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As the world’s largest professional association dedicat-
ed to advancing technology for humanity, IEEE plays 
a pivotal role in shaping the future. With over 460,000 
members globally, the Boston area stands out as a vi-
brant hub, home to more than 6,700 IEEE members. 
Our community thrives on collaboration, innovation, 
and shared passion for engineering breakthroughs.

Membership development is the lifeblood of IEEE. It 
ensures our sustained growth and vitality. Here in Bos-
ton, we recognize the critical role that engaged mem-
bers play in shaping our collective destiny. Whether 
you’re a seasoned professional or a student embarking 
on your journey, your involvement matters.

The IEEE Boston Section offers a wealth of opportuni-
ties:
Networking: With over 30 Chapters and Affinity 
Groups, we foster connections across diverse fields—
from computing to sustainable energy, aerospace, 
communications, robotics, and healthcare. Engage 
with like-minded professionals, share insights, and col-
laborate on world-changing technologies.

Promoting Growth Through 
Membership Development 
By Ramon De la Cruz, IEEE Boston Section Past Chair 2020

Volunteering: Are you passionate about making an im-
pact? Volunteer with us! Whether mentoring students, 
organizing events, or contributing to technical initia-
tives, your expertise matters. Reach out to us at https://
ieeeboston.org or use our contact form.

Membership Growth: We invite you to become an 
IEEE member if you haven’t already. For those with 10+ 
years of experience, explore our membership options 
here.

IEEE Boston Section thrives because of its engaged 
members. Together, we engineer a better tomorrow—
one innovation at a time. Let’s build a stronger commu-
nity, amplify our impact, and inspire the next generation 
of technologists.

Connect with us on to stay informed and engaged.

Remember: Membership isn’t just a status; it’s a com-
mitment to shaping the future. Join us today!

NOMINATE A  COLLEAGUE FOR AN 
IEEE BOSTON SECTION AWARD

 
More information about the awards can be found here, 

https://ieeeboston.org/ieee-boston-section-awards/

The deadline for nominations is August 1, 2024
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IEEE Boston Section Social Media Links:
Twitter: https://twitter.com/ieeeboston

Facebook: https://www.facebook.com/IEEEBoston

YouTube: https://www.youtube.com/user/IEEEBostonSection

Instagram: https://www.instagram.com/ieeeboston/

LinkedIn: https://www.linkedin.com/groups/IEEE-Boston-Section-3763694/about

IEEE Boston Section Awards
Call for Nominations

The IEEE Boston Section is seeking qualified candidates for its section awards. 
The three section awards are

•	Distinguished Service Award
•	Distinguished Member Award
•	Student Achievement Award

 
More information about the awards can be found here, 

https://ieeeboston.org/ieee-boston-section-awards/
The deadline for nominations is August 1, 2024
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Consumer Technology Society 
Call for Volunteers!

We are currently looking for volunteers who would be interested in pushing forward the mission of the 
Consumer Technology (CT-S), Boston Chapter. The chapter is looking for volunteers to help organize 

chapter meetings and help meet the needs of the local CT-S member needs.

The Boston Section is organizing chapters into groups of similar technical interest areas to pool their 
resources for easier and better chapter collaboration in planning the chapter events.

If you have interest in volunteering for a chapter leadership position or are interested in learning 
more about what these volunteer positions may entail, please send an email to Karen Safina in 

the IEEE Boston Section office at, ieeebostonsection@gmail.com

Aakash Deliwala, Chair, IEEE Boston Consumer Technology Chapter

Engineering in Medicine & Biology Society
Call for Volunteers!

We are currently looking for volunteers who would be interested in pushing forward the mission of the Engi-
neering in Medicine & Biology Society (EMBS), Boston Chapter. The EMBS - Boston Chapter was recently 
approved in July 2021, and we’re looking to make a significant impact in the area of Biomedicine, Bioen-
gineering, and Biotechnology in the region. The chapter is looking for volunteers to help organize chapter 

meetings and help meet the needs of the local EMBS members.

