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photonics and more. 
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SCHEDULE &
COURSE DESCRIPTIONS
Wednesday, August 7, 2019

Millimeter-wave-Photonics
Richard W. Ridgway, Director, Electroscience Laboratory

Adaptive Antennas for GNSS Receivers
Jiti Gupta, Faculty Emeritus

Chip-Scale Nonlinear Integrated Photonics        
Ronald M. Reano, Professor

Anechoic Chamber Design for Direct           
Antenna Measurements
Teh-Hong Lee, Research Scientist

Understanding Passive Radar: 
From Fundamental Theory to Advanced Applications
Graeme E. Smith, Research Assistant Professor

CubeSats: Revolutionizing Access to Space-Based 
Research
Chris Ball, Research Scientist 

GNSS receivers are vulnerable to radio frequency interference. One can use signal processing techniques to suppress interference. However, the signal 
processing techniques are limited to narrowband interfering signals. Spatial processing using adaptive antenna, therefore, has become the universal 
choice for suppression of radio frequency interference in GNSS receivers. We will discuss how the various antenna parameters and weighting algorithms 
affect C/No and antenna induced biases in GNSS receiver measurements. 

Radar and communication systems are moving to the millimeter-wave portion of the spectrum as a means on improving resolution and data capacity. 
This short course will explore the convergence of millimeter-wave components, such as antennas, amplifiers and mixers; with photonic components, 
such as laser diodes, electrooptic modulators and photodetectors; for applications including antenna remoting, low-phase-noise, millimeter-wave 
communications and interference rejection. 

Integrated photonics is the application of thin-film technology to optical circuits and devices for the purpose of achieving high-performance optical 
systems with advantages in miniaturization, mechanical stability and economies of scale. On the chip-scale, optical waveguides can exhibit high electric 
field intensities at low absolute power levels, resulting in efficient devices designed to exploit nonlinear optical effects. The course covers fundamentals, 
applications, theory and experiments. 

Learn about design aspects of indoor anechoic chambers, including tapered, rectangular and compact range for direct antenna measurement 
applications. The chamber design typically is dictated by the frequency and the size of the antennas under test. These factors ultimately determine the 
type of chamber and its size. In addition, learn more about the design concept of a compact range, the absorber layout for these chambers, as well as 
the method to evaluate the chamber performance. 

With rising demand on the electromagnetic spectrum to support communications, passive radar methods are critical for future remote sensing 
capabilities. Learn about passive radar through worked examples with experimental results. Included topics cover: passive radar fundamentals, GNSS 
reflectometry; target imaging, multistatic architectures and array based localization and tracking. 

In recent years, the proliferation of small satellites known as “CubeSats” has introduced a new paradigm for access to space for research purposes. This 
course will examine the underlying technology of CubeSats and provide examples of how they are used. In addition, the process of developing, testing, 
launching and operating a CubeSat will be described, drawing upon recent CubeSat missions. Unique aspects of CubeSat systems, such as size/power 
constraints, mission duration, payloads and constellations will be discussed, along with a view toward the future of CubeSat technology and missions.  

Thursday, August 8, 2019

Array signal processing, Geolocation, Antenna design, analysis and measurements and Compact range technology

RF microwave, millimeter-wave photonics

Reflector antennas, high frequency EM techniques, antenna and scattering measurements, anechoic chamber and compact range technology

Waveguide integrated photonics, electro-optics, and hybrid RF optical devices

Radar systems, cognition for sensing, bioinspired signal processing, passive radar, radar target recognition and micro-Doppler

Spectroscopy, sensor technology development, millimeter wave, terahertz, infrared, optical, spectral libraries and detection algorithms

8:30 a.m. - 12:00 p.m.

8:30 a.m. - 12:00 p.m.

1:30 p.m. - 5:00 p.m.

1:30 p.m. - 5:00 p.m.

8:30 a.m. - 12:00 p.m.

8:30 a.m. - 12:00 p.m.



Body Area Sensing: from E-Textiles 
to Wireless Implants
Asimina Kiourti, Assistant Professor

Atmospheric Electromagnetic Propagation 
Caglar Yardim, Research Assistant Professor

Atmospheric conditions strongly influence the EM links between the transmitter and receiver in communications systems or radar and target in a 
radar application. Receive an overview of electromagnetic principles for all communication and radar systems operating in the atmosphere that use 
propagation mechanisms such as line-of-sight, ground wave, tropospheric, ionspheric, satelite-to-earth and non-standard atmospheric propagation. 

Rapid advances in wireless communications, sensing technologies and materials are opening new and unexplored opportunities in body area sensing, 
including next-generation wearables and implants that can unobtrusively provide round-the-clock health status information. Example applications include 
clinical, sports, military and consumer electronics. Discover technologies that make body area sensing a reality, including antenna design, powering, 
flexible materials and more.

