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Guest Editorial
Special Issue: Ultra Wide Band Gap
Semiconductors for Power Control
and Conversion

N BEHALF of myself and my fellow Guest Editors for

the Special Issue on Ultra Wide Band Gap Semicon-
ductors for Power Control and Conversion appearing in this
month’s issue of the IEEE TRANSACTIONS ON ELECTRON
DEVICES, we are gratified to be able to present readers
with a selection of papers spanning the current state of the
art in wide and ultrawidebandgap semiconductor devices.
Electronics for power control and conversion is presently going
through a renaissance, with new device concepts, extensions
of known concepts to new materials, and new applications
all merging simultaneously. Fundamental material-level work
in Ga;03, diamond, Al(Ga)N, and other ultrawidebandgap
materials have begun to produce device results commensurate
with the fundamental advantages that these materials promise
for power control and conversion applications. At the same
time, the understanding and performance of devices based on
SiC and GaN continue to improve. Applications of these new
materials and devices include automotive, data center power
management, grid control, industrial and locomotive traction
control, and others. Despite the tremendous progress in this
area, however, much remains to be understood. The role of
intrinsic and extrinsic defects in these materials on device per-
formance, optimal strategies for device design and fabrication,
surface passivation, and dielectric materials suitable for the
high electric fields supported by these materials, device struc-
tures, and concepts for achieving the best possible electrical
performance, appropriate approaches to thermal management,
and the potential and challenges of integration of these devices
with other semiconductors for system implementation are all
areas in which rapid progress is being made.

This Special Issue features papers highlighting recent
developments and the state of the art in the field of
ultrawidebandgap semiconductors and devices for power
control and conversion, including both experimental results
and theoretical developments. Coverage includes advances in
the material-level understanding of key materials for power
devices, including Ga, O3, AIN, GaN, AlGaN, and diamond;
device demonstrations and performance improvements through
both material and device design innovations spanning these
materials; novel device architectures to maximize the perfor-
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mance of devices and circuits for power applications; as well
as advances in device performance and modeling of SiC and
GaN devices for on power control and conversion applications.

My co-editors and I hope that you will enjoy reading this
selection of papers as much as we have.
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University of lllinois at Urbana—Champaign, Champaign, IL, USA, in 1996.

He is currently a Professor with the Department of Electrical Engineering, University of
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the 9000-ft? class 100 cleanroom housed in Stinson-Remick Hall at Notre Dame. He has
served as the Director of this facility since 2003. He has published 11 book chapters and
more than 300 articles in scientific journals and conference proceedings. His research
focuses on the design, fabrication, and characterization of microwave and millimeter-wave
electronic devices and circuits, the use of micromachining techniques for the fabrication
of RF through submillimeter-wave packaging, and power devices.

Dr. Fay is a Distinguished Lecturer of the IEEE Electron Devices Society.

Yu Cao (Senior Member, IEEE) received the Ph.D. degree in electrical engineering from
the University of Notre Dame, Notre Dame, IN, USA.

He was a Research Fellow with the Institute of Materials Research and Engineering,
Singapore, from 2003 to 2005, a Staff Scientist with Kopin, Taunton, MA, USA, and IQE,
Taunton, from 2010 to 2014, and a Member of Technical Staff with HRL Laboratories,
Malibu, CA, USA, from 2014 to 2017. He is currently the Research Program Manager
of Advanced Technology with Qorvo, supporting multiple research programs funded by
government or commercial customers. He has over 17 years experience in compound
semiconductor epitaxy and device development. He has authored or coauthored over
160 journal and conference papers with two monographs and two book chapters. His
research interests also include transport theory and semiconductor device modeling.

Dr. Cao is also serving as a member for the IEEE EDS Compound Semiconductor
Devices and Circuits Committee. He received the IEEE George E. Smith Award in 2016.

Josephine Chang received the Ph.D. degree in electrical engineering from the University
of California at Berkeley, Berkeley, CA, USA, in 2006.

