New Lecture in WS 2016
Microwave Filters: Theory, Design, and Realization
 Do you know how the interferences can be avoided in communication systems?
 Do you know that a billion $ mission of a satellite communication system can be
interrupted or even failed because of a microwave filter malfunction?
 Do you know how one can approximate and realize a specific filter characteristic?
 Are you familiar with different technologies in the area of microwave filters?
 Do you know advantages, disadvantages, and limitations of each technology?

Take this course to learn about all the above, and more!
Microwave filters are vital components in a huge variety of electronic systems, including
cellular radio, satellite communications and radar. This course covers the basic linear
passive network theory which is required for a theoretical understanding of filter design.
This includes network parameters, network analysis, and network synthesis. Lumped
element prototypes which can be considered as the building blocks of lumped and
distributed filters will be introduced. Different amplitude and phase approximation together
with the synthesis approaches will be discussed. Filter transformations which enables us to
generate every possible filter response such as bandpass, highpass, and bandstop together
with the effect of loss of the contributing elements on the filter response will be explained.
TEM transmission line filters including Richards transformation, stepped impedance and
coupled line filters are covered. The design procedure of narrowband filters based on the
coupling factor matrix and external quality factor including examples in different
technologies such as microstrip and dielectric resonators will be covered. Optimization
necessity of the microwave filters and different approaches for that purpose are addressed.
Finally, advanced technologies of microwave filters such as MEMS, high temperature
superconductor, substrate integrated waveguide filters and etc. will be introduced. During
the period of the course different filter design examples, for different categories of
microwave filters are provided. Based on the general know‐how and the interest of the
students the lecturer can provide more materials than the above mentioned one or less.
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Course Contents:











Introduction to microwave filters
Basic network theory
Design of lumped lowpass prototype networks
Circuit transformation on lumped prototype networks
Coupled resonator circuits
TEM transmission line filters
Introduction to waveguide filters
Introduction to dielectric resonator filters
Introduction to different filter technologies
Computer aided design

Prequisite:
Hochfrequenztechnik, Leitungtheorie

Course Credits:
3 SWS (2 Lectures, 1 Exercise)

Language of Instruction:
English

Evaluation procedure:
Oral exam

Time and location:
Monday: 8:30-10:00 + 10:15-11:00, D037

Instructors:
Dr.-Ing. Payman Rezaee (pre@tf.uni-kiel.de)
Prof. Dr.-Ing. Michael Höft (mh@tf.uni-kiel.de)

This course is targeting postgraduate students.
Literature:
[1] I. C. Hunter, Theory and Design of Microwave Filters. London: IET, 2006.
[2] J.-S. Hong and M. J. Lancaster, Microstrip filters for RF/microwave applications. New
York: Willey, 2001.
[3] G. Matthaei, L .Young, and E. M. T. Jones, Microwave Filters, Impedance Matching
Networks and Coupling Structures. Norwood, MA, Mcgrow-Hill, 1964.
[4] Relevant articles related to the topics.
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