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CU5201 MIC AND RF SYSTEM DESIGN 

DETAILED SYLLABUS 

OBJECTIVES: 

• To understand the fundamentals of RF design and Microwave integrated circuits. 

• To understand the various components of RF system for Wireless Communications. 

• To know the basic techniques needed for analysis of RF systems. 

UNIT I CMOS PHYSICS, TRANSCEIVER SPECIFICATIONS AND ARCHITECTURES 

CMOS: Introduction to MOSFET Physics, Noise: Thermal, shot, flicker, popcorn noise 

transceiver Specifications: Two port Noise theory, Noise Figure, THD, IP2, IP3, Sensitivity, 

SFDR, Phase noise. Transceiver Architectures: Receiver: Homodyne, Heterodyne, Image 

reject, Low IF Architectures, Transmitter: Direct up conversion, Two step up conversion 

schemes. 

UNIT II IMPEDANCE MATCHING AND AMPLIFIERS  

Review of S-parameters and Smith chart, Passive IC components, Impedance matching 

networks, Amplifiers: Common Gate, Common Source Amplifiers, OC Time constants in 

bandwidth estimation and enhancement, High frequency amplifier design, Low Noise 

Amplifiers: Power match and Noise match, Single ended and Differential schemes. 

UNIT III FEEDBACK SYSTEMS AND POWER AMPLIFIERS  

Feedback Systems: Stability of feedback systems: Gain and phase margin, Root-locus 

techniques, Time and Frequency domain considerations, Compensation Power Amplifiers: 

General model – Class A, AB, B, C, D, E and F amplifiers, Linearization Techniques, Efficiency 

boosting techniques, ACPR metric, Design considerations 

UNIT IV RF FILTER, OSILLATOR, MIXER  

Overview-basic resonator and filter configuration, special filter realizations, filter 

implementation. Basic oscillator model, high frequency oscillator configuration, basic 

characteristics of mixers, phase locked loops, RF directional couplers, hybrid couplers, 

detector and demodulator circuits. 

UNIT V MIC COMPONENTS  

Introduction to MICs, Fabrication Technology, Advantages and applications, MIC 

components- Micro strip components, Coplanar circuits: Transistors, switches, active filters. 

Coplanar microwave amplifiers: LNA design and Medium power amplifiers. 
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