Electromagnetic Compatibility — EMC

TNE111 Electromagnetic Compatibility, 6 credits.

Background

Electromagnetic compatibility (EMC) is an aspect of electronics that has received more
attention lately. Even though it seems like a quite “new” area the existence is virtually as old
as the use of electrical power. More devices, compacter designs, lower operational voltages
(low power) devices, faster and/or high-power electronics. Simply more of everything
everywhere provides a lot of challenges.

Electrical devices running from alternating current (AC) plug (one phase or three phases, e.g.,
one phase 230 V) are connected to each other via the power supply grid, and the maximum
level of “Conducted emissions” through cord out to the grid is regulated. “Radiated emissions”,
which refers to unintentional radiation from the device is the second EMC emission leg. Direct
current (DC)-powered systems, e.g., automotive have their own standards/regulations.
“Susceptibility”, the ability of a device to withstand emissions is another regulated aspect.
Knowing what is applicable when is part of the EMC challenge. What requirement when, how
and why is it tested?

Apart from regulations there are functional aspects. Higher clock-speeds, shorter rise and fall
times give signals that cover wider spectrums and consequently are meaner to adjacent circuits.
Sometimes improved EMC performance (reduced emissions) goes hand in hand with
functional performance and sometimes they tend to opposite (speed). Components and circuits
aren’t ideal; the reality isn’t perfect. Moreover, the solution must be reasonable from industrial
perspectives, i.e., cost and manufacturability. What should we think of, and how can we make
a better/smarter design trade-off?

The Course

The course covers EMC fundamentals, from theory to design. As the major carrier of
electronic components, the PCB is one important part affecting the EMC-performance of an
electronic device/product. The primary focus is EMC issues, theory, technology, and
importance in electronics design. Eight lectures covering the EMC perspective from theory,
regulations to practical considerations, including system perspective. Both theory and
technology are trained with labs. Theoretical knowledge, advanced skills, deep understanding,
and analysis of electronics are practiced and tested with project work. A mandatory oral exam
and an optional written exam concludes the course. Lectures and computer labs will be
concentrated mostly in the first period of the course, and the project will be the main focus in
the second period.

Course organisation

Htl1 (First half of the semester): Lectures and computer labs.
Ht2 (Second half of the semester): A few classes, one measurement lab, and the project.

Lectures:
Power point is used; slides will be available on Lisam a day or two in advance.



Class:
A mixture of own work with problems and instructor led activities. Main purpose is to
discuss, look at problems, preparation for the exam.

Labs:

Preparation exercises are mandatory if there are any in the respective lab, see the lab-sheets.

No written report. Examination of each lab at the end of the lab session. Hence, if the tasks
are not finished in time, then it must be finished on own time after the lab.

Project:

There will be proposals to select from, but own suggestions are encouraged.

Scheduled status meetings. Mandatory but ok to miss one or two if a valid reason is given in
advance.

A project report and oral presentation is mandatory to finish the project. Some instructions
will be given, apart from the fact that senior undergrads are supposed to know how to write a
technical report.

The project must be presented with a power point (or similar tool) presentation at the end of
the semester.

Oral examination:

Oral examination will be conducted in small groups by the end of the fall. The oral
examination consists of two parts. First a series of rather quick oral questions and then in the
end a single slightly larger problem that should be explained. The problem is a typical problem
of a written exam. You are given some time (Including access to the EMC formula sheet) to
figure out how to solve it. You will answer everything individually.

Optional written exam for higher grades:
The written exam will be given in January.
The exam will be four hours (maximum).
Further details see “Written exam” on Lisam.

Course Literature
Paul R. Clayton, et al., “Introduction to Electromagnetic Compatibility”, 3 ed., ISBN:
978-1-119-40434-7, or 2" ed., ISBN-13: 978-0-471-75500-5, Wiley-Interscience, USA.
Course specific formula sheet available on Lisam.
Various course material and recommended reading on Lisam.

Examination

From the course syllabus with some additional explanation the examination consists of:
UPG1 Oral examination 2 credits U, G

KTR1 Optional written examination Ocredits U, 3,4,5

PRA2 Project work and oral examination 3 credits U, G

LAB2 Laboratory work 1 credits U, G

e Together with approved project (PRA2) and laboratory work (LLAB2) the oral
examination (UPG1) gives the grade 3. For higher grades an optional written
examination (KTR1) is required.

UPGT1 (course module) is the oral examination to pass the theoretical part of the course.
Questions discussion based on course content. In general, you can get question about



anything that is addressed in the course. Direct questions from course material but you might
also get new subject related cases, scenarios, questions. Possible grade is U, G.

KTR1 (course module) is optional for higher grades 4 and 5. The code KTR together with U,
3,4, 5 is used due to administrative reasons. UPG1 must be passed to complete the course. A
written result below the requirement for grade 4 does not make any difference.

PRA2 is the course module for the project. A technical project that is finalized with a written
report (scientific paper style) and a presentation.

LAB2 is the lab-module. Grade G is acquired when all labs are passed.

Rules of conduct

It is ok to use Al-tools, such as generative Al (Large language models, LLMs) to find
information, aid in your learning process. However, in any examination you should solve the
task yourself, and be able to explain/motivate/repeat any task/problem. You should be able to
say/explain why you have done something as you have. This is extra important in labs
including the preparation tasks and in the project work. Retrieve knowledge, look up
information, but be able to explain (prove that you have gained knowledge) why you did as
you did, and where you have gotten the information from, regardless of information source.
The last is extra crucial for theoretical/technical assumptions/conclusions but also valid for
calculations (You don’t need to memorize equations and/or equation number or so, but you
should be able to show/lookup). In the project report (paper or regular report) and in the
presentation it should be clear where the information comes from, what is based on books,
digital sources (any kind including generative Al), and what is the result of your own work
and ideas.



