale aj v oblasti navrhu nizko-prikonovych 10 a energeticky-uspornych
integrovanych systémov. Mozno konstatovat, Ze sa ndm podarilo vyvinut samo-napgjany
elektronicky systém, ktory je pouzitelny v Sirokej Skale bezdrétovych energeticky-
autondmnych elektronickych aplikacii (napr, senzorické siete, loT zariadenia, ¢i medicinske
implantovatelné zariadenia).

Expertiza a ziskané vysledky budu vyuZzité taktiez pri rieSeni schvaleného medzinarodného
projektu HORIZONT-JU-IA pod nazvom ,ECS4DRES - Electronic Components and
Systems for flexible, coordinated and resilient Distributed Renewable Energy Systems®,
zameraného na aplikovany vyskumu a inovacie v oblasti rozvoja elektronickych
komponentov a systémov pre distribuciu energie z obnovitelnych zdrojov, ktorého rieSenie
zacne v roku 2024. V ramcitohto projektu na baze spoluprace medzinarodnych
akademickych institucii a nadnarodnych firiem a vyskumnych institicii je mozno o&akavat
priamy transfer ziskanych vysledkov do priemyselnej praxe.

Z dévodu pokraCovania zacatého vyskumu a dalSieho mozného vylepSenia viastnosti
navrhnutého systému zberacCa energie bol pripraveny a podany nadvazujuci projekt APVV-
23-0071 "Implementacia monolitického systému meni¢a napatia pre alternativne zdroje
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energie v CMOS technoldgii®, ktorého zamerom je implementacia celého systému (vratane
doteraz problematickych ¢asti) a druhy vyrobny beh s naslednym overenim uc€innosti
prenosu energie.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

1. Analyza moZznosti pinej integracie cievky na Cip v Standardnej CMOS technoldgii s cielom
zvySenia jej ploSnej indukénosti pomocou Specidlnych navrhovych technik.

2. Analyza vplyvu pouZzitia jednotlivych navrhovych technik na elektrické (sériovy odpor,
indukénost, faktor kvality) a neelektrické (plocha) vlastnosti integrovanej cievky a nasledna
integracia vyslednej Struktury na Cip.

3. Navrh novych zapojeni (topoldgii) analégovych obvodovych blokov (napr. detektor
prechodu prudu nulou, relaxacny oscilator, frekvenény komparator a iné) s dérazom na
nizkoprikonové poZiadavky systému.

4. Navrh a analyza viastnosti DC-DC meni¢a napatia smerom nahor a jeho modifikécii ako
jadra zberacCa energie zalozeného na vyuziti energie zo sine€ného Ziarenia.

5. Verifikacia hranic funkénosti navrhnutych blokov a celého systému prostrednictvom
simulacii jednotlivych blokov a merania prototypovych Cipov.

6. Navrh testovacej DPS pre meranie vlastnosti a zakladnych charakteristik navrhnutého
zberaCa energie. Vytvorenie meracieho pracoviska na meranie zakladnych viastnosti
analégovych 10 ako aj vytvorenie programu na automatizovanie merani.

7. VlySetrenie vlastnosti navrhnutého a vyrobeného integrovaného menica napatia pre zber
energie z prostredia a vytvorenie funkéného systému pouzitelného ako ,zeleny” zdroj
energie pre napajanie dalsich nizko-prikonovych systémov.

Vy§§ie uvedeny suhrn najvyznamnejSich ziskanych poznatkov a dosiahnutych vysledkov
predstavuje naplnenie vSetkych stanovenych ciefov projektu.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

1. Feasibility analysis of full on-chip integration of inductor in a standard CMOS technology
with the aim of increasing its surface inductance using special layout techniques.

2. Analysis of the impact of the use of individual layout techniques on the electrical (series
resistance, inductance, quality factor) and non-electrical (area) properties of the integrated
inductor and full integration of the resulting structure.

3. Design of novel circuits (topologies) of analog circuit blocks (e.g. zero-crossing current
detector, relaxation oscillator, frequency comparator, etc.) with emphasis on low-power
system requirements.

4. Design and analysis of a step-up DC-DC voltage converter and its modifications as the
core of an energy harvester based on the solar radiation.

5. Verification of functional limits of designed blocks and the system through simulations of
individual blocks and measurement of prototype chips.

6. Design of a test PCB for measuring the properties and basic characteristics of the
designed energy harvester. The creation of a measurement workplace for measuring the
basic properties of analog IOs as well as the design of a program for automating
measurements.

7. Investigation of the properties of the designed and manufactured integrated voltage
converter for harvesting energy from the environment and creating a functional system
usable as a "green" energy source for powering other low-power systems.
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