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The idea of this short course is to address the most recent circuits technique for analog and mixed
signal processing. In particular the course will analyze the fundamental trade-offs present in
analog mixed signal circuits, by providing also a comparison between voltage vs time domain
signal processing. First, time domain signal processing is discussed analyzing the most common
operations and trade-off. Successively the implementation of the main building blocks is
discussed.

The discussion on voltage domain analog signal processing start from an overview of the most
common filtering technique. Successively, twos among the most recent filtering techniques will
be describe such as: passive switched capacitor topologies and n-path filters techniques.

The course-end with an overview of recent mixed signal approach like, filtering ADC and
quantized analog signal processing where the fusion between analog and digital domain allows to
reach higher level of reconfigurability and power efficiency. The course is based on a detail review
of the solutions present in literature and includes a detail and updated list of references for future
consultation.
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Advanced undergraduate or graduate students and practicing engineers who wish to develop a

solid knowledge of analog mixed signal circuits. A basic understanding of analog circuits is
assumed.
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-Fundamental limits in analog signal processing. (kT/C thermal noise, Quantization,
Dynamic Range vs. Power, voltage and current efficiency, voltage vs. time signal
processing)

2. WEESAE. fENERBIRIRTE, #FEIIBCEKIDE, R KRR

-Time domain signal processing. (Time as source of information, trade of bandwidth
dynamic range, most common time domain circuits)

3. EANBHESR GER, MARNES, TDC, R KR, REMLH.

-Basic time-domain building blocks (delays, phase detectors, TDC, oscillators).
Performances, trade-offs and implantations.
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-Voltage domain signal processing. Overview of classical filtering techniques. Real vs
Complex transfer functions and typical implementations (OPAMPRC -gm-C)

5. TR RXEAIE . (PSCIBEEMR, MRf|, FILPELBRE, L6

-Passive Switched Capacitor Filters. (PSC filters modelling, limitations, complex
conjugate transfer functions, examples)
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-N-path filters. Use, limitations and implementations

7. EEEEE S . TS IRIBERA ADC, SCRRPIREHA R TEMFTE. B
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-Filtering Analog to Digital Converters. How to merge filters and ADC. Different
approach and trade-offs present in literature. Adaptive solutions

8. B AUE S . EAWS, MFEMIPREER, TR HISEIM B

-Quantized Analog Signal Processing. Basic idea, noise and power efficiency,
implementations and examples from literature
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