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5 Syllabus of lessons

Several lessons are offered  by the Department of Electrical Engineering at  the Wilhelmshöher Alle 71 – 73 location. Lessons that are offered in one of the 17 other locations can normaly be held at the other locations. All four locations within Kassel are reachable by tram and bus. Students do not pay for this travel expense; the student identity card is  a valid permanent transportation ticket within the town and it’s suburbs. The following lessons are held every two years. Information on contents study aims quantity of hours and credits, and the structure of the class is described.

The figures indicate the number of hours per week for lectures (L), practical exercises (E), and laboratory practicals (P). 

16-001

Modelling of Global Environ​mental Changes (Modellierung globaler Umwelt​ver​än​derun​gen) 

L2 E0 P0
3 cr 

study aims: global environmental problems (e.g. change of climate and reduction of the ozone layer) are dependent on the interactivity of natural and social processes. The complexity of this interaction can partly be presented in a new category of models, the so-called integrated models. Advanced students have the opportunity to get to know the basis of such models as well as to work with such a model and to use it for the analysis of the interrelation of problems. IMAGE 2 is an integrated model to analyze global changes of the environment and is internationally used for scientific examinations and the development of strategies, e.g. in the International Geosphere-Biosphere Programme (IGBP), in the Human Dimension Programme (HDP), through the Intergovernmental Panel on Climate Change (IPCC), and for Climate Convention Negotiations. 

Students may learn the following through the work with this model: they may get a better understanding of how the global environment works and how society influences the global environment. They may get a better understanding of the efficiency of different strategies to reduce the change in the climate and practical knowledge of the state-of-the-art global modelling. 

contents: modelling and analysis of energy-based emission of the regions of the world - modelling of sources of emission on a global basis - modelling of global patterns of the use of land - modelling of the fluxus between biosphere and atmosphere - modelling of physical and chemical processes in the climatic system of the earth - use of the IMAGE 2 models to judge climate strategies - use of IMAGE 2 models for international environmental politics. 

prerequisites: mathematics, computer, environmental science, 5th semester and up 

examination: project/class participation, brief written report 

lecturer: J. Alcamo

16-002


Environmental System Analysis: An Introduction for Engineers and Scientists (Umweltsystemanalyse: Einführung für Ingenieure und Naturwissenschaftler)

L4 E0 P0
6 cr 

study aims: how can we reduce or even avoid any negative effects on the environment? How can we understand complex correlations of efficiency in the systems to understand any interference as well? How can we use mathematical methods to solve such problems? These are the basic questions the class focusses on. This class introduces the students to a method - the system analysis - which offers a better understanding of environmental problems. 

contents: 1. fundamentals in system analysis - specification of the approach in comparison to other methods - structure of problems - development of mathematical models - use of models / model analysis. 2. practice of system analysis: work on two concrete examples - introduction to complete system analysis (formulation of the problem, development of a model, validation of a model, use of a model, analysis of results, development of stratagies). The two examples are introduced at the beginning of the class. 

prerequisites: fundamentals in mathematics and environmental knowledge, 3rd semester and up 

examination: will be announced in class 

lecturer: J. Alcamo

16-010


Simulation and Modelling of Measurement Systems and Sensors (Simulation und Modellierung von Meßsystemen und Sensoren) 

L0 E0 P2
3 cr 

study aims: application of computer-based methods of measurement and design to solve problems of measurement engineering; development of strategies for solutions, knowledge of the important, recent software packages, application of the theoretical fundamentals through practical examples. 

contents: introduction to a computer based simulation tool (MATLAB or Mathematica) and simulation of a sensor (presentation of the Bode-graph, circle diagram, etc.); introduction to the simulation by the method of finite elements (FEM) and application on practical design of a whirl current sensor; introduction to a software tool to automatize and visualize measurement with HP-VEE and application on a problem from the field of measurement engineering; introduction to the programme PSPICE to simulate electrotechnical circuits and application on a sensor-analysis circuit; time discret signal processing with a computer (filtering, convolution, FFT, etc. with MATLAB). 

prerequisites: EMT, ADM, 8th semester and doctoral students 

examination: oral (lecture in class) 

lecturer: W.-J. Becker, O. Glitza, W. Ricken

16-011

Analogue and digital measuring methods

L3 E1 P0
6.00 cr

study aims: introduction into the fundamental principles of analogue and digital measuring methods. consolidation of the knowledge of the electrical and electronical measuring methods.

contents: structure and configuration of measuring devices, inductive and capacitive interference, safety precautions and protective measures, measuring operational amplifiers, fundamentals of digital data processing, digital measurement by counting, analogue/digital converter (ADC), digital numerical analysis of analogue signals, Fourier-transformation, window transformations.

prerequisites: lecture and practical training on electrical measurement-engineering, from 4th semester.
examination: 

lecturer: W.-J. Becker

16-012

Analogue and digital measuring methods (practical training)

L0 E0 P2
3.00 cr

study aims: practical laboratory tests to start up students thinking from the theoretical starting point and from solutions of the lecture AAnalogue and digital measuring methods@

contents: 7 different laboratory tests, a student has to work out 5 tests. 

a.c. voltage measuring bridges, digital counters, measuring operational amplifiers, voltage controlled oscillator (VCO), computer for measuring devices (logic analyzer and digital storage oscilloscope), analogue/digital- and digital/analogue convertion (adc/dac).

prerequisites: lectures on AElectrical measurement-engineering@ and AAnalogue and digital measuring methods, from 4th semester.
examination: 

lecturer: W.-J. Becker

16-013

Electrical measurement-engineering

L3 E1 P0
6.00 cr

study aims: working out the most important measuring methods, design of measuring devices, practical applications, internal and external influence on measured quantities.

contents: basics: system of units, equations with quantities and numerical values, properties of measuring methods, standard specifications (DIN, VDE), test report. errors and accuracy: systematic and random error, compution of error, error limit, error propagation. measuring instruments: moving-coil instrument, ratiometer, moving-magnet instrument, moving-iron instrument, induction instrument, electrodynamic, electrostatic and thermal instruments. current and voltage measurement: mean value, root-mean-square value, peak value, rectification value. power measurement: D. C., A. C. and three-phase current, instruments and electric energy meter. compensation: voltage and current compensators, recorder and plotter: instrument and self-balancing recorder. measurement of ohmic restistance and inductive and capacitive reactance: current and voltage measurement, measurement with reference element, power measurement, DC- and AC-measuring bridges with the balance and deflection method. voltage divider and voltage and current transformer: probe for scopes, errors. oscilloscopes: cathode-ray tube, design, y/t- and x/y-operating modes, analogue and digital storage oscilloscope. measuring amplifier: operation amplifier, negative feedback, circuits of non-inverting voltage amplifiers and inverting current amplifiers, applications, computing circuits, offset. analogue-digital conversion: flash ADC, incremental step c., single slope c., dual slope converter. time and frequency measurent. measurement of magnetic fields.

prerequisites: from 3rd semester, lectures AFundamental principles on electrical engineering recommended.
examination: 

lecturer: W.-J. Becker

16-014

Electrotechnical praktical training II (Practical training on electrical measurement-engineering)

L0 E0 P2
3.00 cr

study aims: practical laboratory tests to start up students thinking from the theoretical starting point and from solutions of the basic lecture AElectrical engineering measurement. The understanding of the fundamental correlations is to be supported.

contents: 8 different laboratory tests, a student has to work out 6 tests.

rectification circuits, operation amplifier circuits, voltage and current transformer, power measurement on three-phase systems, analogue oscilloscope, measurement of ohmic resistances, analogue and digital measuring devices.

prerequisites: Lectures AFundamental principles on electrical engineering, AElectrotechnical praktical training I@, from 3rd semester, lecture AElectrical measurement-engineering.
examination: 

lecturer: W.-J. Becker

16-015
Sensors and process measurement-engineering / Electric and electronic measuring of non-electric measured quanitiy
L4 E0 P0
6.00 cr

study aims: introduction in the fundamental principles of methods on measuring non-electric quantities by using sensors and process measuring transducers.