The Boston Section is organizing chapters into groups of similar technical interest areas to pool their re-
sources for easier and better chapter collaboration in planning the chapter events.

If you have interest in volunteering for a chapter leadership position or are interested in learning 
more about what these volunteer positions may entail, please send an email to Karen Safina in the 

IEEE Boston Section office at, ieeebostonsection@gmail.com.

Aseem Singh, Marie Tupaj, Co-Chairs, Boston EMBS Chapter
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IEEE Boston Section Online Courses:

(Students have 180 day access to all online, self-paced courses)

Electronic Reliability Tutorial Series 
Full course description and registration at ,
http://ieeeboston.org/electronic-reliability/

Introduction to Embedded Linux Part I 
Full course description and registration at , 

http://ieeeboston.org/introduction-to-embedded-linux-part-i-el201-online-course/

Embedded Linux Optimization - Tools and Techniques
Full course description and registration at , 

http://ieeeboston.org/embedded-linux-optimization-tools-techniques-line-course/

Embedded Linux Board Support Packages and Device Drivers
Full course description and registration at , 

http://ieeeboston.org/embedded-linux-bsps-device-drivers-line-course/

Software Development for Medical Device Manufacturers    
Full course description and registration at , 

http://ieeeboston.org/software-development-medical-device-manufacturers-line-course/

Fundamental Mathematics Concepts Relating to Electromagnetics 
Full course description and registration at , 

http://ieeeboston.org/fundamental-mathematics-concepts-relating-electromagnetics-line-course/

Reliability Engineering for the Business World  
Full course description and registration at , 

http://ieeeboston.org/reliability-engineering-business-world-line-course/

Design Thinking for Today’s Technical Work
http://ieeeboston.org/design-thinking-technical-work-line-course/

Fundamentals of Real-Time Operating Systems
http://ieeeboston.org/fundamentals-of-real-time-operating-systems-rt201-on-line-course/

Reliability Tutorial Series:  Electronic Failure Mechanisms
https://ieeeboston.org/event/ieee-ansys-reliability-tutorial-series-electronic-reliability/?instance_id=3635

Reliability Tutorial Series – Accelerated Life Testing for Electronics Reliability
https://ieeeboston.org/event/ieee-ansys-reliability-tutorial-series/?instance_id=3634

NEW

NEW
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A collaborative discussion panel featuring esteemed 
members from the Institute of Electrical and Electronics 
Engineers has convened in 2021 to produce educational 
video presentations that embrace IEEE’s mission of ad-
vancing technology for humanity.
 
Among the programs they’ve produced include “Electric 
Vehicles: Fun Saving Our Planet”, “Greener Power For 
More Electric Vehicles”, “Overcoming Nuclear Fears To 
Achieve Net Zero CO2 By 2050” and “Achieving a Net 
Zero Carbon Future”, “Green Energy’s Economic Prog-
ress”, and “Net-Zero CO2 with Nuclear, Hydrogen and 
Geothermal”. Projects currently in production include the 
expansive topic of futurology, with a focus on increas-
ing the efficiency and transformation of aging electrical 
power generating stations and infrastructure to accom-
modate nuclear power; reviewing the viability of alterna-
tive energy (such as geothermal, wind and solar); and 
focusing on ‘cleaner’ fossil fuels that are more environ-
mentally-friendly to slow the rate of climate change.
 

These shows are produced and directed by Lennart E. 
Long, IEEE Senior Life Member from the Executive Com-
mittee and Past Chair of the Boston Section; Dr. Paul H 
Carr, BS, MS, MIT; PhD Brandeis U, IEEE Life Fellow; 
Dr. Ted Kochanski, SB (MIT), Ph.D (U.Texas, Austin), 
IEEE Global Education for Microelectronic Systems and 
former Boston Section Chair; and Dr. Ken Laker, B.E. 
(Manhattan College), M.S. and Ph.D. (New York Univer-
sity), IEEE Life Fellow and past President of IEEE.
 
