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Part A: Seminaristic Classroom Teaching with Computer-Aided Simulation
1. Introduction and Overview
2. Main Example: A Switch-Mode Step-Down Converter
3. A/D and D/A Converter Modeling
4. Control Loops

4.1 LTI Feedback Loops

4.2 Matlab/Simulink Modeling

4.3 Fuzzy as Non-Linear Control Loop Example
5. Analog PID Controller Setup for DC/DC Conversion
6. Digitization of Analog PID Controllers
7. Embedded (Hardware/Software Codesign) Aspects

Part B: Practical Training in the Laboratory

Getting Started with DE1-SoC Board According to Instruction

Getting Started with DC/DC Buck Converter Board (DCDCbuck) According to Instruction
Characterization of DC/DC Buck Converter Board (DCDCbuck) According to Instruction

Group oriented: related projects




Lernziele: Fachkompetenz

After successfully completing this module, the students are able to ...

e create top-level mixed analog/digital electronic systems using Matlab/Simulink (3),
and to optimize control loops employing model based design (MDB).

e calculate PID control parameters on the base of open-loop gain measurements “by
hand” as well as to define a Fuzzy logic solution.

e identify required modules of the system (2) and create linear and time-invariant (LTl)
analog and/or digital models of them (3).

e handle digital hardware by modifying and compiling VHDL code (3) and
downloading it into an FPGA (2).

e handle analog hardware by reading and understanding (2) its schematic and PCB
layout.

e operate complex measuring equipment in the lab and use it in a qualified manner,
e.g. for open-loop gain measurements according to the method of Middlebrook (2).

e extract LTI model parameters for analog / digital hardware blocks from circuit
schematics (3), appropriate for higher level simulation, e.g. using Matlab/Simulink.

e read FPGA internal signals using embedded (hardware/software codesign)
techniques.
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