contents: passive state sensors: variable-resistance sensors (potentiometer, strain gauge, magnetoresistance sonsors, temperature-sensitive resistor, negative temperature coefficient resistor /thermistor/NTC resistor, positive temperature coefficient resistor/ PTC resistor, photoresistance). variable-inductance sensors (plunger coil, leak coil, differential transformer, variation of distance, permeability and inductive coupling, inductive proximity sensors). variable-capacitance sensors (capacitor with variation of distance, plate and dielectric material). 
active state sensors: voltage generating sensors (induction transducers, speed sensor, tachogenerator, vibration pick-up, differential transformer, Wiegand sensor, Hall generator, electromagnetic flowmeter, thermocouple, pH measuring cell). current and charge generating sensors (piezoelectric sensor, photovoltaic cell, photodiode, photoelectric cell, photomultiplier, ioniziation electrometer, radiation counter, radiation detector)

applications: measuring of vibration, pressure and flow.

prerequisites: lecture AElectrical measurement-engineering@, from 4th semester.
examination: 

lecturer: W.-J. Becker

16-016

Electric and electronic measuring of non-electric measured quantity (practical training)

L0 E0 P2
3.00 cr

study aims: practical laboratory tests to start up students thinking from a theoretical starting point and from solutions of the lecture ASensors and process measurement-engineering@

contents: 7 different laboratory tests, a student hat to work out 5 tests.

strain gange, differential transformer, speed sensors, temperature sensors, inductive proximity sensors, cross-correlation measurement.

prerequisites: lecture and praktical training AElectrical measurement-engineering@ and lecture ASensors and process measurement-engineering@, from 4th semester.
examination: 

lecturer: W.-J. Becker

16-017

Pollution measurement-engineering

L2 E0 P0
3.00 cr

study aims: lecture on the complicated problems of the pollution measurement-engineering and description of different physical and electrochemical continious analysis methods and process analyzers.

contents: Fundamental principles and basic terms. emission, immission, volume and mass concentration, emission sources, meteorology and pollution spreading. Measurement of emission and immision pollution quantities. Characteristics of measurement methods. calibration and analysis function, sensitivity, responsivity, transverse sensitivity, selectivity, root-mean-square deviation, variance, repeatability, detection limit, temperature range, time response, evaluation of measuring devices. Measurement of immission pollution: purpose of the analysis, selection of the measurement location, evaluation of the measurement results, measuring room, sampling, measuring methods. Measurement of emission pollution: process measurement-enginieering, purpose and significance, measuring equipment, sampling, sampling probe, sampler preparation, automatical-continious measuring methods, evaluation units. Measuring methods on gas components: absorption photometer, non-dispersive infrared absorption, non-dispersive ultraviolet absorption, single and dual beam photometer. Colorimeter, chemiluminescence, atomic absorption spectrometer, flame photometer. molecular spectroscopy, paramagnetic oxygen measurement, heat conductivity, chemical-generated heat. conductometry, electrocemical pollution measuring methods, potentiometry, coulometry, galvanometry. flame ionisation detector. gas chromatographic measuring methods. 

prerequisites: basic studies, electrical measurement-engineering, from 4th semester.

examination: 

lecturer: W.-J. Becker

16-018

Measurement engineering methods I (Electronic measuring methods)

L0 E0 P0 S2
3.00 cr

study aims: training college to start up the measuring methods in the master studies in the field of study AMeasurement and control engineering.

contents: selected lectures on Measuring of electrical quantities: power, frequency, noise, jitter, semiconductor parameters, impedance and network analysis, distortion, operating characteristics of operational amplifiers, weak and strong magnetic field parameters, weak electrical signals. Electronic measuring methods: sweeping, real time analysis, correlation, phase-locked loop, analogue-to-digital converters (adc), digital-to-analogue converters (dac). Electronic measuring instruments and systems: transient recorder, data logger, analogue and digital storage oscilloscopes, charge amplifier, instrumentation amplifier, operating characteristics and errors of adc and dac, transputers, signal processors, neural networks, error tolerance of computer systems, overvoltage and interference voltage protection, electromagnetic compatibility. Processing of measuring signals: Fourier transformation, fast Fourier transformation, methods of estimated values, fuzzy logic, discussion of test signals, signal and system analysis with filter networks, digital signal processing and analysis, testing methods for quality assurance, reliability of measuring systems.

prerequisites: Diplom I (bachelor), from 8th semester.

examination:
lecturer: W.-J. Becker

16-019

Measurement engineering methods II  (process measurement-engineering)

L0 E0 P0 S2
3.00 cr

study aims: training college to start up the measuring methods in the master studies in the field of study AMeasurement and control engineering.

contents: selected lectures on industrial flow measurement: difference pressure method; thermal flow measurement; nuclear resonance flowmeter; volume flowmeter such as vortex flowmeter and ultrasonic flowmeter; mass flow measurement such as Coriolis flowmeter; electromagnetic flowmeter. Process measurement-engineering: balances, gas and fluid density, temperature, pressure, level and thickness. Physical and chemical process analysis: heat conductivity, heat generation, non-dispersion infrared absoption, pH meter, electric conductivity, redox (oxidation-reduction) potential, moisture meter, paramagnetic oxygen meter, electrochemical gas analyzer, bioelectrochemical sensors. Mechanical measured quantities: digital displacement pick up, angular position digitalizer, speed sensors, vibration sensors, accelerometer, non-contacting speedometer. Measurement methods on safety regulations and environmental pollution: solid-borne and airborne sound, electromagnetic compatibility (EMC).

prerequisites: Diplom I (bachelor), from 8th semester.

examination:
lecturer: W.-J. Becker

16-020

Measurement-accuaracy and reliabilitiy

L2 E0 P0
3.00 cr

study aims: consolidation lecture in the of the field of study AMeasurement and control engineering@.

contents: quality control, random event, probability, sampling random test. distribution functions of random quantities: mean value, expected value, modal value, median value, variance, root-mean-square deriviation; binominal distribution, normal (Gaussian) distribution, Poisson distribution, expenential distribrution, logarithmic distribution, applications. approximate calculation: computation of error. estimation theory, reliability, abailability: examples on failure rate, reliability, availability, safety, redundancy. summary on variance analysis and on correlation theory.
prerequisites: lecture on AElectrical measurement-engineering@, from 4th semester.
examination:
lecturer: W.-J. Becker

16-030

Energy Systems and High Voltage Engineering I (Elektrische Anlagen und Hochspannungstechnik I)

L3 E1 P0
6 cr

study aims:  understanding the basic principles of an electric transmission system, knowledge of insulation systems, understanding of high voltage tests.

contents: power transmission by cables and overhead lines, calculation of line faults, system grounding, theories and models of insulating materials, dielectric phenomena covering solid, liquid and gaseous materials,  high voltage generation and measurement.

prerequisites: Fundamentals of Electrical Engineering

examination: written

lecturer:  A.Claudi

16-031

High Voltage Engineering II (Hochspannungstechnik II)

L2 E1 P0 
4,5 cr

study aims:  understanding of calculation, design and testing of high voltage insulation, fundamental knowledge of transient phenomena.

contents: breakdown phenomena, testing procedures, measurement and diagnostic technologies, overvoltage calculation, travelling waves on transmission lines, circuit interruptions, insulation coordination.

prerequisites: Energy Systems and High Voltage Engineering I

examination:  oral

lecturer:  A.Claudi

16-032

Energy Systems II (Elektrische Anlagen II)

L2 E1 P0  
4,5 cr

study aims:  fundamental knowledge of power systems, their design, operation and behaviour.

contents: protection techniques, design and operation of circuit breakers, DC transmission systems, overvoltages and insulation coordination.

prerequisites: Energy Systems and High Voltage Engineering I

examination: oral

lecturer:  A.Claudi

16-033

Introduction to Electromagnetic Compatibility  (Einführung in die Elektromagnetische Verträglichkeit)

L2 E0  P0  
3 cr

study aims: Transfer of the fundamentals of EMC measures. Recognize typical problems of interference. Create equivalent electrical circuit diagrams for common interference problems.

contents: The lecture gives an introduction to the subjects of electromagnetic interference (emi) and compatibility (emc). The fundamentals of galvanic or ohmic, capacitive and inductive interference are presented. Further the radiated interference will be discussed.  Main subjects are the description of the interfering source and the coupling phenomenas. Biological aspects of EMC are presented. The theory is completed by practical examples from energy and communication systems.

prerequisites:  Basic study phase

examination:  written (2 hours), PVL

lecturer:  W. A. Heiss


16-034

Programmable Logic Controller (PLC) (Speicherprogrammierbare Steuerungen SPS)

L1 E1  P0  
3 cr

study aims: Capability to design automatical processes with Progammable Logic Controllers. Practical experience with industrial PLCs , programming with a certified software, according to IEC/EN 1131-3.