The panel is moderated by five-time Boston/New En-
gland Emmy Award-winner and television personality 
and star of “The Folklorist,” John Horrigan. These video 
programs with presentations and discussions can be ac-
cessed at the IEEE Boston Section video portal at https://
vimeo.com/user18608275.
 
We are looking for any IEEE members that would like 
to appear on the program in the role of presenter or dis-
cussion expert. Simply reach out to Robert Alongi at the 
Boston Section at, ieeebostonsection@gmail.com.

IEEE Video Series 

Call for Articles
Now that the Reflector is all electronic, we are expanding the 
content of the publication. One of the new features we will be 
adding are technical,  professional development, and gen-
eral interest articles to our members and the local technology 
community. These will supplement the existing material al-
ready in our publication.

Technical submissions should be of reasonable technical 
depth and include graphics and, if needed, any supporting 
files. The length is flexible; however, a four to five page limit 
should be used as a guide.  An appropriate guide may be a 
technical paper in a conference proceeding rather than one 
in an IEEE journal or transaction. 

Professional development or general interest articles should 
have broad applicability to the engineering community and 
should not explicitly promote services for which a fee or pay-

ment is required. A maximum length of two to three pages 
would be best. 

To ensure quality, technical submissions will be reviewed by 
the appropriate technical area(s). Professional/interest arti-
cles will be reviewed by the Publications Committee for suit-
ability.The author will be notified of the reviewers’ decision.

The Reflector is published the first of each month. The target 
submission deadline for the articles should be five weeks be-
fore the issue date (e.g.,  June 1st issue date; article submis-
sion is April 27). This will allow sufficient time for a thorough 
review and notification to the author.

We are excited about this new feature and hope you are ea-
ger to participate!
Submissions should be sent to; 
ieeebostonsection@gmail.com
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Are you passionate about technology and eager to contribute to 
the advancement of your field? The IEEE Boston Section is ex-
cited to announce a call for volunteers to join our dynamic team 
of professionals and enthusiasts. By becoming a volunteer, you’ll 
have the opportunity to collaborate with like-minded individuals, 
develop new skills, and make a meaningful impact on the local 
technology community.

About IEEE Boston Section:
The IEEE Boston Section is a thriving community of engineers, 
researchers, students, and industry professionals dedicated to 
promoting technological innovation and knowledge sharing. Our 
section hosts a variety of events, workshops, seminars, and con-
ferences throughout the year, providing members with opportuni-
ties to learn, network, and stay updated on the latest developments 
in their fields.

Volunteer Opportunities:  
We are currently seeking volunteers to help on the following com-
mittees:

The Fellow and Awards Committee - activities include recom-
mending qualified members of the Section for advancement to 
Fellow grade and for receipt of the various IEEE (IEEE/Region/
MGA/Section) awards. Identifying and building a database of the 
various IEEE awards available for nomination and searching out 
qualified candidates, for preparing the necessary written recom-
mendations, and for assembling all required supporting documen-
tation and submit its recommendations directly to the appropriate 
IEEE body. 					             
Time Commitment: Meets 4 times a year for 1 – 2 hours per meet-
ing (virtual or in person)

Local Conferences Committee - activities include identifying 
timely topical areas for conference development. Identify cham-
pions of these conferences to run the identified conference orga-
nizing committees. The section local conference committee is not 
charged with organizing and executing individual conferences.                                   
Time Commitment: Meets 4 times per year 1 – 2 hours per meeting 
(virtual or in person)

Professional Development & Education Committee - activities 
include identifying topics, speakers, and/or organizers for appropri-
ate technical lecture series or seminars. The subject matter should 
be timely, of interest to a large segment of the membership, and 
well organized with regard to speakers and written subject matter.              
Time Commitment: meets 4 times per year, 1 – 2 hours per meet-
ing (virtual or in person) 

