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Part A: Seminaristic Classroom Teaching 
1. Value-Discretization (Quantization) 
    + Knowing common D/A and A/D conversion principles: 
        Nyquist samplers: (i) DAC: weighted sum, R-string,  (ii) ADC: SAR, Flash, Pipeline 
        Oversamplers: PWM, delta and delta-sigma modulation / demodulation techniques 
    + Selection of most appropriate architecture for a given application 
2. Time-Discretization (Sampling) 
    + Time domain considerations: mathematical model and technical realization 
    + Frequency domain considerations  
    + Criteria of Nyquist and Shannon 
    + Aliasing 
        Designing analog anti-aliasing filters for Nyquist samplers 
        Designing combined analog/digital antialiasing filters for oversamplers 
        Changing sampling rates: up-sampling, down-sampling, sub-sampling 
    + Spatial sampling and spatial aliasing 
3. Characterization  
    + Knowledge of commonly used quality criteria and skills to apply them: 
        ENOB, SNR, SFDR, SINAD, THD, INL, DNL, KSPS, monotonicity 
4. Modelling 
    + Modelling DACs and ADCs in value, time and frequency domains: 
    + Modeling static linear and non-linear I/O characteristics 
    + Modeling and simulation in value, transient and frequency domain with Spice 
    + Characterization and modeling in value, transient and frequency domain with Matlab 
5. Noise 
    + Relating signal-to-noise ratio to resolution, 
    + Noise budged computation 
    + Knowing the most important noise sources and respective behavioral models 
        quantization, thermal, pink, aliasing, clock jitter, track & hold 
 
Part B: Practical Training in the Laboratory 
1. Given exercises 
2. Group oriented projects 

   



Lernziele: Fachkompetenz  
Nach der erfolgreichen Absolvierung des Moduls… 

Deutsch: 
 kennen die Studierenden die wichtigsten A/D- und D/A-Wandler-Architekturen (1) 

verstehen ihre prinzipielle Funktionalität (2) und können einer Design-Aufgabe die 
passende Architektur zuordnen (3). 

 kennen die Studierenden den Vorgang der Zeitdiskretisierung (1), verstehen daraus 
folgende Effekte wie Aliasing (2) und können Antialiasing-Filter berechnen (3). 

 kennen die Studierenden die üblichen Qualitätskriterien für A/D u. D/A-Wandler (1) 
und können Kriterien wie ENOB, SNR, SFDR, SINAD, THD, INL, DNL berechnen (3). 

 können die Studierenden einfache Verhaltensmodelle für A/D- und D/A-Wandler 
erstellen und in Simulationsprogrammen verwenden (3). 

 kennen die Studierenden mindestens 6 verschiedene Rauschquellen (1), können 
deren Rauschleistung berechnen (3), ein Gesamt-Rauschbudget erstellen und damit 
die Einhaltung geforderter Qualitätskriterien wie SNR oder SINAD überprüfen (3). 

 

English: After successfully completing the module… 
 the students know the most important A/D and D/A converter architectures (1), 

understand their basic functionality (2) and can assign the appropriate architecture 
to a design task (3). 

 the students know the process of time-discretization (1), understand the effects 
following from it such as aliasing (2) and can calculate criteria such as ENOB, SNR, 
SFDR, SINAD, THD, INL, DNL, (3). 

 the students can create and apply simple behavioral models for AD and D/A 
converters und use them in simulation programs (3). 

 the students know at least 6 different noise source, can calculate their noise power 
(3), create an overall noise budget and thus check compliance with required quality 
criteria such as SNR or SINAD. 

Lernziele: Persönliche Kompetenz 
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