contents: General informations about automatical processes, hardware and functions of PLC, Field-Bus- Systems, programming in instruction list, function block diagram, sequential function chart, ladder diagram. Testing of PLC programs. Programming with a SCADA /HMI- Software (Supervisory Control and Data Acquisition/ Human Machine Interface).

prerequisites:   Basic study phase, basic knowledge in digital engineering.

examination:   Program exercises.

lecturer:  G. Köhler



16-035

Lighting Technology (Lichttechnik)

L2 E0  P0  
3 cr

study aims:  Understanding the principles of light generation, measurements and relevant standards. 

contents:  Optical spectrum, types of lighting systems, calculation and measurement of illumination, national and international standards and recommendations, design and calculation exercises with industrial PC software.

prerequisites:  Fundamentals in Electrical Engineering.

examination:  Will be announced during lecture.

lecturer:  W. Clement

16-050

Fundamentals of Control Engineering

L2 E2 P0
4 cr

study aims: knowledge of theoretical and mathematical fundamentalsof classical control engineering.

contents: fundamental terms, analogue transfer elements: linear time-invariant transfer element, action diagrams, simulation and modelling, signal responses, frequency response, transfer function, stability, types of controlled system, types of controllers; linear control loops: reference and disturbance action,stability criterions, classical methods of analysis and synthesis, implementation.

prerequisites: -

examination: written (120 min.)

lecturer: S. Fatikow

16-051

Neural and Fuzzy Control Methods in Automation and Robotics

L4 E0 P0
4 cr

study aims: the course teaches students how to solve engineering problems regarding the intelligent neural and fuzzy-based control of complex technical systems.

contents: typical control problems in robotics and automation, comparison of conventional and advanced control approaches, neural and fuzzy control (theoretical basis, practical application in robotics and automation), fuzzy-logic and neural nets (theory, application, implementation of neural nets combined with fuzzy-logic and hw- and sw-systems).

prerequisites: interest in computer-supported production systems and robotics.

examination: oral

lecturer: S. Fatikow

16-052

Microrobotics and Microsystem Technology

L4 E0 P0
4 cr

study aims: knowledge of microtechniques, micromechanics, microactuators, microsensors, systematical aspects of microrobotics and microsystem technology, design of flexible, automated microassembly cells.

contents: system technolgies in microrobotics, computer-aided design and simulation, components and design of flexible microrobots, introduction in microassembly: problema and concepts, teleoperated microassembly, implementation of industrial robots and precision robots, components of a flexible microrobot-based microassembly-station (fmms): microrobots, sensors, planning and control, peripheral devices, implementation of an fmms.

prerequisites: -

examination: oral

lecturer: S. Fatikow

16-060

Radio Frequency Engineering I

L2 E2 P0
6 cr
OB

study aims: Imparting  knowledge of transistor circuits functioning and corresponding design methods for radio frequencies. Basic know-how on receiver techniques and fundamental methods of signal transmission over radio channels.

contents: Small signal amplifier for radio frequencies, oscillator, mixer; analogue modulation: AM and related methods, FM and related methods; digital modulation with sine carrier: ASK, FSK, PSK; basics of PLL technique.

prerequisites: Fundamental knowledge in communications engineering

examination: Written examination (120 min.)

lecturer: H. Früchting

16-061

Radio Frequency Engineering II

L1.5 E0.5 P0
3cr
OB

study aims: Imparting  basic knowledge on the topics of scattering parameters, noise and design of linear amplifiers by scattering parameters.

contents: Scattering matrix: Introduction, two-port with source and load, stability, connecting two-ports, matching by Smith chart methods. Noise: Introduction, noise sources, noise in two-port networks, noise in systems.

Design of single-stage amplifier: Definition of voltage gain, current gain and power gain, narrow-band and broad-band amplifier, low-noise amplifier.

prerequisites: Fundamental knowledge in communications engineering

examination: Written examination (90 min.)

lecturer: H. Früchting


16-062

CAD-Electronics I

L/E2  P0  3cr  WP

study aims: Practising to use a computer for solving tasks in the field of  communications by application of the simulation tool ADS. Become familiar with the graphical user interface and the SPICE component of the system.

contents: Structure of the tool, starting, user interface, input of electronic circuits, simulations with SPICE part, graphical output. Simulation of simple linear electronic circuits  in the frequency domain and simple non-linear circuits in the time domain. Use of  diverse ADS aids.

prerequisites: Fundamental knowledge in electronics and usage of PCs

special feature: A student version of PSPICE, a similar tool, is available for every participant.

examination: Report on the work in progress and the solution of a specific working project, presentation with technical discussion.

lecturers: H. Früchting, H. Lindenborn

16-063

CAD-Electronics II

L/E2 P0
3cr
WP

study aims: Practising further components of ADS for analysing and optimising radio frequency and microwave circuits and for system simulation

contents: Linear and non-linear analysis of circuits using scattering and noise parameters, simulation of a receiving system.

prerequisites: Knowledge in Radio Frequency Engineering II, amplifier design with scattering parameters.

examination: Elaboration of a design, presentation with technical discussion.

lecturers: H. Früchting, H. Lindenborn
  

16-064 

Radio Transmission Engineering (Funkübertragungstechnik) 

L2 E0 P0
3 cr  

study aims: students get to know up-to-date methods of radio transmission, applied methods of signal processing; use of complex signals analysis to describe up-to-date systems of communication. 

contents: complex signals, overall view, power requirements and bandwidth requirements, signal state chart, complex signals with constant amplitude. Filtering, frequency range and time range, frequency shift, from a complex baseband signal to a real bandpass signal and vice versa, complex low pass operations as substitute for bandpass operations, QAM modulator and demodulator. Application, analogue SSB-, RSB-, QAM- and FM-systems, digital systemes with QAM and OQAM in the fields of radio, satellite and mobile relay. Excercises with I-Q-Tutor programme. 

prerequisites: knowledge of telecommunications 

examination: oral (technical discussion) 

lecturer: H. Früchting

16-065

Electrical Communication Fundamentals

L2 E2 P0  6 cr  OB

study aims: Imparting knowledge of the theoretical and mathematical fundamentals of communications in the areas of  signal theory and information theory.

contents: Signal theory: Deterministic signals (periodical and non-periodical); linear time invariant systems (LTI systems); description in time and frequency domain; correlation, energy, power, energy density, power density; ideal systems; sampling and discretization  stochastic signals; stationarity and ergodicity; transmission of stochastic signals by LTI systems; noise. Information theory:  Decision content, entropy, information channel capacity.

prerequisites: Knowledge in Fundamentals of Electrical Engineering

examination: Written examination (120 min.)

lecturer: H. Früchting

16-066

Wireless Transmission Techniques 

L2 E0 P0
3cr
WP

study aims:
Become familiar with complex (analytical) signals and signal processing methods used in modern wireless transmission systems.

contents:
Complex signals, from real to complex signals, power and bandwidth saving properties, constellation display, constant envelope complex signals. Filtering, frequency and time domain. Frequency shifting, from complex base-band signal to a real band-pass signal and vice versa, replacement of  band-pass filter by complex low-pass filter, QAM modulator and demodulator. Applications, analogue SSB, VSB, QAM and FM systems, digital systems with QAM and OQAM in point-to-point, mobile and satellite radio. Exercises with I-Q-Tutor program.

prerequisites: Knowledge in communications engineering

examination: Oral

lecturer: H. Früchting

16-067

Theory of Time-Variant Systems

L2 E0 P0
3cr
WP

study aims: Imparting knowledge on the system theory of linear time-variant systems, making clear the analogies and differences to the classical system theory of time-invariant systems, illustrating the practical significance at the example “mobile radio channel”.

contents: Basics of time-variant radio channels (multi-path wave propagation, Doppler), core and system functions of time-variant systems, correlation functions in general, WSSUS channels (power density function, scattering function), WSSUS channels with ergodic transfer function, special cases of the correlation functions and characteristic parameters, relations between the functions, analogies to the system theory of time-invariant systems, examples for evaluations on the basis of radio channel measurements, hints to application of radio channel modelling 

prerequisites: Knowledge in basics of communications engineering

examination: Oral.

lecturer: R. Kattenbach

16-068

Electromagnetic Compatibility – From Standard To Certificate

L2 E0 P0
3cr
WP

study aims: Imparting fundamental knowledge of laws, standards, measures that accompany design, measurement procedures that verify conformity of standards in the field of electromagnetic compatibility.

contents: Laws; central contents and their consequences for the designer. Standards; general dependencies and their practical use. High-frequency sources of interference and their causes; nature of interference sources and typical coupling mechanisms. Design of equipment and systems compatible to EMV; design rules on EMV basis. Measurement procedures that accompany design; simplified measurement procedures, precompliance tests. Accredited measuring institutions; technical and legal requirements.

special feature: Possibility to visit an accredited institution

prerequisites: Knowledge in basics of communications engineering

examination: Oral.

