ANALOG VLSI DESIGN

Module — | 10 Hours

Introduction to Analog Design: General Concepts, Levels of Abstraction, Robust Analog
Design

Single-Stage Amplifiers: Basic Concepts, Common-Source Stage, Common-Source Stage
with Resistive Load, CS Stage with Diode-Connected Load, CS Stage with Current-Source
Load, CS Stage with Triode Load, CS Stage with Source Degeneration, Source Follower,
Common-Gate Stage, Cascode Stage, Folded Cascode.

Differential Amplifiers: Single-Ended and Differential Operation, Basic Differential Pair,
Qualitative Analysis, Quantitative Analysis, Common-Mode Response, Differential Pair with
MOS Loads, Gilbert Cell. (Chapters 1, 3 and 4 of Text Book)

Module =1l 12 Hours

Passive and Active Current Mirrors: Basic Current Mirrors, Cascode Current Mirrors, Active
Current Mirrors, Large-Signal Analysis, Small-Signal Analysis, Common-Mode Properties.
Bandgap References: General Considerations, Supply-Independent Biasing, Temperature-
Independent References, Negative-TC Voltage, Positive-TC Voltage, Bandgap Reference.
Operational Amplifiers: General Considerations, Performance Parameters, One-Stage Op
Amps, Two-Stage Op Amps, Gain Boosting, Comparison, Common-Mode Feedback, Input

Range Limitations, Slew Rate, Power Supply Rejection. (Chapters 5, 11 and 9 of Text Book)
Module — Il 14 Hours

Frequency Response of Amplifiers: General Considerations, Miller Effect, Association of
Poles with Nodes, Common-Source Stage, Source Followers, Common-Gate Stage, Cascode
Stage, Differential Pair.

Feedback: General Considerations, Properties of Feedback Circuits, Types of Amplifiers,
Feedback Topologies, Voltage-Voltage Feedback, Current-Voltage Feedback, Voltage-Current
Feedback, Current-Current Feedback, Effect of Loading, Two-Port Network Models, Loading in
Voltage-Voltage Feedback, Loading in Current-Voltage Feedback, Loading in Voltage-Current
Feedback, Loading in Current-Current Feedback, Summary of Loading Effects, Effect of
Feedback on Noise.

Oscillators: General Considerations, Ring Oscillators, LC Oscillators, Crossed-Coupled
Oscillator, Colpitts Oscillator, One-Port Oscillators, Voltage-Controlled Oscillators, Tuning in
Ring Oscillators, Tuning in LC Oscillators, Mathematical Model of VCOs.

(Chapters 6, 8 and 14 of Text Book)
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