The Membership Development Committee - activities include 
actively promoting membership in the IEEE and shall encourage 
members to advance to the highest grade of membership for which 
they are qualified. To these ends this committee shall include wide 
representation within the Section territory, shall maintain lists of 

IEEE Boston Section 
Volunteers Wanted!

prospects and members qualified for advancement, and shall pro-
vide information and assistance to preparing applications.                          
Time Commitment: meets 4 times per year, 1 – 2 hours per meet-
ing (virtual or in person)

Student Activities Committee - activities include attracting a 
broad and diverse group of undergraduate and graduate students 
to IEEE and to engage them in activities that promote their own 
professional development as well as the ongoing growth of IEEE. 
The Student Activities Committee shall include among its mem-
bers the IEEE Counselors at the universities, colleges, and techni-
cal institutes that lie within the Section territory. It shall be respon-
sible for liaison with the Student Branches at these institutions and 
advise the Executive Committee on all other matters affecting the 
Student Members of the Section.                                                                                     
Time Commitment: meets 4 times per year, 1 – 2 hours per meet-
ing (virtual or in person)

Young Professionals Affinity Group - activities include orga-
nizing programs, and initiatives aimed to address the needs of 
early-career professionals pursuing technology-related careers 
in engineering, business, management, marketing, and law. This 
committee is committed to helping young professionals evaluate 
their career goals, polish their professional image, and create the 
building blocks of a lifelong and diverse professional network.                   
Time Commitment: meets 4 times per year, 1 – 2 hours per meet-
ing (virtual or in person) 

Benefits of Volunteering:
Volunteering with IEEE Boston Section offers numerous benefits, 
including:

•	 Networking opportunities with professionals in your field.
•	 Skill development and enhancement through hands-on expe-

rience.
•	 Contribution to the local technology community and its growth.
•	 Access to cutting-edge information and discussions.

How to Get Involved:
If you’re enthusiastic about technology and want to make a dif-
ference, we invite you to join us as a volunteer. To express your 
interest and learn more about specific roles, please visit our web-
site and fill out the volunteer application form. Our team will get in 
touch with you to discuss opportunities that align with your inter-
ests and skills.

Thank you for considering this opportunity to contribute to the 
IEEE Boston Section. Your dedication and passion are what drive 
the success of our community and its impact on the world of tech-
nology.

Volunteer Here! 
https://ieeeboston.org/volunteer/
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Introduction to Neural Networks and 
Deep Learning (Part I)
Web-based Course with live Instructor!
Times & Dates: 	 8:30AM - 12:30PM ET, Saturday, October 26, 2024

Speaker:   CL Kim

Course Format: Live Webinar, 4 hours of instruction!

Series Overview:   Neural networks and deep learning currently 
provides the best solutions to many problems in image recognition, 
speech recognition, and natural language processing.”

Reference book: “Neural Networks and Deep Learning” by Michael 
Nielsen, http://neuralnetworksanddeeplearning.com/

This Part 1 and the planned Part 2 (to be confirmed) series of 
courses will teach many of the core concepts behind neural net-
works and deep learning.

More from the book introduction: We’ll learn the core principles 
behind neural networks and deep learning by attacking a concrete 
problem: the problem of teaching a computer to recognize hand-
written digits. …it can be solved pretty well using a simple neural 
network, with just a few tens of lines of code, and no special librar-
ies.”

“But you don’t need to be a professional programmer.”

The code provided is in Python, which even if you don’t program in 
Python, should be easy to understand with just a little effort.

Benefits of attending the series:
* Learn the core principles behind neural networks and deep learn-
ing.
* See a simple Python program that solves a concrete problem: 
teaching a computer to recognize a handwritten digit.
* Improve the result through incorporating more and more core 
ideas about neural networks and deep learning.
* Understand the theory, with worked-out proofs of fundamental 
equations of backpropagation for those interested.
* Run straightforward Python demo code example.