Lecturer: A. Scheibel.

16-069

Active Filter Networks

L2 E0 P9
3cr
WP

study aims: Design methods of active filter networks with operation amplifiers, basics of the design of digital filter

contents: Survey of theory, realisation of filter circuits with operation amplifiers, filter with switched capacitors, digital filters.

prerequisites: Knowledge in electronics

examination:  Written examination (90 min)

lecturer: K. Hueter

16-070

Introduction to Transmission-Line Theory

L2 E0 P0
3cr
WP

study aims: Imparting knowledge of the behaviour of transmission-lines at higher frequencies.

contents: Distribution of current and voltage on the transmission-line, transmission-line resonator, matching, mismatch, reflection, lambda/4 – transformer, lambda/2  phasing line, balun, Smith chart, Yagi antennas, Marconi antenna, stub as matching element.

prerequisites: Knowledge in differential equations and basics of electrical engineering

examination:  Written examination (90 min)

lecturer: J. Petermann
16-080

Digital Engineering I  (Digitaltechnik I) 

L2 E1 P0
4,5 cr 

study aims: Fundamental principles of digitization; analysis, design and optimization of logic circuits and functions. Description of digital systems. 

contents: Digitization in time and amplitude of analog signals. Definition of digital information and entropy. Sampling and Shannon theorem, channel capacity, bit error detection correction and rate. Analogue to digital and digital to analogue converters. Description of digital systems in the z-plane. Boole-functions and their electronic realizations by gates. Logic circuit design and minimization of gate functions. Flipflop and register circuits. RAM, ROM and programmable memory components and principles. 

prerequisites: Fundamentals of electrical engineering and mathematics. 

Examination: summer (regularly) winter (optional). 

References: Book "Grundzuege der Digitaltechnik" by S. Hentschke 

lecturer: S. Hentschke

  

16-081

Digital Engineering II  (Digitaltechnik II) 

L1 E1 P0
3 cr 

study aims: Design and optimization of processing components and logic systems. 

contents: Description of digital system in the z-plane, bandwidth sampling theorem and generalization of Shannon theorem. Digital filters. Design and functioning of processing components: accumulators, adders, multiplier, recursive and parallel structures, memory structures, programmable components, arithmetic-logic units. 

prerequisites: Digital Engineering I. 

Examination: summer (regularly) winter (optional). 

References: Book "Grundzuege der Digitaltechnik" by S. Hentschke 

lecturer: S. Hentschke

  

16-082

Digital Image processing including 3D representations (Digitale Bildverarbeitung und 3dimensionale Darstellung) 

L2 E1 P0
4,5 cr 

study aims: Fundamental principles of digital image processing, sampling, filtering, transformations, coding, storing, and 3-dimensional representation. 

contents: Digital information content of images and video standards (TV, HDTV, MPEG-x). Physiological properties of vision: Perception of light, the eye with cones and rod-cells, visual phenomena, contrast and local bandwidth effects. Perception Models. Correct sampling principles and anti allias filtering. Representation and operations in the 2 and 3-dimensional z-plane. Three dimensional resolutions by the use of lenticular glasses. DFT, Cosine, Hadamard transformation. Image enhancement and structure detection techniques. Redundancy detection and elimination methods. Optimal filtering, observation and prediction windows. Real time coding of images. 

prerequisites: Digital Engineering. 

Examination: winter (or by arrangement). 

References: Book "Digital Image Processing" by Pratt and manuscript 

lecturer: S. Hentschke

  

16-083

Design of digital integrated Circuits 

(Entwicklung integrierter Schaltungen) 

L2 E0 P0
4,5 cr 

study aims: Design of electronic basic components and integrated test functions using MOS technologies. 

contents: overview of different technologies applied for the design 

of integrated digital and analogue circuits. Trends of growth of complexity of random and memory circuits. Layer structure of the MOS and CMOS technology. Full custom design of basic component (FETs, resistance, diod, capacitance, metal and poly connections , fan in/out ). Design of digital function by the use of library modules. Timing verification of designed integrated circuits. Test principles and additional integration of test logic. Logic and spice simulation of ICs. Testability, fold coverage and post layout verification 

prerequisites: Digital Engineering. 

Examination: winter , (optional arrangements for summer). 

References: Book "CAE gestuetzte IC Entwurfsmethoden", by N. Reifschneider, IPM Kassel
lecturer: S. Hentschke, A. Herrfeld, N. Reifschneider

  

16-084

Laboratory in Digital Engineering  (Praktikum Digitaltechnik I) 

L0 E0 P2
3 cr 

study aims: synthesis of logical and Boolean functions and it’s measurement. 

contents: Laboratory experiments in small groups to the following topics: connection of fundamental Boolean gates; construction of digital circuits using flip flops and Boolean gates; asynchronous switching boards; synthesis of combines logic circuits and functions; board design of synchronous counters; synthesis of polynomial counters. 

prerequisites: Digital Engineering. 

Examination: summer and winter. 

References: Lab experiment descriptions. 

lecturer: S. Hentschke, assisting colleagues

  

16-085

Architectures of real time computers (Architekturen fuer Prozessrechner ) 

L2 E1 P0
4,5 cr 

study aims: Main architectures and processing principles for real time operations and systems. 

contents: Introduction to and definition of processes and real time operating systems. State and transient diagrams of finite operating machines. Computer hardware components: microprocessor’s CPU, von Neumann’s structure and concept. The MC 680xx processor family,(addressing, data bus, control signals: R/W, As, LS, LDS, Interrupts, Reset, Halt etc. ). Digital Signal Processors (DSP): Register, Interrupts, Real Time Clock, Memory, Channels DMA etc: Process Periphery, interfaces transmission modes. The observation, measurement and real time storing of analogue signals. Description of real time software components. 

prerequisites: Digital Engineering. 

Examination: winter (summer by arrangements) 

References: Book "Prozessrechner und Automaten", by J. Börcsök. 

lecturer: S. Hentschke and J. Börcsök.

  

16-086


Reliability of real time computers (Zuverlässigkeit von Echtzeitrechnern) 

L2 E1 P0
4,5 cr 

study aims: Reliability classification of real time computers and reliability improvement methods. 

contents: Description of real time processing systems. Reliability models of fault tolerant and parallel processing systems. Modeling and calculation of risk estimation. Self testing real time strategies to detect and eliminate errors and failures.

prerequisites: Architecture of real time computers. 

Examination: special arrangements 

References: 

lecturer: J. Börcsök, S. Hentschke

16-100


Microprocessor Engineering I (Mikroprozessortechnik I ) 

L2 E0 P2
6 cr  

study aims: introduction to constructions and methods of operation of microprocessors and microcomputers. 

contents: presentation of information. Construction of a microprocessor, control unit and arithmetic-logic unit. Time frame of command processing and of bus signals. Treatment of exceptional situations. Operation set and ways of addressing. Design of work and program memory. Input and output ducts, periphery components and periphery interfaces. 

prerequisites: fundamentals in Digital Engineering 

examination: written (60 min.): PVL 

lecturer: W. Hofmann

  

16-101

Microprocessor Engineering II (Mikroprozessortechnik II) 

L2 E0 P0
3 cr 

study aim: addition to Microprocessor Engineering I 

contents: direct memory access (DMA). Disk storage and method of marking. Fast temporary storage (Cache). Virtual memory management. Coprocessor and RISC-Processor. 

prerequisites: Microprocessor Engineering I 

examination: written (60 min.): PVL 

lecturer: W. Hofmann

16-102

Fundamentals in Electrical Engineering I (Grundlagen der Elektrotechnik I) 

L4 E1 P0
7,5 cr  

study aims: methods of treatment of analogue circuit theory; practical examples. Recognition of physical relations, formulation of problems and practice of appropriate methods for solution. 

contents: units, systems of units and quantity equations. The electrical d.c. circuit: current, charge, voltage, resistance and admittance. Non-linear resistance and temperature dependance of resistance. Ohm’s law, Kirchhoff’s law; series and parallel circuit, current and voltage division, application of Kirchhoff’s current law and Kirchhoff’s voltage law. 