While at UC Berkeley, she performed research on organic thin film transistors. From
2006 to 2016, she was a Research Staff Member at the IBM T.J. Watson Research
Center, Yorktown Heights, NY, USA, working on microfabricated devices including Si fin-
FETSs, Si nanowires, carbon nanotubes, transmon qubits, piezoelectric transistors, and
photonics-based methane sensors. She is currently a Senior Staff Engineer with the
Advanced Technology Lab, Northrop Grumman Mission Systems, Linthicum, MD, USA,
where she works on novel microelectronics device concepts. She has co-authored over
20 peer-reviewed journal papers, 50 conference presentations, and 230 patents.

Jae-Kyeong Jeong received the B.S., M.S., and Ph.D. degrees in material science and
engineering from Seoul National University, Seoul, South Korea, in 1997, 1999, and 2002,
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In 2003, he was a Post-Doctoral Researcher with the University of lllinois at Urbana—
Champaign, Champaign, IL, USA, where he worked on the carbon-nanotube FETs.
In 2004, he joined Samsung Mobile Display Corporation, Yongin-si, Korea, as a Senior
Engineer, where he had performed the research regarding the design and characterization
of Si thin-film transistors (TFTs) and ZnO-based TFTs for AMOLED display. In 2008,
he successfully developed the world’s largest 12.1-in oxide TFT-driven AMOLED display
as a Project Leader. In 2009, he joined Inha University, Incheon, South Korea, as an
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field-effect transistors. Since September 2015, he has been a Professor with the Depart-

) ment of Electronic Engineering, Hanyang University, Seoul. His research area includes
a metal-oxide transistor for next-generation display, CMOS TFT for Internet of Things (loT) and integrated systems,
alternative 3-D nanp channel, and stretchable electronics. He has authored (or coauthored) more than 156 international
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Dr. Jeong is an Editorial Board Member for Scientific Reports.
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Matteo Meneghini received the Ph.D. degree in electronic and telecommunication
engineering from the University of Padova, Padua, ltaly, working on the optimization of
GaN-based LED and laser structures.

Currently, he is an Associate Professor with the Department of Information Engineering,
University of Padova. His main interest includes the characterization, reliability, and
simulation of compound semiconductor devices (LEDs, laser diodes, HEMTs, solar cells),
with focus on wide bandgap materials. Within these activities, he has published more than
300 journal and conference proceedings papers. During his activity, he has cooperated
and/or copublished with a number of semiconductor companies and research centers
including OSRAM-Optosemiconductor Regensburg, Germany; Panasonic, Osaka, Japan;
NXP, Nijmegen, The Netherlands; ONSemiconductor, Oudenaarde, Belgium; Infineon,
Villach, Austria; IMEC, Leuven, Belgium; Fraunhofer IAF, Freiburg im Breisgau, Germany;
and many others.

Junxia Shi (Senior Member, |IEEE) received the Ph.D. degree in electrical engineering
from Cornell University, Ithaca, NY, USA, in 2010.

She is currently an Associate Professor with the Department of Electrical and Computer
Engineering, University of lllinois at Chicago, Chicago, IL, USA. She has over 80 published
articles and patents. Her research focuses on advanced compound semiconductor
materials and devices, including compound semiconductor-based power and RF devices,
group llI-V terahertz photodetectors, and 2-D nanostructure-based qubits, valleytronics,
and chemical and biological sensors.

Shiban Tiku received the B.S. degree in electrical engineering from the University of
Kashmir, Srinagar, India, in 1972, the M.Tech. degree from IIT Kanpur, Kanpur, India, in
1974, and the Ph.D. degree in materials science from the University of Southern California,
Los Angeles, CA, USA, in 1978.
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with Rockwell-Conexant—Skyworks, Newbury Park, CA, USA, for over 30 years, first
in process development supporting DARPA and then in process engineering and vyield
engineering. He is currently in charge of new process/product introduction and design for
manufacturability at Skyworks Solutions Inc., Newbury Park, USA.

Dr. Tiku has served on the CS MANTECH Technical Committee for over ten years and
the Executive Committee as a University Liaison. He has authored or coauthored over
20 patents. He is the author of the book //I-V Integrated Circuit Fabrication Technology
(Pan Stanford/CRC Books).
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