The demo Python program (updated from version provided in the 
book) can be downloaded from the speaker’s GitHub account. The 
demo program is run in a Docker container that runs on your Mac, 
Windows, or Linux personal computer; we plan to provide instruc-
tions on doing that in advance of the class.

(That would be one good reason to register early if you plan to at-
tend, in order that you can receive the straightforward instructions 
and leave yourself with plenty of time to prepare the Git and Dock-
er software that are widely used among software professionals.)

Course Background and Content:   This is a live instructor-led 
introductory course on Neural Networks and Deep Learning. It is 
planned to be a two-part series of courses. The first course is com-
plete by itself and covers a feedforward neural network (but not 
convolutional neural network in Part 1). It will be a pre-requisite 
for the planned Part 2 second course. The class material is mostly 
from the highly-regarded and free online book “Neural Networks 
and Deep Learning” by Michael Nielsen, plus additional material 
such as some proofs of fundamental equations not provided in the 
book.

Outline:
Feedforward Neural Networks.
* Simple (Python) Network to classify a handwritten digit
* Learning with Stochastic Gradient Descent
* How the backpropagation algorithm works
* Improving the way neural networks learn:
       ** Cross-entropy cost function
       ** Softmax activation function and log-likelihood cost function
       ** Rectified Linear Unit
       ** Overfitting and Regularization:
             *** L2 regularization
             *** Dropout
             *** Artificially expanding data set
    

Pre-requisites: There is some heavier mathematics in learning 
the four fundamental equations behind backpropagation, so a 
basic familiarity with multivariable calculus and matrix algebra is 
expected, but nothing advanced is required. (The backpropaga-
tion equations can be also just accepted without bothering with the 
proofs since the provided Python code for the simple network just 
make use of the equations.) Basic familiarity with Python or similar 
computer language.
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Speaker Background:     CL Kim works in Software Engineering 
at CarGurus, Inc. He has graduate degrees in Business Admin-
istration and in Computer and Information Science from the Uni-
versity of Pennsylvania. He had previously taught for a few years 
the well-rated IEEE Boston Section class on introduction to the 
Android platform and API.

     

Decision (Run/Cancel) Date for  this Course is
Friday, October 18, 2024

Payment 	 on/by 	Oct. 1		 After Oct. 1
IEEE Members	 $95		  $110
Non-members	 $115		  $130

https://ieeeboston.org/event/neuralnetworks/?instance_id=3598

IEEE’s core purpose is to foster technological 
innovation and excellence for the benefit of humanity. 
The IEEE Boston Section, its dedicated volunteers, and 
over 8,500 members are committed to fulfilling this core 
purpose to the local technology community through 
chapter meetings, conferences, continuing education 
short courses, and professional and educational 
activities.

Twice each year a committee of local IEEE volunteers 
meet to consider course topics for its continuing 
education program. This committee is comprised of 
practicing engineers in various technical disciplines. 
In an effort to expand these course topics for our 
members and the local technical community at large, 
the committee is publicizing this CALL FOR COURSE 
SPEAKERS AND ORGANIZERS. 

The Boston Section is one of the largest and most 
technically divers sections of the IEEE. We have over 
20 active chapters and affinity groups.
If you have an expertise that you feel might be of 

Call for Course Speakers/Organizers
interest to our members, please submit that to our 
online course proposal form on the section’s website 
(www.ieeeboston.org) and click on the course proposal 
link (direct course proposal form link is 
http:// ieeeboston.org/course-proposals/ . 
Alternatively, you may contact the IEEE Boston Section 
office at ieeebostonsection@gmail.com or 781 245 
5405.
•	 Honoraria can be considered for course lecturers
•	 Applications oriented, practical focused courses 

are best (all courses should help attendees expand 
their knowledge based and help them do their job 
better after completing a course