Network conversion, super position principle, mesh current method, node potentials and substituting two-terminal sources. Energy and power in the circuit, power adjustment. Introduction to electrical field theory: power, shift and electrical field intensity; electric potential and electric voltage; capacity; energy of the electric field and power effects in the electric field. 

Introduction to magnetic field theory: magnetic field strength, flux density and flux. magnetomotic force and law of induction, magnetic circles, inductance and anti-inductance. Magnetic field energy and power effects in the field. 

prerequisites: fundamentals in mathematics: conversion of fractions, square equation, calculation at a plane triangle, trigonometric. Equation systems with several unknown, fundamentals in differential calculation. 

examination: written (90 min.):SBP - in connection with the examination Fundamentals in Electrical Engineering II. 

lecturer: W. Hofmann, W. Blume

  

16-103

Fundamentals in Electrical Engineering II (Grundlagen der Elektrotechnik II) 

L4 E2 P0
6 cr  

study aims: extension of fundamental knowledge, starting points, and methods of solution. 

contents: AC circuit; parameter of sinusoidal periodic quantities, lines and index chart, average values of periodic quantities. Complex presentation of periodic quantities: basic two-terminals in AC circuit, power relations in AC. AC networks: series and parallel circuits, resonant circuits, inductive coupled circuits, transmitters and transformers. Multiple phase systems. 

prerequisites: methods of analysis of networks, complex numbers 

examination: written (90 min.): SBP - in connection with the examination Fundamentals in Electrical Engineering I 

lecturer: W. Hofmann, W. Blume

  

16-104

Fundamentals in Electrical Engineering III (Grundlagen der Elektrotechnik III) 

L3 E1 P0
6 cr  

study aims: solid fundamental knowledge and relations between main topics. 

contents: linear networks with multiple-wave periodical excitation, Fourier-sequences. Power relations with multiple-wave quantities. Transient reactions in linear networks: methods of solution within time range and frequency range; Laplace-transformation. Transfer function within time and frequency range; Fourier-transformation. 

prerequisites: network analysis (GET-I/II), Differential- and Integral Equation 

examination: written (90 min.): PVL 

lecturer: A. Claudi, W. Hofmann

16-105

Non-Linear Networks (Nichtlineare Netzwerke) 

L2 E0 P0
3 cr  

study aims: introduction to methods of calculation of networks that contain non-linear components. Simplification and linearization of non-linear circuits. 

contents: components with non-linear characteristics, mathematical detection and description of non-linear characteristics, analysis of non-linear DC systems. Modulation of non-linear characteristics with sinussoidal AC electrical quantity, parametric modulation. Non-linear distortions. Modulation and sheathing compound. Signal rectification and demodulation. 

prerequisites: fundamentals in Electrical Engineering I-III 

examination: written (60 min.): PVL 

lecturer: W. Hofmann

  

16-106

Microprocessor Engineering I (Mikroprozessortechnik I) 

L2 E0 P2

6 cr  

study aims: introduction to design and method of operation of microprocessors and micro computer. 

contents: presentation of information. Design of a microprocessor, control unit and arithmetic and logic unit. Time that is used for command processing and bus signals. Treatment of special cases. Command and ways of addressing. Design of user memory and program memory. Input and output ports, peripheral components and interfaces. 

prerequisites: Fundamentals in Digital Engineering 

examination: written (60 min.): PVL 

lecturer: W. Hofmann

  

16-107

Microprocessor Engineering II (Mikroprozessortechnik II) 

L2 E0 P0
3 cr WP 

study aims: additional knowledge based on Microprocessor Engineering I. 

contents: direct memory access (DMA). Disk storage and method of marking. Fast temporary storage (Cache). Virtual memory management. Coprocessor and RISC-Processor. 

prerequisites: 

examination: written (60 min.): PVL 

lecturer: W. Hofmann

  

16-108


Linear Passive Circuits (Lineare passive Schaltungen) 

L2 E1 P0
4,5 cr  

study aims: treatment of linear RLC-circuits in the field of Communications Engineering. 

contents: series and parallel circuits, equivalent conversions. Resonant circuits and their characteristic quantities. Resonance transformations. Adjustment through Balun. 

Filter circuits: low pass filter, high pass filter, bandpass filter and band-stop filter. Frequency transformations and filter characteristics. 

prerequisites: fundamentals in Electrical Engineering, AC circuit (GET-II) 

examination: written (60 min.): PVL 

lecturer: W. Hofmann

  

16-109

Telecommunications Engineering (Nachrichtenmeßtechnik) 

L2 E0 P2
6 cr  

study aims: introduction to fundamental methods of measurement at transfer elements. Limits of single methods of measurement. 

contents: basic concepts of telecommunication, level, attenuation, phase delay time and group delay time. Linear and nonlinear distortion. Noise characteristics. Methods of measurement in audio-frequency (AF) range: measuring of level and attenuation, measuring of phase delay time and group delay time. Measuring of impedance. Measuring of modulation depth, frequency and phase-angle deviation. 

prerequisites: Fundamentals in Electrical Engineering, Electrical Measurement Engineering 

examination: written (60 min.): PVL, SBP, A 

lecturer: W. Hofmann

  

16-130

Special Topics: High Frequenc Engineering (Ausgewählte Kapitel der Hoch- und Höchstfrequenztechnik) 

S2 E0 P0
3 cr P 

study aims: practice in lecturing - scientific topics (lecture in class is part of the examination rules); analysis and interpretation of scientific texts; presentation of scientific results within a lecture; current topics from the field of microwave engineering and opto-electronics. 

contents: Students get experience in lecturing: the examination rules for the integrated diploma studies includes a lecture in class during the second level of study. Various topics are offered: students may lecture about their own research projects (projects, bigger research papers or their diploma thesis). Scientific co-workers may give hints how to do scientific research papers, how to prepare and present a lecture; lectures about current research projects and current topics. 

prerequisites: 6th semester and up (second study phase or higher semester of the first study phase) 

examination: oral (45 min. lecture in class) 

lecturer: G. Kompa, van Raay, n.n.

  

16-131

Integrated Microwave Circuits I (Integrierte Mikrowellenschaltungen I) 

L2 E0 P0
3 cr 
study aims: fundamental knowledge of computer-based design of integrated microwave and millimetre wave circuits; electrical characteristics of planar circuits, circuit discontinuity and junctions, fundamental technological knowledge. 

contents: Introduction (development and fields of application: planar technology, hybrid / monolithic integration, empiric / computer-based electric circuit design), different strip transmission lines, theory of micro strip transmission lines (Wheeler, Schneider, Hammerstadt, field theory calculation), dispersion, hollow conductor model, micro strip transmission discontinuities and junctions (no-load operation, surge impedence step change, T-junction, link), inductances and capacities, wafer resonator and radial circuits in micro strip transmission lines engineering, losses on micro strip transmission lines; coplanary lines (characteristics, advances against micro strip transmission lines, parasitic field types), coplanary line discontinuities and junctions, air bridges, strip transmission lines engineering, examples of circuits. 

prerequisites: 

examination: written or oral (30 min.) 

lecturer: G. Kompa 

  

16-132

Practical: Integrated Microwave Circuits I (Praktikum: Integrierte Mikrowellen​schaltungen I - CAD- Blockpraktikum für NT) 

L0 E0 P2
3 cr 
study aims: fundamental knowledge in computer-based design of integrated microwave circuits; workstation infrastructure and commercial software tools, experience in application of commercial software for the practical circuit design. 

contents: introduction to workstations; introduction to MDS; DC-analysis, field of output characteristics and transmission characteristics of transistors; AC-calculation of filter, Bode-graph, Optimization of assembly value of an LC filter; S-parameter simulation, micro strip transmission lines and definition of substrate, optimization of interface networks, analysis of  /4-coupler, determination of a bias network for DC-feed including butterfly-stubs, harmonic-balance-analysis of non-linear circuits, definition of non-linearity in the time range: diode characteristics "symbolically-defined devices", asynchronous balanced mode by use of two signal sources, automatic change between time and frequency range presentation, small and big equivalent signal circuit diagrams. 

prerequisites: Integrated Microwave Circuits I 

examination: oral (technical discussion) 

extras: practical for a limited number of students 

lecturer: G. Kompa. I. Schmale, n.n.

