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Introduced at IMS2015, the RF Boot 
Camp has been a great way for 
newcomers to the RF & Microwave 

field, as well as seasoned profession-
als, to expand their knowledge regard-
ing the basic principles and techniques 
used in the exciting field of RF/Micro-
wave technology.

Add RF Boot Camp to Your 
Learning Plan With a Full 

Day of RF/Microwave 
Skills Growth  
on Monday,  
12 June 2023! 
• �Schedule :  Monday, 

full day
Industry and academia 
recognize the critical need 
for RF/microwave (RFMW) 

knowledge in optimizing and accu-
rately characterizing products. Often 
embedded with high-speed digital, 
software, and firmware elements, 
our designs require knowledge of the 
impact on RFMW system performance 
across all aspects of development, 
from simulation to prototyping, lay-
outs, and testing.

RF Boot Camp is designed to 
grow RFMW skills in an educa-
tional forum that is focused on the 
fundamentals of microwave theory 
and techniques. We focus on teach-
ing the fundamentals, terminology, 
and applications of RF and micro-
wave design, simulation, and mea-
surement—for those new to RFMW, 
those wishing to stay current with 
new technologies and applications, 
or even for booth staff members 
who would l ike to understand a 
little more about microwave tech-
nology and terminology. Two IEEE 

continuing education credits are 
offered to RF Boot Camp attendees.

RF Boot Camp material is updated 
each year based on student feedback, 
IMS location, and industry needs. 
Attendance in Denver in 2022, our 
first in-person event since IMS 
Boston in 2019, exceeded 150 
attendees from industry and 
academia (Figures 1 and 2)! RF 
Boot Camp has demonstrated 
each year to be a true testament 
to the quality and effective-
ness of—and need for—this 
valuable day of learning in the 
fundamentals of RF and micro-
wave theory.

The main agenda for RF 
Boot Camp 2023 includes 
a series of tutorials, delivered by 
experts from Keysight Technologies; 
Modelithics, Inc.; University of South 
Florida; Eindhoven University of 
Technology; and Ericsson Research 
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Sweden. The refreshed and updated 
topics for RF Boot Camp at IMS2023 
will include the following: 

•• the RFMW signal chain
•• network characteristics, analysis, 
and measurement

•• fundamentals of RF simulation
•• device modeling and impedance 
matching basics

•• spectral analysis and receiver 
technology

•• signal generation
•• modulation and vector signal 
analysis

•• microwave antenna basics
•• RFMW focus application (Erics-
son Research).

At RF Boot Camp in Denver at 
IMS2022, we introduced a special ses-
sion on RFMW focus application, where 
our analog devices guest addressed 
the challenges of product development 
for a transmitter/receiver system and 
inspired RFMW learning. RF Boot Camp 
2023 will feature Ericsson Research 
Sweden’s insights in our RFMW focus 
application session. Register today to 
attend IMS2023 in San Diego and RF 
Boot Camp and be part of the many 
other valuable IMS week technical and 
networking activities!

ML/AI Boot Camp
•• Organizers: Qi-Jun Zhang (Car-
leton University), Costas Sarris 
(University of Toronto), and Ulf 
Gustavsson (Ericsson)

•• Schedule: Monday, half day
The ML/AI Boot Camp will pres-

ent the basics of artificial intelligence 
(AI)/machine learning (ML) for 
microwaves. The course is targeted to 
general audiences in the microwave 
community who are not necessar-
ily experts in AI/ML. To start with, 
the course addresses basic questions, 
such as the following: What is AI/ML? 
Why are AI/ML tools relevant for the 
microwave community? How can AI/
ML be used in microwave design, and 
how can it be adopted in microwave 
circuits and systems? We also address 
what the benefits and limitations of 
using AI/ML in microwave technolo-
gies are.

The course will introduce basic types 
of ML methods, such as multilayer 
perceptrons, radial basis function net-
works, convolutional neural networks, 
time-delay neural networks, recurrent 
neural networks, long short-term mem-
ory networks, generative adversarial 
networks, and reinforcement learning. 
Examples of applications of AI/ML to 
microwaves will be presented.

This course is intended for engineers 
who want to learn the basics of AI/ML 
or are interested in using AI/ML for 
microwave applications, marketing 
and sales professionals who are inter-
ested in understanding the basics and 
relevance of AI/ML for microwaves, 
and university students who would 
like to acquire basic knowledge of 
AI/ML. The course will provide ample 
opportunities for audience interaction 
as well as questions and answers.

Quantum Boot Camp
•• Organizers: Prof. Kevin O’Brien 
(MIT), Prof. Will Oliver (MIT), 
and Dr. Ofer Naaman (Google)

•• Schedule: Monday, half day
The quantum computing industry 

relies heavily on microwave technol-
ogies, yet the connection between 
the IEEE Microwave Theory and 
Technology Society and quantum efforts 
is still nascent. For the quantum com-
puting industry to succeed, it is essential 
to train multidisciplinary engineers who 
understand both quantum physics and 
microwave engineering. Quantum engi-
neering is a fast-growing interdisciplin-
ary field of research in which microwave 
and RF engineers can play an important 
role, especially in the areas of quantum 
sensing, quantum communications, 

Figure 1. Attendees come from a wide range of backgrounds and interests, yet all take 
away useful information from the day. 
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Figure 2. Dr. Dunleavy is explaining the nuances of the iconic Smith chart used 
extensively in our field!