•	 Courses should be no more than 2 full days, or 18 
hours for a multi-evening course

•	 Your course will be publicized to over 10,000 local 
engineers

•	 You will be providing a valuable service to your 
profession

•	 Previous lecturers include: Dr. Eli Brookner, Dr. 
Steven Best, Colin Brench, to name a few.
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Digital Signal Processing (DSP) 
for Software Radio 
Dates & Times:	 Course Kick-off/Orientation, 6 - 6:30PM ET, Thursday, June 13
	 	  	 Live Workshops:  6:00 - 7:30PM ET; Thursdays, June 20, 27, July 11, 18, 25
	 	 	 First Video Release, Thursday, June 13, 2024, additional videos released 		 	
	 	 	 weekly in advance of that week’s live session!

Speaker:	 	 Dan Boschen
Location: 		  Zoom                                                                            

Attendees will have access to the recorded session and 
exercises for two months (until August 20, 2024) after 
the last live session ends!

This is a hands-on course providing pre-recorded lec-
tures that students can watch on their own schedule and 
an unlimited number of times prior to live Q&A/Work-
shop sessions with the instructor. Ten 1.5 hour videos 
released 2 per week while the course is in session will 
be available for up to two months after the conclusion 
of the course.

Course Summary	 This course builds on the IEEE 
course “DSP for Wireless Communications” also taught 
by Dan Boschen, further detailing digital signal process-
ing most applicable to practical real-world problems and 
applications in radio communication systems. Students 
need not have taken the prior course if they are familiar 
with fundamental DSP concepts such as the Laplace 
and Z transform and basic digital filter design principles. 

This course brings together core DSP concepts to ad-
dress signal processing challenges encountered in 
radios and modems for modern wireless communica-
tions. Specific areas covered include carrier and tim-
ing recovery, equalization, automatic gain control, and 
considerations to mitigate the effects of RF and channel 
distortions such as multipath, phase noise and ampli-
tude/phase offsets.   

Dan builds an intuitive understanding of the underly-
ing mathematics through the use of graphics, visual 
demonstrations, and real-world applications for mixed 

signal (analog/digital) modern transceivers. This course 
is applicable to DSP algorithm development with a fo-
cus on meeting practical hardware development chal-
lenges, rather than a tutorial on implementations with 
DSP processors.

Now with Jupyter Notebooks!	 This long-running 
IEEE Course has been updated to include Jupyter 
Notebooks which incorporates graphics together with 
Python simulation code to provide a “take-it-with-you” 
interactive user experience. No knowledge of Python is 
required but the notebooks will provide a basic frame-
work for proceeding with further signal processing de-
velopment using that tools for those that have interest 
in doing so. 

This course will not be teaching Python, but using it for 
demonstration. A more detailed course on Python itself 
is covered in a separate IEEE Course routinely taught 
by Dan titled “Python Applications for Digital Design 
and Signal Processing”. 

All set-up information for installation of all tools 
used will be provided prior to the start of class.

Target Audience:	 All engineers involved in or inter-
ested in signal processing for wireless communications. 
Students should have either taken the earlier course 
“DSP for Wireless Communications” or have been suf-
ficiently exposed to basic signal processing concepts 
such as Fourier, Laplace, and Z-transforms, Digital fil-
ter (FIR/IIR) structures, and representation of complex 
digital and analog signals in the time and frequency do-
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if you are uncertain about your background or if you 
would like more information on the course.
 
Benefits of Attending/ Goals of Course:
Attendees will gain a strong intuitive understanding of 
the practical and common signal processing implemen-
tations found in modern radio and modem architectures 
and be able to apply these concepts directly to commu-
nications system design. 

