








[35]

[36]

(371

(38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

[53]

[54]

This is the author's version of an article that has been published in this journal. Changes were made to this version by the publisher prior to publication.

The final version of record is available at

R. Erickson and L. Colony, “Dc to three phase switched mode convert-  [55]
ers,” Patent US 4,677,539, 1987.

K. D. Ngo, S. Cuk, and R. D. Middlebrook, “A new flyback dc-to-three-

phase converter with sinusoidal outputs,” in Proceedings of IEEE Power
Electronics Specialists Conference (PESC), Jun. 1983, pp. 377-388. [56]

B. Farhad and S. Cuk, “A new switched-mode amplifier produces clean

three phase power,” in Proceedings of 9th International Solid State
Power Conversion Conference, 1982, pp. E3.1-E3.15.

R. W. Erickson and D. Maksimovic, Fundamentals of Power Electronics. [57]
Kluwer academic publishers, 2001.

S. Mehrnami, S. K. Mazumder, and H. Soni, “Modulation scheme for
three-phase differential-mode inverter,” |IEEE Transactions on Power
Electronics, vol. 31, no. 3, pp. 2654-2668, Mar. 2016.

A. Darwish, D. Holliday, S. Ahmed, A. M. Massoud, and B. W.
Williams, “A single-stage three-phase inverter based on cuk converters
for pv applications,” IEEE Journal of Emerging and Selected Topics in
Power Electronics, vol. 2, no. 4, pp. 797-807, Dec. 2014.

M. S. Diab, A. Elserougi, A. M. Massoud, A. S. Abdel-Khalik, and  [>°]
S. Ahmed, “A four-switch three-phase sepic-based inverter,” IEEE
Transactions on Power Electronics, vol. 30, no. 9, pp. 4891-4905, Sep.
2015.

M. Baumann and J. W. Kolar, “A novel control concept for reliable
operation of a three-phase three-switch buck-type unity-power-factor
rectifier with integrated boost output stage under heavily unbalanced
mains condition,” IEEE Transactions on Industrial Electronics, vol. 52,
no. 2, pp. 399409, Apr. 2005.

G. Skibinski, J. Pankau, R. Sladky, and J. Campbell, “Generation,
control and regulation of emi from ac drives,” in Proceedings of IEEE
Industry Applications Conference Thirty - 2nd IAS Annual Meeting,
vol. 2, Oct. 1997, pp. 1571-1583 vol.2.

Z. Vrankovic, G. L. Skibinski, and C. Winterhalter, “Novel double clamp
methodology to reduce shielded cable radiated emissions initiated by
electronic device switching,” IEEE Transactions on Industry Applica-
tions, vol. 53, no. 1, pp. 327-339, Jan. 2017.

K. Zhou and D. Wang, “Relationship between space-vector modulation

and three-phase carrier-based pwm: a comprehensive analysis,” IEEE
Transactions on Industrial Electronics, vol. 49, no. 1, pp. 186-196, Feb.
2002.

M. Antivachis, D. Bortis, A. Avila, and J. W. Kolar, “New optimal
common-mode modulation for three-phase inverters with dc-link ref-
erenced output filter,” CPSS Transactions on Power Electronics and
Applications, vol. 2, no. 4, pp. 331-340, Dec. 2017.

J. W. Kolar, H. Ertl, and F. C. Zach, “Influence of the modulation method

on the conduction and switching losses of a pwm converter system,”
IEEE Transactions on Industry Applications, vol. 27, no. 6, pp. 1063—
1075, Nov. 1991.

A. M. Hava, S. Sul, R. J. Kerkman, and T. A. Lipo, “Dynamic
overmodulation characteristics of triangle intersection pwm methods,”
IEEE Transactions on Industry Applications, vol. 35, no. 4, pp. 896—
907, Jul. 1999.

F. Liu, K. Xin, and Y. Liu, “An adaptive discontinuous pulse width
modulation (dpwm) method for three phase inverter,” in Proceedings of
IEEE Applied Power Electronics Conference and Exposition (APEC),
Mar. 2017, pp. 1467-1472.

C. Charumit and V. Kinnares, “Discontinuous svpwm techniques of
three-leg vsi-fed balanced two-phase loads for reduced switching losses

and current ripple,” IEEE Transactions on Power Electronjceol. 30,

no. 4, pp. 2191-2204, Apr. 2015.

M. Kasper, R. M. Burkart, G. Deboy, and J. W. Kolar, “ZVS of power
mosfets revisited,” IEEE Transactions on Power Electronics, vol. 31,
no. 12, pp. 8063-8067, Dec. 2016.

G. Deboy, O. Haeberlen, and M. Treu, “Perspective of loss mechanisms

for silicon and wide band-gap power devices,” CPSS Transactions on
Power Electronics and Applications, vol. 2, no. 2, pp. 89-100, Aug.
2017.

M. Guacci, J. A. Anderson, K. L. Pally, D. Bortis, J. W. Kolar, M. J.
Kasper, J. Sanchez, and G. Deboy, “Experimental characterization of sil-

icon and gallium nitride 200V power semiconductors for modular/multi-
level converters using advanced measurement techniques,” IEEE Journal

of Emerging and Selected Topics in Power Electronics, 2019.

