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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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# = H¥5 Course Objectives

This course mainly teaches analog CMOS integrated circuit design theory, including the basis of MOS devices, basic
CMOS amplifying circuit, frequency domain characteristics of CMOS amplifier circuit and CMOS differential amplifier
circuit, CMOS circuit noise analysis, CMOS circuit feedback regulation, integrated CMOS op-amp design and the
stability of CMOS integrated circuit and phase compensation, etc. At the same time, this course will show the research
status of CMOS analog integrated circuits, and teach design techniques and experiments with the help of EDA tool,
Cadence.
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Wik %S R Learning Outcomes

1. Understand the basic knowledge of MOS devices;

2. Be proficient in the operation principles of common analog CMOS integrated circuits;
3. Be proficient in the analog CMOS integrated circuit analysis and design skills;

4. Be skilled in using EDA tools to design basic analog CMOS integrated circuits.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)

HRIREENE:

Course Content:

e CMOS #i4MI4E i H 8% % 11 % 1 Introduction to design of analog CMOS integrated circuit design
(2 hours)

S48 CMOS HLALLEE Al LB (115 SRR AR R 2 3, FFMRR WL Introduction to the background knowledge
of analog CMOS integrated circuits and the scientific significance of this subject, and explains the common concepts.

o EREANFIRIHIAH SR Basic MOS devices (3 hours)

14 JE B A 2 S AR B3R 1 AR SR A it iR, A RS B A R A T . 2 E4E Introduction of basic MOS device

working principle and basics, including Current/Voltage characterization and device modeling.
e CMOS A A H % Basic CMOS amplifier circuit (3 hours)

R ZMRFAR CMOS FEAHCK B A TIEFEE, @5 CS. CG. CD M Explain different types of CMOS basic
amplifier circuits and their working principle, including CS, CG, and CD stages.

e CMOS ZE4 UK HH CMOS differential amplifier circuit (2 hours)

ST R CMOS Z /3 UK Bk 1 TAEJR B,  AFE o &S5 Analysis of basic CMOS differential amplifier
circuit, including qualitative analysis, quantitative analysis and so on.

e  CMOS Hifi% CMOS current mirror (2 hours)

M52 CMOS e, B FEFEAE FE IR/ IR SE M 5345 71 325 4244 Introduction to CMOS current mirrors, including
reference current source/common source common gate/mirror load.

e CMOS fUK 214545 Frequency characterization of CMOS amplifiers (3 hours)
- 2 BEAN A A 43145 Introduction to Miller's theorem and analysis of zeros/poles.
e CMOS HL &I 43 H CMOS circuit noise analysis (3 hours)

A28 CMOS HLIS e 2R RN AL R, A48 R F-BE Introduction to the noise types and causes of CMOS circuits,
and the elimination methods.

e CMOS HL& 1) [ 31+ Feedback regulation of CMOS circuits (4 hours)

R HT & CMOS BRI 2 1545 1) J A 3 B2 Brief analysis of the feedback structure of various CMOS circuits
and the influence of load.

e  CMOS £z ii#it Design of CMOS integrated OPA (2 hours)

A4 CMOS £ Js A T A 8 R AT i % Introduction to the performance index and design thinking of CMOS
integrated operational amplifier.




o CMOS £ i v % i R s M 4 by K A A 42 Stability analysis and phase compensation of CMOS integrated circuits
(2 hours)

1Mt CMOS HLES RS SE M MO B AN FL AR A 42 J792: Analysis of the stability, phase margin and phase compensation
method of CMOS circuit.

e  CMOS #i#1¥f CMOS Phase-locked loop (4 hours)
3HF CMOS BUHFR RLER 9255 ZH RN R EE Analysis of the types, composition and principle of CMOS PLL circuit.

e CMOS MLl i Bk HIBTE 5E BUIR Introduction to the research status of CMOS analog integrated circuits (2
hours)

B BCHT I R CMOS FEDLAE il Ha % 1 45 44 S WE 98 J5 18] Introduction to the structure and research direction of the latest
high speed analog CMOS integrated circuits.
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Lab contents:
o {FEIEEATH T AFAMIR Basic knowledge of simulation environment and simulation tools (2 hours)

BN 4H UNIX {5 B SR B3 B A1 {5 B T B cadence [ 5 %115 Brief introduction of UNIX setup and cadence
background knowledge

o RREME ARG RN e A AL IR LR i ZRF ' MOSFET 17V curve characterization (2 hours)
AR5 B MOSFET IV %51 Introduction of how to simulate the I/V curves of MOSFET

o JREIEAN{; HIFEERLE Circuit schematic and configuration of simulation environment (4 hours)

¢4 B R DR P 61 78 K 45 B D AL ) Introduction of schematic build-up and usage of simulation tools
e CMOS HZ%J8K % CMOS single-stage amplifiers (6 hours)

P EZFANFIR CMOS #2875k #% Simulation of 3 different types of CMOS single-stage amplifier

e CMOS ZE4 K H B CMOS differential amplifier circuit (2 hours)

/i EASE K CMOS ZHCk % Simulation of different types of CMOS differential amplifier circuits

e CMOS Hijii5 CMOS current mirrors (2 hours)

i ERF 1 CMOS Hif 4% Simulation of different types of CMOS current mirrors

o HIE/HFH/HEZ Inductor/Resistor/Capacitor (2 hours)

A5 2L B Jak/ e L L A S84, JEAR AT A Learn how to simulate Inductor/Resistor/Capacitor and explain their effects.
e CMOS HUA SIS F5E Frequency response of CMOS amplifiers (4 hours)

{5 CMOS FBUK 2% (R AR 25 F1s 96 K51 Simulation of amplifiers’ gain and bandwidth characterization.
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e IFFEIH Course project (8 hours)
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Course projects are required to be completed by the end of the semester. This course project requires students to
design a CMOS operational amplifier that meets the design criteria. The design criteria include bandwidth, gain,
linearity, etc. Students are required to use CMOS devices, including MOSFET, CMOS current mirrors, capacitors,
inductors resistors and more. Multistage amplifier is allowed. Students must use the theoretical knowledge learned in
this course to do the analysis, design, simulation, and finally complete the report of the course project.
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Note:

The final project is related to each step of the whole lab content.

b R H BB % %Rl Textbook and Supplementary Readings

Textbook:
Behzad Razavi, “Design of Analog CMOS Integrated Circuits,” McGraw-Hill, 2001.
Reference Books:

Paul R. Gray, Paul J. Hurst, Stephen H. Lewis, and Robert G. Meyer, “Analysis and Design of Analog Integrated
Circuits,” John Wiley & Sons, 2001.
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This Course has been approved by the following person or committee of authority