Topics / Schedule:
Class 1: DSP Review, Radio Architectures, Digital 
Mapping, Pulse Shaping, Eye Diagrams

Class 2: ADC Receiver, CORDIC Rotator, Digital Down 
Converters, Numerically Controlled Oscillators

Class 3: Digital Control Loops; Output Power Control, 
Automatic Gain Control

Class 4: Digital Control Loops; Carrier and Timing Re-
covery, Sigma Delta Converters 

Class 5: RF Signal Impairments, Equalization and 
Compensation, Linear Feedback Shift Registers

Speaker’s Bio:
Dan Boschen has a MS in Communications and Signal 
Processing from Northeastern University, with over 25 
years of experience in system and hardware design for 
radio transceivers and modems. He has held various 
positions at Signal Technologies, MITRE, Airvana and 
Hittite Microwave designing and developing transceiver 
hardware from baseband to antenna for wireless com-
munications systems and has taught courses on DSP to 
international audiences for over 15 years. Dan is a con-
tributor to Signal Processing Stack Exchange https://
dsp.stackexchange.com/, and is currently at Microchip 
(formerly Microsemi and Symmetricom) leading design 
efforts for advanced frequency and time solutions.

     

Decision (Run/Cancel) Date for  this Course is 
Thursday, June 6, 2024

			   By May 30	 After May 30
IEEE Members	 $190		  $285
Non-members	 $210		  $315

https://ieeeboston.org/event/dspswradio/?instance_id=3560

For more background information, please view Dan’s 
Linked-In page at: http://www.linkedin.com/in/dan-
boschen
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Advanced Digital Design: 
Implementing Deep Machine Learning on FPGA 
Times & Dates: 	 6 - 7:30PM, Mondays, September 16, 23, 30, October 7
Speaker:   		  Kendall Farnham, Dartmouth College

Location: 		  MITRE Corporation, Bedford, MA 
	 	 	 (This course will be offered in person and live online)

Course Overview: 
Field-programmable gate arrays (FPGAs) are versatile 
integrated circuits that offer a flexible and reconfigurable 
hardware platform for implementing custom digital cir-
cuits, particularly in applications requiring specialized 
architectures. Unlike application-specific integrated 
circuits (ASICs), FPGAs can be programmed and re-
programmed after manufacturing using hardware de-
scription languages (HDLs), enabling rapid prototyping 
and iterative design processes. FPGAs can be found 
in telecommunications, signal processing, aerospace, 
and other scenarios demanding high-performance 
computing, parallel processing, low-latency data pro-
cessing, and real-time operations. The newest trends 
include integrating FPGAs with systems on chip (SoCs) 
for implementing low-latency machine learning (ML) 
and artificial intelligence. 

This Advanced Digital Design course is an intensive 
program designed to build upon foundational concepts 
in digital logic design and equip students with the skills 
needed to implement robust high-speed ML algorithms 
on an FPGA. Through a combination of theoretical 
lectures, hands-on exercises, and practical projects, 
students will explore advanced FPGA topics encom-
passing architectural considerations, signal integrity, 
timing analysis, and optimization techniques to achieve 
reliable and efficient high-speed designs. Additionally, 
this course will encourage students to explore current 
research papers and real-world industry applications to 
foster a deeper appreciation for advancements in state-
of-the-art FPGA design.   

Target audience: 
Students and professionals with a base knowledge of 
FPGA design looking to advance hardware design skills 
for developing complex customized circuits for efficient 
implementation of ML. 

Benefits of attending:
•	 Valuable professional development creating 
skills that lead to job offers
•	 Reinforce and expand knowledge of VHDL and 
FPGA-specific design methodology. 
•	 Develop skills for implementing high-speed, ro-
bust, reliable circuits on FPGAs. 
•	 Gain understanding of real-world industry appli-
cations of FPGAs and SoCs.

Course Objectives: 
By the end of this course, students will possess the ex-
pertise needed to tackle complex high-speed hardware 
design challenges using FPGAs. They will be well-pre-
pared to contribute to cutting-edge research, industry 
projects, and advancements in areas such as telecom-
munications, data centers, embedded systems, and 
high-performance computing.