  

16-133

Microwave Engineering II (Mikrowellen​technik II) 

L2 E1 P0
4,5 cr OB 

study aims: introduction to the fundamentals and application of microwave circuit theory; effectiveness of technical relevant microwave components; introduction to heterostructured components; design process of linear circuits. 

contents: microwave resonators (general terms, oscillating circuit with concentrated elements, line resonators, hollow conductor resonators, dielectric resonators, ways of coupling, quality inspection, application). List of topics may be extended. 

prerequisites: Diploma I 

examination: written or oral (30 min.) examination 

lecturer: G. Kompa

  

16-140

Stability of Non-Linear Systems (Stabilität nichtlinearer Systeme) 

L2 E1 P0
4,5 cr 

study aims: Lyapunov's stability theory and related methods for the analysis of non-linear systems. 

contents: non-linear, non-autonomous differential equation (10 %): existence and uniqueness of the solution; examples; equilibrium solutions. Stability in the sense of Lyapunov (15 %): definition, uniform, asymptotic, exponential, local, global stability. The direct method by Lyapunov (20 %): Lyapunov-function; definiteness, stability theorems for autonomous and non-autonomous differential equations; stability of motion as the stability of an equilibrium. Application to linear time-invariant, and linear almost time-invariant systems (15 %). Linearization of non-linear systems and the justification for linear control theory from the non-linear systems stability point of view (15 %). Control synthesis using the direct method of Lyapunov (5 %). Stability of non-linear, discrete-time systems (20 %). 

prerequisites: Control Systems I, II, Digital Control 

examination: written (90 min.) 

lecturer: G. Kreisselmeier

  

16-141

Special Topics: Control Theory (Seminar über ausgewählte Themen der Regelungstheorie) 

L1 E0 P0
1,5 cr 

study aims: ability to read original texts, to understand and explain their contents, and to classify them within the existing theory. 

contents: original texts about selected topics of control theory and their application. 

prerequisites: Control Systems I, II and, at least, one more lecture in the field of Control. 

examination: 

lecturer: G. Kreisselmeier

  

16-142

Adaptive Control (Adaptive Regelung) 

L2 E0 P0
3 cr 

study aims: adaptive control principles, possibilities of its realization, open problems. 

contents: adaptive identification (25 %). Linear systems - structures for adaptive identification and control (25 %). Adaptive control: Basic approaches and solutions (30 %). Treatment of disturbances and modelling errors (20 %). 

prerequisites: Control Systems I, II; Digital Control; Stability of  Non-Linear Systems 

examination: written (90. min.) 

lecturer: G. Kreisselmeier

  

16-143

Digital Control (Digitale Regelung) 

L1 E1 P0
3 cr  

study aims: theory of discrete-time systems and their application to digital control of sampled, continuous-time systems. 

contents: sampling of continuous-time systems (10 %). Discrete-time systems (30 %): n-th order difference equation, state space representation, convolution sum, stability; controllability and observability of discrete-time and sampled, continuous-time systems. State feedback control (15 %): state vector feedback; Dead-Beat Control; choice of eigenvalues under sampling. State observer, algebraic separation (10 %). Systems with delay (10 %). Z-transform, application of frequency domain methods (15 %). Sampled data control of continuous-time systems (10 %). 

prerequisites: Control Systems II 

examination: written (90 min.): STB, PZR 

lecturer: G. Kreisselmeier

  

16-144

Linear Optimal Control (Lineare optimale Regelung) 

L2 E1 P0
4,5 cr  

study aims: theory of optimal control for linear systems with quadratic performance index; Linear optimal control as a controller design method. contents: quadratic performance index (10 %): quadratic forms, Lyapunov equation; definiteness of its solution; relations between stability, observability and controllability.

Optimization problem and its solution (20 %): calculus of variations; Euler-Lagrange Equation; Riccati differential equation; linear state feedback control. Algebraic Riccati equation (15 %): existence and uniqueness of solution; solution through the Hamilton-Matrix. Characteristics of the optimal controller (15 %): value of performance integral; gain and phase margin. Possibilities, varieties, and limits of application (30 %): choice of weights; dynamic and integral-action state feedback controller. Linear, optimal observer (10 %). 

prerequisites: Control Systems I, II 

examination: written (90 min.): STB, PZR 

lecturer: G. Kreisselmeier

  

16-145

Laboratory: Linear Optimal Control (Labor zur linearen optimalen Regelung) 

L0 E0 P1
1,5 cr  

study aims: consolidation of knowledge from the lecture "linear optimal control"; first experiences with the design method through application to selected examples. 

contents: various examples to experience the computer aided design of controllers (100 %) 

prerequisites: Control Systems I, II; Linear Optimal Control; Matlab for Control examination: oral (report and an oral examination using the computer: PVL, EVZ) 

lecturer: G. Kreisselmeier, A. Linnemann

  

16-146

Numerical Methods for Linear Control Systems (Numerische Methoden für lineare Regelungssysteme) 

L2 E0 P0
 3 cr 

study aims: numerically reliable algorithms for the analysis and synthesis of linear control systems. 

contents: calculation with finite precision (5 %); systems of linear equations (15 %); singular values (10 %); eigenvalues (10 %); linear differential equations (5 %); controllability (10 %); from state space to frequency domain (15 %); pole assignment by state feedback (10 %); advanced topics (20 %). 

prerequisites: Control Systems I, II 

examination: written (90 min.): PVL, PZR 

lecturer: A. Linnemann

  

16-147
Controller Synthesis using Linear Inequalities (Reglersynthese mittels linearer Ungleichungen) 

L2 E0 P0
3 cr  

study aims: a method for computer-aided synthesis of linear control systems. 

contents: parameterization of all stabilizing controllers (Q-parameterization) (20 %); specifications in frequency and time domain (20 %); linear inequalities (20 %); robust control (40 %). 

prerequisites: Control Systems I, II 

examination: written (90 min.): STB, PZR 

lecturer: A. Linnemann

  

16-148

Control Design using Vector Performance Optimization (Entwurf mit vektoriellem Gütekriterium) 

L1 E0 P0
1,5 cr  

study aims: systematic shaping of control loops through formulation of a vector performance index and parameter optimization. 

contents: parameter optimization (5 %). Parametric representation of linear controllers (5 %). Formulation of design requirements in form of performance indices (10 %). Systematic design procedure (10 %). Laboratory (70 %): Examples to experience this computer-aided design method. 

prerequisites: Control Systems I, II; Matlab for Control 

examination: oral (report, oral with use of computer): PVL, EVZ 

lecturer: G. Kreisselmeier, A. Linnemann

  

16-149

Matlab for Control (Matlab / Simulink / Control System Toolbox für die Regelungstechnik) 

L1 E1

3 cr WP 

study aims: the software tools Matlab, Simulink and Control System Toolbox; their use for the analysis and synthesis of control systems. 

contents: MATLAB: arrays and polynominals (20 %); linear equations and eigenvalues (5 %); graphics (5 %); programming, functions (10 %). CST: presentation of linear systems (5 %); interconnected systems (5 %); analysis in time and frequency domain (15 %); controller synthesis by state feedback (10 %); discretization (5 %). SIMULINK: setup and simulation of block diagrams (20 %). 

prerequisites: Control Systems I, II; knowledge of programming 

examination: oral (report, oral with use of computer): PVL, EVZ 

lecturer: A. Linnemann

 

16-150

Control Systems I (Regelungstechnik I) 

L3 E1 P0
6 crB 

study aims: basic principles of open loop and feedback control. Possibilities and limitations for parameter sensitivity reduction, disturbance rejection and transfer function loop shaping. 

contents: linear, time-invariant systems (5 %): Laplace-transform; characteristic polynominal; stability; poles and zeros. Coupled systems (5 %): causality; stability. Open loop control versus feedback control (15 %): dynamic control factor; sensitivity. Control structure with two degrees of freedom (15 %). Open loop control (5 %). Possibilities and limitation for control factor shaping (15 %). Methods of controller design (30 %): series and parallel compensation; pole placement; integral-action controller; vibration suppression; robustness; set of all stabilizing controllers. Disturbance compensation by feedforward control (10 %). 

prerequisites: Laplace-Transform; Control Engineering 

examination: written (90 min.): STB, PZR 

lecturer: G. Kreisselmeier

  

16-151


Control Systems II  (Regelungstechnik II) 

L3 E1 P0
6 cr  

study aims: state representation of linear control systems, basic state space design methods. 