(continued on page 117)
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[Online Video]. Available: https://www. 
youtube.com/watch?v=R_Vv5XKHHlg

[17]	 J. Bandler, M. Ogrodnik, and D. Tajik, Mc-
Master Univ., Hamilton, ON, USA. Clear, Brief, 
Engaging: Your Thesis in Three Minutes. (Feb. 
2018). [Online Video]. Available: https://www.
youtube.com/watch?v=0hhNHXlNLvE

[18]	 J. Bandler, M. Ogrodnik, and D. Tajik, Mc-
Master Univ., Hamilton, ON, USA. Authentic, 
Engaging, Clear: Your Thesis in 3 Short Minutes. 
(Feb. 2019). [Online Video]. Available: https://
www.youtube.com/watch?v=D5Pq6jzeTA4

[19]	 J. W. Bandler, M. Ogrodnik, and E. Dao, Mc-
Master Univ., Hamilton, ON, USA. Authentic, 
Engaging, Clear: Your Thesis in 3 Short Minutes. 
(Feb. 2020). [Online Video]. Available: https://
www.youtube.com/watch?v=P1odK_Abaiw

[20]	 J. W. Bandler, R. Ho, M. Ogrodnik, and D. Tajik, 
McMaster Univ., Hamilton, ON, USA. Connect-

ing with Your Audience, Delivering Your Best. (Feb. 
2021). [Online Video]. Available: https://www.
youtube.com/watch?v=hJTskhBgDnw&ab 
_channel=JohnBandler

[21]	 J. W. Bandler, E. M. Kiley, and A. Kovacevic, 
“The art of effectively communicating com-
plex, highly technical work in three minutes,” 
in Proc. IEEE MTT-S Webinar, Mar. 2017. [On-
line]. Available: https://t.co/iCsHW8vnRm 

[22]	 J. W. Bandler, E. M. Kiley, and D. Tajik, “Com-
municating your highly technical work to 
non-specialists in three short minutes,” in 
Proc. IEEE MTT-S Webinar, Mar. 2018. [On-
line]. Available: https://goo.gl/AM1ZUA 

[23]	 J. W. Bandler, E. M. Kiley, and D. Tajik, “En-
gaging your non-specialist, non-technical 
listener in just three minutes,” in Proc. IEEE 
MTT-S Webinar, Mar. 2019. [Online]. Avail-
able: https://goo.gl/UeqLpG 

[24]	 J. W. Bandler, E. M. Kiley, and E. Dao, “Con-
necting with your audience, delivering your 
best,” in Proc. IEEE MTT-S Webinar, Mar. 
2020. [Online]. Available: http://bit.ly/3mt​
_wbnr 

[25]	 J. W. Bandler, E. M. Kiley, D. Tajik, and A. 
Eid, “Exploring online presentation skills 
for engaging your audience,” in Proc. IEEE 
MTT-S Webinar, Mar. 2021. [Online]. Avail-
able: www.tinyurl.com/kzj498yv 

[26]	 A. Eid, J. Hester, J. W. Bandler, E. M. Ki-
ley, and D. Tajik, “Communicating your 
research to the masses: The science of 
“sticky” ideas and the art of the 3MT,” 
in Proc. IEEE MTT-S Webinar, Mar. 2022. 
[Online]. Available: https://tinyurl.com/
jpsudw82 
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and the microwave control of quantum 
computing platforms.

The Quantum Boot Camp will intro-
duce the basics of quantum engineer-
ing, targeting microwave engineers 
who want to understand how they can 
make an impact in this emerging field. 
It features speakers covering quantum 

engineering basics with a focus on 
the design, fabrication, control, and 
measurement of quantum systems 
with a focus on superconducting 
qubits. The course will conclude with 
an industry perspective from one of 
the leading commercial providers of 
quantum computing.

The intended audience includes new 
engineers, engineers who may be chang-
ing their career path, and marketing 
and sales professionals seeking a better 
understanding of quantum technology 
as well as current college students look-
ing to learn more about the practical 
aspects of quantum technology.�

Advanced Practice  
Paper Competition
An advanced practice paper is one that 
describes, in contrast to basic research, 
a practical RF/microwave design, in-
tegration technique, process enhance-
ment, and/or combination thereof that 
results in significant improvements in 
performance and/or in time to produc-
tion for RF/microwave components, 
subsystems, or systems. Any author 
can submit to this category. Judges 
will review the presentations of all fi-
nalists, whose identities at this point 
are known publicly, thereby choosing 

a winner, who will be announced at 
the IMS Plenary Closing Session.

Congratulations to the winners of 
the IMS2022 student, industry, and 
advanced practice paper competitions 
in Figures 1, 2, and 3, respectively.
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