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circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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This course is a major course for the senior undergraduates majoring in microelectronics. It is the extension of SME307
in analog and radio frequency (RF) integrated circuits design. The main task of this course is to let students understand
the basic concepts, basic analysis and design methods of CMOS RF integrated circuits design; train students to use
EDA tools to design and simulate the critical CMOS RF modules. According to specifications, students analyze and
design the RF integrated circuits. This will lay the foundation for future engineering and scientific research in the field of
integrated circuits design. This course introduces the following major areas of knowledge:

1. Communication concepts

Basic concept in RF design

Transceiver architectures

Basic building blocks (LNA, Mixer, PA, Oscillator)

Phase-locked loop and frequency synthesizer
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This course enables students to understand

1. Basic analysis ideas and design methods of CMOS RF integrated circuits

2 Basic concepts of CMOS RF integrated circuits

3. Principles, analysis and design methods of critical building blocks, including LNA, Mixer, PA, and Oscillator

4. Train students how to analyse the design specifications, and consolidate and deepen the theoretical knowledge
they have learned through choosing and designing an integrated circuit that meet the specifications
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5. Master the computer-aided design and simulation analysis methods of CMOS RF integrated circuits, and cultivate

basic CMOS RF integrated circuits design capabilities

6. Through the practice teaching link, not only the basic circuits design ability of students should be cultivated, but

also the good scientific literacy of students should be cultivated
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This course covers the basic knowledge of RF integrated circuits, the related content of the RF transceiver systems and

critical building blocks, and introduces the following major aspects of knowledge:
1 Introduction of wireless communication systems

2.  Basic concepts of RF integrated circuits

3. Transceiver architectures

4 Basic modules (LNA, Mixer, PA, Oscillator)

5 PLL and frequency synthesizer

This course is composed of two parts: theory teaching and course experiment. The theoretical teaching hours are 32

hours, and the course experiment hours are 32 hours.

The teaching calendar of the theoretical lessons of this course is as follows:

Course Content

Class Allocation

Chapter 1 Introduction to Wireless Communication Systems

Passive impedance transformation
Transmission line

Wireless communication systems 2
Communication circuits

Chapter 2 Basic Concepts in RF Design

Effects of nonlinearity

Noise 6




Chapter 3 Transceiver Architectures
Receiver architecture

Transmitter architecture

Transceivers

Chapter 4 Low Noise Amplifier
General considerations

LNA topologies 4
Design method of LNA
Nonlinearity calculation

Chapter 5 Mixer
General considerations
Active Mixers

Passive Mixers

Chapter 6 Power Amplifier
General considerations
Classification of power amplifiers
High-efficiency power amplifiers
Large-signal impedance matching
Advanced transmitter topologies

Chapter 7 Oscillators

Basic principles

Feedback-based oscillators
Negative-transconductance oscillators
Voltage-controlled oscillators

Phase noise

Chapter 8 Phase-Locked Loops and Frequency Synthesizers
Basic concepts

Model and state analysis 6
Charge-pump PLLs

PLL-based frequency synthesizer design

The teaching calendar of the Lab of this course is as follows:

Lab Items Class Allocation
Familiar with Cadence Virtuoso Simulation Environment 2
Passive Simulation and Impedance Matching 2
Low Noise Amplifier Simulation 2
Mixer Simulation 2
Power Amplifier Simulation 2
Oscillator Simulation 2
PLL Behavioral Simulation 2
Receiver Behavioral Simulation 2
Course Project 16
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Bt R ESE%R R Textbook and Supplementary Readings

HM Textbooks:
1. RF Microelectronics, Second Edition, Behzad Razavi, Prentice Hall, 2011.
2. The Design of CMOS Radio-Frequency Integrated Circuits, Second Edition, Thomas H. Lee, Cambridge University
Press, 2003.
3. CMOS s /i 5 1cit, ORI E, TR ki, 2006.
%274 E 141 Reference Journals and Conferences:
1. IEEE Journal of Solid-State Circuits (JSSC)
2. |EEE Transactions on Microwave Theory and Techniques (TMTT)
3. |EEE Transactions on Circuits and Systems |: Regular Papers (TCAS-I)
4. |EEE International Solid-State Circuits Conference (ISSCC)
5. IEEE Symposium on VLSI Circuits (VLSI)
6. |EEE Radio Frequency Integrated Circuits Symposium (RFIC)
7. |EEE Custom Integrated Circuits Conference (CICC)
8. European Solid-State Circuits Conference (ESSCIRC)
9. Asian Solid-State Circuits Conference (A-SSCC)
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