contents: homogenous linear vector-differential equations (10 %): existence and uniqueness of solution; matrix-exponential; eigenvalues and eigenvectors. Inhomogenous linear vector-differential equations (15 %): relation between first order vector-differential equation, n-th order scalar differential equation and transfer function; convolution integral. Controllability and observability (15 %): definition; characterization. Similarity transformations (10 %): diagonal form; control normal form; observation normal form. State vector feedback (15 %): pole placement; control factor; size of input. State observer (15 %): pole placement; algebraic separation; frequency range considerations; robustness. Multiple input systems (10 %): solution to differential equation; controllability and observability; state vector feedback and observer. Disturbance estimation (10 %). 

prerequisites: Linear vector spaces and matrices 

examination: written (90 min.): STB, PZR 

note: students may participate in Control Systems II before Control Systems I 

lecturer: G. Kreisselmeier

16-170

Energy Management in Buildings (Energiemanagement im Gebäudebereich) 

L2 E2 P0
6 cr  

study aims: fundamental knowledge of rational use of energy in buildings especially considering the energy-saving potential and the use of solar energy. 

contents: fields of application of radiation, electric, thermic and mechanic energy. Qualitative valuation of these forms of energy considering an optimal usage (of day light, heat, etc) energy balancing for transformer, final usage, construction and production materials. Multiple usage of incepted energy. Possibility to save energy through recycling. Fields of application for updatable energies. Possibilities to influence energy consumption (demand side management). Integrated energy management considering heat, cold, light, and power. 

prerequisites: main study phase, 5th semester and up 

examination: written or oral, PZR 

lecturer: J. Schmid

16-200

Practical: Software (Software-Praktikum) 

L0 E0 P2
3 cr

study aims: introduction to the different fields of data processing. Introduction to modern software tools. Work with the latest developments in the fields of communications and visualization. Individual practical experiments represent the different fields. The content of the class and the selection of topics present the practical work field of the engineer. 

contents: relational database technique: Theory of database techniques, inquiry techniques, database design, and production of databases with Access (database programme). Network technology: technical terms, planning and design of computer networks, interconnection, fault locating and measuring at real networks. Programming in C++: elements of graphic C++ environment of development, classification libraries (e.g. MFC), constructing and debugging of object-oriented console and Windows applications. Internet / intranet: technical terms, hardware and software components, aid to get information, search strategies, fundamentals in www-page design. Virtual reality: theory of 3D-presentation, use of graphical up-down-world editor, import of objects from external 3D-graphical programmes, interaction with built-up worlds. 

prerequisites: Knowledge of C++ 

examination: preparation, participation in the practical and written report 

lecturer: D. Wloka

 

16-201


Introduction to Programming (Einführung in die Programmierung) 

L1 E1 P0
3 cr 

study aims: function-oriented programming in C++ notations. Work with modern tools of development and compiler. 

contents: introduction to C++. Data types - Part I. Pointer data types. Data types - Part II. Operator. Controlling of programme flow. Functions - Part I. Functions - Part II. Code example. 

prerequisites: none 

examination: written 

lecturer: D. Wloka

16-210

Optical Telecommunication I (Optische Nachrichtentechnik I) 

L2 E2 P0
6 cr  

study aims: knowledge of optical transmission systems. Treatment of system components. Description of physical fundamentals in optics as well as characteristics of laser. Description of types of optical waveguides. Description of characterisitcs of optical waveguides. Knowledge in coupling of optical waveguides. Treatment of types of optical waveguides with specific refractive index profiles. 

contents: system description of optical communication facilities, fundamental characteristics of transmission (attenuation, operation time, leakage). Transmitter and receiver components (LED, LD, PIN, APD). Physical fundamentals in optics (law of refraction, aperture). Radial and wave optics, types of mode, number of modes, caustics, bandwidth with optical transmission. Coupling with optical fibres (LED-LWL, LD-LWL, LWL-PIN, LWL-APD). Fibres with specific refractive index profile structures (dispersion compensated fibres). 

prerequisites: 

examination: oral 

lecturer: E. Sinemus, Scheibel

  

16-211

Optical Telecommunication II (Optische Nachrichtentechnik II) 

L2 E2 P0
6 cr  

study aims: discussion of methods of production of optical waveguides. Knowledge of methods of measurement of optical waveguides. Knowledge of measuring of characteristics of optical waveguides. 

contents: methods of production of optical waveguides (Preform, MCVD, OVD, VAD, PCVD). Measuring of attenuation and excitation conditions (mode scrambler, mode filter, 70%-excitation, rear illumination, cutting, and backscatter procedure). Measuring of refractive index profile (RNF-method). Measuring of numeric aperture (distant field and near field). Dispersion and bandwidth. Cut-off wavelength and spot radius. Mechanical measuring in form of microscopic examination to determine geometric characteristic quantities (front angle fields, concentricity, ellipticity, excentricity). 

prerequisites: 

examination: oral 

lecturer: E. Sinemus

  

16-212

Transmission Engineering I (Übertragungstechnik I) 

L2 E2 P2
9 cr  

study aims: discussion of tasks of transmission systems in the field of telecommunication. Knowledge in basic methods of transmission. Concept of systems. Treatment of galvanic and optical ways of transmission. 

contents: tasks of transmission engineering: communication signals and their classification (News and information, analogue signals, digital signals). Modulation (analogue signal through negative and positive carriers, through shift keying). Characteristic quantities of transmission (attenuation, phase). Systems of transmission (concept of systems, convolution and spectrum, timing functions and spectrum,  - and jump function, impulse response, low pass systems, distortions). Quadripoles (operationg and wave parameter, Reflexions). Ways of transmission (galvanic conductors, chord, construction, parallel talk through lines). Optical systems of transmission (fundamental laws of optics, geometric and wave optics, types of optical waveguides, attenuation and dispersion). Optical transmitting and receiving elements (LED, LD, PIN, APD). Optical waveguide chord. 

prerequisites: 

examination: 

lecturer: E. Sinemus

16-213

Transmission Engineering II (Übertragungstechnik II) 

L2 E2 P2
9 cr  

study aims: operating modes and techniques in information transmission. Methods of modulation and demodulation. Methods of coding and decoding and types of coding. Description of codes used for optical information transmission. 

contents: description of transmission length. System components and operating modes of transmission (transformer, simplex and duplex operation). Multiplex techniques. Baseband and analogue modulation (AM, FM, PM). Pulse modulation (ASK, FSK, PSK). Modulation of pulse carrier (PAM, PDM, PPM, PFM). Digital modulation (PCM, sampling theorem, Quantizing, Coding, channel capacity, dynamics, bit error rate). Types of coding (AMI, HDB3, Partial Response). Codes used for optical information transmission (block codes, error control procedure). 

prerequisites: 

examination: 

lecturer: E. Sinemus, Pitz

16-300


Electromagnetic Compatibility (Elektro​magnetische Verträglichkeit) 

L2 E0 P0
3 cr 

study aims: fundamental knowledge of laws, standards, and measures that accompany developments as well as methods of measurement that verify conformity of standards in the field of electromagnetic compatibility. 

contents: laws; central contents and their effects on the individual. Standards, general dependencies and their practical use. High-frequency sources of interference and their causes; Different sources of interference and typical coupling mechanisms. Design for machines and systems compatible to EMV. Rules for the design from the EMV view; methods of measurement that accompany the design; simplified methods of measurement / precompliance tests. Accredited measuring devices; technical and legal requirements. 

prerequisites: fundamental knowledge of telecommunications 

examination: oral 

lecturer: A. Scheibel

16-301

Introduction to Project Work: Introduction to methodical and scientific Working (Anleitung zur Projektarbeit. Einführung in das methodisch- wissenschafltiche Arbeiten und in die Projektarbeit) 

S2 E0 P0
3 cr  

study aims: introduction to project work and the meaning of the following skills: 

1. competence in acting: to see, structure, and describe problems; to develop objectives and criterions, to make decisions. 2. teamwork: working on problems by division of labor, communication with members of the team; solution of team dynamic problems (e.g. passive behavior, conflicts). 3. work within a schedule: independent planning of individual activities, consideration of faults, work within a set time frame, revision of time table in case of incidents to secure the work aim. 4. interdisciplinary work: meaning of different subject fields for the solution of problems; interview with the expert, use of specialist literature; examination, adaptation, and application of partial solutions. 5. work on contents: exemplary work on the contents of a certain problem; to increase motivation and to recognize relations. 6. documentation of the work of the engineer: a clear and well-founded presentation of work steps and results; suitable forms of presentation; critical reflection on one’s own work within the group work and value of results. 