Prerequisites:
•	 Understanding of digital logic design principles 
and methodology (e.g., Boolean algebra, finite state 
machines, data path elements)
•	 Familiarity with VHDL programming (or Verilog)
•	 Experience with FPGA development boards and 
tools (e.g., Vivado)

Speaker Bio: 
Kendall Farnham is a PhD candidate in Dr. Ryan Hal-
ter’s bioimpedance lab at the Thayer School of Engi-
neering, Dartmouth College. She has 10+ years of 
experience in the electrical and computer engineering 
(ECE) field and 5+ years of teaching and mentoring 
experience, having held several leadership positions 
within academia and industry. She received her bach-
elor’s degree in ECE in 2014, worked in the defense 
industry as a software engineer for 4 years where she 
discovered her passion for research, and returned to 
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school to expand her education to include hardware de-
sign for space medicine applications. Specifically, she 
is interested in FPGA-based biomedical device design, 
currently working to develop space-compatible technol-
ogies that use impedance to monitor and detect physi-
ological effects of space travel. Her expertise includes 
high-performance FPGA-based digital system design, 
analog circuit design, multi-modal imaging algorithms, 
and system integration. 

Course Outline: 
1.	 Review of Digital Logic Design and FPGA Pro-
gramming
•	 Boolean algebra, combinational and sequential 
circuits, finite state machines
•	 FPGA, SoC, and SoM architectures and tool-
chains
•	 VHDL programming techniques and design 
methodology
•	 Writing effective testbenches, RTL simulation in 
Vivado
•	 Introduction to ML algorithms and FPGA-specific 
optimization strategies 
2.	 High-throughput Communication on FPGAs
•	 Pipelining and parallelism for high-speed de-
signs
•	 Synchronous vs. asynchronous communication 
protocols (SPI, SCI, UART, LVDS, I2C, PCIe, USB, Eth-
ernet, etc.)
•	 Compare hardware/software/firmware imple-
mentations of ML: throughput speeds, resource utiliza-
tion, and latency 
•	 Methods used to achieve ultra-high sampling 
rates (>> system clock, GS/s range)
•	 Utilizing advanced IP cores and IO buffers for 
high-speed interfaces and data storage
3.	 Advanced FPGA Techniques for High-speed 
Systems
•	 Clock domain crossing verification and synchro-
nization techniques

•	 Resource utilization, critical path identification, 
and optimization strategies
•	 Timing constraints, static and dynamic timing 
analysis
•	 Signal integrity analysis 
4.	 High-Speed Design Verification and Testing
•	 Simulation-based verification techniques, ad-
vanced debugging, and waveform analysis
•	 Post-layout verification and back-annotation
•	 Test and validation strategies for high-speed de-
signs
•	 Utilizing debug cores for real-time logic analysis
5.	 Machine Learning on FPGAs
•	 Algorithm validation and verification in software 
•	 Compare capabilities and implementation strate-
gies of ML on FPGAs, SoCs, and SoMs
•	 Optimization strategies for efficient ML imple-
mentation in hardware (e.g., convolution)
6.	 Digital Systems in Industry
•	 Techniques and best practices for scalable, re-
usable, reliable, and robust FPGA design
•	 Board-level considerations for high-speed sig-
nals: PCB layout guidelines, power distribution and de-
coupling, transmission line theory and termination tech-
niques
•	 Emerging trends for FPGA-based digital signal 
processing (DSP) applications

CEU/PDH are are availabe upon request. A small fee 
may apply for the credits

     

Decision (Run/Cancel) Date for  this Course is
Monday, September 9, 2024

Payment 		  By Sept. 3		  After Sept. 3
IEEE Members	 $120			   $140
Non-members	 $250			   $300

https://ieeeboston.org/event/advanced-digital-design/?instance_id=3481
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