P. Papamanolis, F. Krismer, and J. W. Kolar, “Minimum loss operation

of high-frequency inductors,” in Proceedings of IEEE Applied Power
Electronics Conference (APEC), Mar. 2018, pp. 1756-1763.

(58]

http://dx.doi.org/10.1109/JESTPE.2020.3026742

J. W. Kolar, F. Krismer, Y. Lobsiger, J. Muehlethaler, T. Nussbaumer, and

J. Miniboeck, “Extreme efficiency power electronics,” in Proceedings of
7th International Conference on Integrated Power Electronics Systems
(CIPS), Mar. 2012, pp. 1-22.

D. Bortis, D. Neumayr, and J. W. Kolar, *“ -pareto optimization and
comparative evaluation of inverter concepts considered for the google
little box challenge,” in Proceedings of IEEE 17th Workshop on Control
and Modeling for Power Electronics (COMPEL), Jun. 2016, pp. 1-5.

J. W. Kolar, T. Friedli, F. Krismer, A. Looser, M. Schweizer, R. A.
Friedemann, P. K. Steimer, and J. B. Bevirt, “Conceptualization and
multiobjective optimization of the electric system of an airborne wind
turbine,” IEEE Journal of Emerging and Selected Topics in Power
Electronics, vol. 1, no. 2, pp. 73-103, 2013.

C. Gammeter, F. Krismer, and J. W. Kolar, “Weight optimization of

a cooling system composed of fan and extruded-fin heat sink,” IEEE
Transactions on Industry Applications, vol. 51, no. 1, pp. 509-520, Jan.
2015.

R. M. Burkart, H. Uemura, and J. W. Kolar, “Optimal inductor design for
3-phase voltage-source pwm converters considering different magnetic
materials and a wide switching frequency range,” in Proceedings of
International Power Electronics Conference (IPEC - ECCE Asia), May
2014, pp. 891-898.

Michael Antivachis (M’16) received his B.Sc. de-
gree in electrical and computer engineering from the
National Technical University of Athens (NTUA).
He then received his M.Sc. and Ph.D. degree from
the Swiss Federal Institute of Technology (ETH)
Zurich in 2016 and 2020, respectively. Since 2016,
he is with the Power Electronic Systems Laboratory
(PES) of ETH Zurich as a scientific researcher. His
research interests include high-speed motor drive
systems, efficient and power dense inverter solu-
tions employing wide-bandgap semiconductor de-

vices, inverter-motor integration, and low EMI emission profile inverters.

Nicolas Kleynhans (SM’ 20) graduated in 2018
with a B.Sc. degree in electrical engineering and
information technology from the Swiss Federal In-
stitute of Technology (ETH). Since October 2019, he
has been working at the Power Electronic Systems
Laboratory (PES) of ETH Ziirich as part of his final
thesis for his M.Sc. degree in electrical engineering
and information technology.

Copyright (c) 2020 IEEE. Personal use is permitted. For any other purposes, permission must be obtained from the IEEE by emailing pubs-permissions@ieee.org.



This is the author's version of an article that has been published in this journal. Changes were made to this version by the publisher prior to publication.
The final version of record is available at http://dx.doi.org/10.1109/JESTPE.2020.3026742

Johann W. Kolar (F’10) is a Fellow of the IEEE and
received his M.Sc. degree in Industrial Electronics
and Control Engineering and his Ph.D. degree in
Electrical Engineering (summa cum laude/promotio
sub auspiciis praesidentis rei publicae) from the
Vienna University of Technology, Austria, in 1997
and 1999, respectively. Since 1984, he has been
working as independent researcher and international
consultant in close collaboration with the Vienna
University of Technology, in the fields of power elec-
tronics, industrial electronics and high performance
drive systems. He is currently a Full Professor and the Head of the Power
Electronic Systems Laboratory at the Swiss Federal Institute of Technology
(ETH) Zurich. He has proposed numerous novel PWM converter topologies,
modulation and control concepts, multi-objective power electronics design
procedures, etc. and has supervised 75+ Ph.D. students. He has published
900+ scientific papers in international journals and conference proceedings, 4
book chapters, and has filed 190+ patents. He has presented 30+ educational
seminars at leading international conferences, has served as IEEE PELS
Distinguished Lecturer from 2012 through 2016, and has received 36 IEEE
Transactions and Conference Prize Paper Awards, the 2014 IEEE Power
Electronics Society R. David Middlebrook Achievement Award, the 2016
IEEE William E. Newell Power Electronics Award, the 2016 IEEE PEMC
Council Award, and two ETH Zurich Golden Owl Awards for excellence in
teaching. He has initiated and/or is the founder of 4 ETH Spin-off companies.
The focus of his current research is on ultra-compact and ultra-efficient SiC
and GaN converter systems, ANN-based power electronics components and
systems design, Solid-State Transformers, Power Supplies on Chip, as well as
ultra-high speed and ultra-light weight drives, bearingless motors, and energy
harvesting.

Copyright (c) 2020 IEEE. Personal use is permitted. For any other purposes, permission must be obtained from the IEEE by emailing pubs-permissions@ieee.org.