contents: after an introduction, students must come together in groups of 3 to 6 people. In these groups they work on an appropriate topic with guidance. The following topics must be part of the teamwork: 

1. formulation and analysis of the problem. Objectives. 2. organization: work and time frame 3. collection, organization, and evaluation of material. 4. teamwork. 5. work, presentation, documentation. 

prerequisites: 

examination: oral (report and object, technical discussion) 

lecturer: H. Wersich

  

16-302

Rational Use of Energy: Decentral Combined Heat and Power (Rationelle Energienutzung: dezentrale Kraftwärme​kopplung) 

L2 E0 P0
2 cr  

study aims: understanding the function of decentral combined heat and power systems (system, single components): get to know the possibilities of application, the advantages and disadvantages, and the limits of decentral system viewing through engineering management of small combined heat and power plants; judgement of potentials of applications. 

contents: 1. central and decentral combined heat and power. 2. power flow and energy balance. 3. problems concerning economic and law issues. 4. combined heat and power; complete systems and components. 5. engineering management. 6. example of a plant design. 7. visit to a combined heat and power plant. 

prerequisites: 

examination: written and oral (written report and technical discussion) 

lecturer: H. Wersich

  

16-303


Practical: Fundamentals in Electrical Engineering I (Praktikum Grundlagen der Elektrotechnik I) 

L0 E0 P2
3 cr  

study aims: practical work based on the theoretical knowledge of Electrical Engineering I. Work with classic and modern measuring instruments. Fields of application and upper limits of measuring instruments. Critical inspection of measuring results. Protocol of measuring. Summary of measuring results in form of a brief written report. 

contents: two experiments from the field fundamentals in materials: Electrical Engineering / Measurement Engineering: measuring DC circuits (linear and non-linear resistance, photodiode, Wheatstone - Bridge), measuring AC circuits (PC elements and resonant circuits) and components of electrical engineering: semiconductor components (non-linear resistance, transistors, diodes), characteristic values of insulation material (dielectric characteristic values and tan  -measuring). Physics: two experiments in different fields of physics (see practical fundamentals electrical engineering, part: physics). 

prerequisites: fundamentals in Electrical Engineering I, Physics I 

examination: 

lecturer: M. Wehrhahn, H. Wersich, W. Blume, K. Röll

  

16-304

Practical: Fundamentals in Electrical Engineering II (Praktikum Grundlagen der Elektrotechnik II) 

L0 E0 P2
3 cr  

study aims: practical experiments based on the theoretical knowledge of classes taken in the first and second study phase in the following fields: Measurement and Control Engineering, Communications- / Transmission Engineering, Energy Engineering, Materials of Electrical Engineering and Physics. Work with classic and modern measuring instruments. Measuring instruments: fields of application and limits of power. Critical Survey of measuring results. Protocol of measuring results. Summary of measuring results in form of a brief written report. 

contents: six experiments in (one experiment per topic): Measurement and Control Engineering 1: reactance coils; Measurement and Control Engineering 2: fundamentals in operation amplifier; Measurement and Control Engineering 3: linear and nonlinear analogue calculation circuits; Communications Engineering 1: characterictics of transmission of systems, Communications Engineering 2: differentiation transmitter; Communications Engineering 3: Logic analyzer; Energy Engineering 1: speed-controlled DC current machine; Energy Engineering 2: linear motor; Energy Engineering 3: Transformer; Materials 1: magnetic behaviour of magnetically soft materials. 

prerequisites: basic study phase, Practical: Fundamentals in Electrical Engineering I 

examination: 

lecturer: M. Wehrhahn, H. Wersich, K. Röll

  

16-305

Electrochemical Energy Storage (Elektrochemische Energiespeicher) 

L2 E0 P0
3 cr  

study aims: fundamental knowledge of energy storage. Technical characteristics of electrochemical energy storages and transducer. 

contents: fundamentals in energy storage: potential and kinetic energy, thermal energy, electromagnetic energy, atomic energy, electric energy. Electrochemical energy: atomic model, binding energy, ways of binding, chemical potential, chemical balance, electrochemical potential, electrochemical balance. Electrochemical energy storage and transducer: classic battery, nickel-metall hydride, flow-battery, high-temperature batteries, Lithium, electrolyseur, fuel cell. Lead-acid battery: open-circuit voltage, reactions, electric behaviour, construction of models, storage capability, discharge acceptance, charge state detection. 

prerequisites: 4th semester and higher 

examination: 

lecturer: B. Willer, C. Schmitz

  

16-306

Training on the Job - supporting class (BPS) (Berufspraktische Studien - Begleitseminare) 

L2 E0 P0
3 cr  

study aims: training on the job takes place in the summer as well as in the winter semester. Students are introduced to different practical fields the engineer works in. They work on different problems of planning, development, construction, and production. Basic knowledge and experience the student has learned so far will be deepened. They look at different techniques of work and production in the field of electrical engineering from the perspective of the engineer. Further, they will get to know the relations between all sections and people in a company to learn more about team work and other abilities an engineer must possess, as well as the important position an engineer should fill for his/her company. 

contents: training on the job contains the following topics: 1. development and construction. 2. project planning. 3. planning of manufacture and procedure. 4. quality assurance. 5. installation, startup, service. 6. sale. 7. business organization. 

Students may suggest and chose further topics. According to the chosen field of study, the possibility of the participating companies, and the ideas of participating students, they must work a maximum of 20 weeks in a minimum of two but in a maximum of four work fields. 

prerequisites: first study phase must be finished 

examination: proof of work with a company, an accepted report on the practical 

lecturer: Wehrhahn, Berdelsmann, Rieger, Wolffram, n.n.

  

16-307

Transmission Engineering I / Practical (Übertragungstechnik I / Praktikum) 

L0 E0 P2
3 cr 

study aims: concentration on the topics of Transmission Engineering I 

contents: high pass / low pass: fundamental structures of filter. Four-wire transmission A: level plan, single components. Four-wire transmission B: complete transmission length. Optical telecommunication: components of optical transmission technology. 

prerequisites: 

examination: oral (technical discussion after finishing the practical) 

lecturer: n.n.

16-308

Transmission Engineering II / Practical (Übertragungstechnik II / Praktikum) 

L0 E0 P2
3 cr 

study aims: concentration on the topics of Transmission Engineering II 

contents: PCM: Pulse-code modulation. Carrier frequency transmission: amplitude modulation. Pulse measurement of coaxial cable: determining of fault locations in installed cables. 

prerequisites: 

examination: oral (technical discussion after finishing the practical) 

lecturer: .n.n.

16-309


Psychological Aspects of Multimedia Systems (Psychologische Aspekte von Multimedia-Systemen) 

L2 E0 P0
3 cr 

contents: multimedia systems are highly praised as the new media for learning, reading, and entrance to new information (e.g. www) because of their new structure (hypertext) and their new possibilities of presentation (animation, simulation). These systems are introduced and are analyzed in consideration of their cognitive user. 

prerequisites: ability to discuss, critical thinking 

examination: oral and written (presentation in class, hand-out, active participation) 

lecturer: Kumbruck

  

16-310


Introductory class for engineering students: The relationship between Technical Engineering and Social Sciences (Einführungsveranstaltung für Ingenieurstudenten: Zum Verhältnis von Technik- und Sozialwissenschaften) 

L2 E0 P0
3 cr 

contents: other forms of knowledge are essential to explain and integrate innovations in the field of electrical engineering in society. Pure knowledge of electrical engineering is not enough to come to a useful solution. Students discuss basic terms like rationality and responsibility in this class. Also, we do research on some special topics connected to the work of an engineer. Because of individual descriptions of workplaces, we look at possibilities and limits of different languages of knowledge (numbers, pictures, verbal languages, body language). 

prerequisites: 

examination: 

lecturer: W. van Treeck

  

16-311

Sensuality and Emontionality in the Field of Work (Sinnlichkeit und Emotionalität in der Arbeit) 

L2 E0 P0
3 cr 

contents: work in the industrial field is considered to be an area of society, in which rational behaviour, useful calculation, and asexuality predominate. However, this is a delusion: sensuous and emotional dimensions and their developments in the field of industrial work are topics of this class. 

prerequisites: 

examination: 

lecturer: W. van Treeck

  

  

SEITE  

