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This course is intended as an introduction to: 

 

Electromagnetic Wave Propagation, 

Guiding, Sending, and Receiving 

as well as  

Electromagnetic Compatibility (EMC)  

 

that does not require to have a background in electrical engineering. 

It will be useful for engineers that face the technical challenge of 

transmitting high frequency / high bandwidth data and / or EMC 

problems in e.g. medical, automotive, or avionic applications. Both 

circuit and field concepts of electromagnetic wave propagation will be 

introduced. Relevant physics will be reviewed. 

What this is About 
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Curriculum 

Week Topics Lecture Notes 

1 Course Overview, Introduction to Waveguides & Antennas, Introduction to EMC [00] – [02] 

2 Basic Time-Harmonic Circuit Analysis, Power and Power Transfer [03] – [04] 

3 Quality Factors, Resonant Circuits, Matching Circuits [05] – [07] 

4 
Two-Port Network Parameters, Transmission Line Basics, 

Telegrapher‘s Equations and Solutions 
[08] – [10] 

5 Transmission Lines with Terminations, Impedance Transformation of Loads [11] – [12] 

6 Transmission Lines with Junctions, Transmission Lines in Time Domain [13] – [14] 

7 Time Domain Reflectometry, Basics of Waveguide Theory, Electrical Waveguide Design  [15] – [17] 

8 Plane Electromagnetic Waves, Radiation and Radiation Fields [18] – [19] 

9 Wire Antennas & Antenna Parameters, Wireless Communication [20] – [21] 

10 Further Antenna Types & Antenna Arrays, Modeling for EMC, Noise Sources  [22] – [24] 

11 EMC Standards & Organizations, Galvanic, Inductive, Capacitive Coupling,  [25] – [26] 

12 Radiative Coupling, Transmission Line Coupling  [27] – [28] 

13 Overview of EMI Control Techniques, Signal Balancing and Filtering [29] – [30] 

14 Grounding and Decoupling , Shielding, Wrapping Up [31] – [33] 
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Exercises 

All exercises are „just in time“, 

i.e. students shall actively work 

on the task during the exercise  

under the guidance of the 

teaching assistant. Working and 

discussing in groups is highly 

desired. 

Solution to the tasks will be 

provided on Stud.IP after the 

exercise has taken place. 
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English Literature 

[Source: www.amazon.com] [Source: www.amazon.com] 

Useful references in English (available at TUHH): 

[Source: www.amazon.com] 
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Useful references in German (available at TUHH):  

German Literature 

[Source: www.amazon.com] [Source: www.amazon.com] [Source: www.amazon.com] 