Infrared Detectors: Physics, Technology  
and Recent Advances
Sanjay Krishna, Professor

Mid-infrared imaging (3-25m) has been an important technological tool for the past 60 years, since the first report of photonic infrared detectors in the 
1950s. There has been dramatic progress in the development of antimonide based detectors in the past decade with new materials like Type II strained 
layer superlattices (SLS) demonstrating very good performance. This tutorial will discuss the basics of infrared detectors, mention the phenomenology in 
the infrared that drive applications and recent advances in antimonide based infrared detectors. 

Introduction to Hardware Security: Trojans, 
Counterfeits, and Security in an Interconnected World  
Jamin McCue, Electronics Engineer at the Air Force Research Laboratory (AFRL)

Recent hardware-enabled security attacks such as Spectre and Meltdown have highlighted the need for security principles to be addressed in the 
hardware domain. This course introduces participants to the plethora of research topics in the field of hardware security used to mitigate hardware-based 
security attacks. The intended audience includes security engineers, hardware designers, IC designers, and others interested in knowledge of security in 
the hardware domain. 

SCHEDULE &
COURSE DESCRIPTIONS

Switching Noise Mitigation in DC-DC Power Converters 
for RF, Analog, and Mixed-Signal System-on-Chip (SoCs)
Ayman Fayed, Associate Professor

Due to their high power conversion efficiency, DC-DC power converters are very attractive for realizing power supplies within RF, Analog and Mixed-
Signal System-on-Chip (SoCs). However, the large switching noise they produce can significantly degrade the performance of the noise-sensitive analog 
and RF functions within the SoC. This short course will discuss the different mechanisms by which power supply switching noise can couple into analog/
RF circuit loads, along with the various mitigations techniques adopted in the industry. 

The demand for securing digital computing systems has propelled the development of security primitives, such as physically-unclonable functions 
(PUFs), true random number generators (TRNGs), and RF fingerprinting. This short course will present an overview of the historical evolution and main 
design principles of security primitives. A detailed comparison will also be provided between the different primitives, highlighting their unique aspects and 
performance metrics. The course is intended for design, application and test engineers and technicians, as well as others interested to learn about the 
fundamental aspects of security primitives. 

Introduction to Hardware Security Primitives        
Waleed Khalil, Associate Professor

Friday, August 9, 2019

Thursday, August 8, 2019, Continued

Bioelectromagnetics, medical sensing, E-textiles and wireless implants

Electromagnetic theory, lower atmospheric propagation and sea clutter

Antimonide based narrow gap semiconductor materials, infrared detectors and focal plane arrays

Trusted and assured microelectronics, IC hardware security and RF & mixed-signal IC design

Power Management Integrated Circuits, Analog, Mixed-Signal and RF SoCs

High performance analog/mixed signal, digital and RF circuits and systems and analog domain security

8:30 a.m. - 12:00 p.m.

1:30 p.m. - 5:00 p.m.

1:30 p.m. - 5:00 p.m.

8:30 a.m. - 12:00 p.m.

1:30 p.m. - 5:00 p.m.

1:30 p.m. - 5:00 p.m.
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Small group learning experience with renowned experts 
The Ohio State University ElectroScience Laboratory 
(ESL) is offering 12 half-day short courses on key topics 
in EM and RF. Instructors for the short courses are 
world-renowned faculty and researchers from The Ohio 
State University Department of Electrical and Computer 
Engineering. The courses are designed for engineers, 
technicians, graduate students, and others interested in 
learning about these specialized topics. 

Professional Development / CPD
ESL Short Courses qualify for State of Ohio Professional 
Engineers Continuing Professional Development (CPD) 
program hours. 

Registration Fees
Attend in-person or remotely via streaming video.

Half-Day Regular  Student
$550  $275

Each in-person short course registration fee includes a 
lunch each day. Cancellations prior to July 19, 2019 will 
be refunded minus a $50 administration fee. No refunds 
will be made after July 19. 

Registration Deadline: July 19, 2019
Register Online at: 
https://electroscience.osu.edu/short-course-registration

Select special topics of interest to you
ESL short courses cover adaptive antennas, GNSS, RF 
measurements, photonics, body area sensing, mixed 
signal and RFIC circuits, propagation, IR detectors, trusted 
micro-electronics, CubeSats and passive radar. Courses 
are conducted in a small group environment. Moreover, you 
can attend multiple courses in the same location during this 
three-day event. 

Can’t come to Columbus? Attend and interact remotely
Attend in Columbus, Ohio or avoid the cost of traveling 
and attend remotely via an interactive online meeting with 
streaming video. 

Recommended Accommodations
The Blackwell Inn
2110 Tuttle Park Place, Columbus, OH 43210
614.297.4000 or 866.247.4003

Springhill Suites Marriott OSU
1421 Olentangy River Road, Columbus, OH 43212
614.297.9912

Hampton Inn and Suites Columbus OSU
3160 Olentangy River Road, Columbus, OH 43212
614.268.8700

Further Information
Visit the event website or contact: 
https://electroscience.osu.edu/esl-short-courses  

Professor Bob Burkholder
614.292.4597 | burkholder.1@osu.edu

Michelle Diefenbach
614.292.6191 | diefenbach.8@osu.edu


