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Aims

The course will supply the elements for the analysis and design of the basic blocks of analog circuits: single stage amplifier, amplifier with feedback, amplifier with OpAmps, and power supplies.
Topics
Introduction. Non-linear circuit analysis: linearization, DC analysis, AC analysis. Elements of circuit theory: linear active and passive components, voltage division and current division, amplifier representations. Elements of solid state electronics: insulators, conductors and semiconductors. Band diagrams, the p-n junction. Operational amplifier. The ideai Op-Amp. Basic circuits with the op-amp. Frequency behavior. Non Linear Applications. The diode: DC characteristic, piecewise linear model, small-signal model. Zener diode. Circuits with diodes: limiting, rectifiers, and peak holders. BJT. Qualitative behavior of the BJT. i-V characteristics. Biasing circuits. Single transistor amplifiers with BJT. Common emitter, common emitter with emitter resistance, common base, and common collector: AC and DC behaviors. MOSFET. Qualitative behavior of the MOSFET: threshold voltage, channel length modulation and body effect. I-V characteristics. Biasing circuits. Single transistor amplifiers with MOSFET. Common source, common gate, and common drain: AC and DC behaviors Current mirrors with MOSFETs and BJTs. Mirrar with emitter resistances, Wilson's mirrar, modified Wilson's mirrar, and cascode mirrar. Frequency behavior. Single stage amplifiers analyzed with the time Constant method. Multistage and differential amplifiers. DC analysis. Small-signal analysis: differential gain, common mode gain, CMRR. Differential amplifier with active load. Multistage amplifiers. Feedback. Negative feedback properties. The four feedback topologies: series-series, shunt-shunt, series-shunt, shunt-series. The stability. Power stages. Class A, B, and AB power stages.
Exam
The examination consists of a written and an orai test.
Textbooks
Jaeger Richard C., Blalock Travis N., "Microelettronica [voi 1], Elettronica analogica", McGraw-Hill Companies, 2005. Jaeger Richard C., Blalock Travis N., "Microelettronica [voi 2] Circuiti integrati", McGraw-Hill Companies, 2005.
Tutorial session
From Monday to Thursday,15:00-16:00
