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The course information as follows may be subject to change, either during the session because of unforeseen
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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Fundamentals of Integrated Circuit I- Analog Integrated Circuit

1. HE4ZFK Course Title

2. R T-2% % School of Microelectronics
Originating Department

3. R SME211
Course Code

4.  REES Credit Value 4
5. RS L\ E AL Major Foundational Courses
Course Type
RRFEH
6. #FZ Spring /#Z Fall
Semester
RRES . , o , ,
7. H English / FHXE English & Chinese

Teaching Language

BRBIT. MRER. BRRS | =i, Dhses, w750
A (WERABEHE, EFIHE | Yuan GAO, Assistant Professor, School of Microelectronics, Email

IR gaoy@sustech.edu.cn;
8. Instructor(s) Affiliation& JNR, WIS, IR T
Contact ’ Xiaohu FANG , Assistant Professor, School of Microelectronics, Email :

(For team teaching, please list fangxh@sustechedtf:cn

all instructors)

LR RIBIE. FIB¥ER. BRR | xW, 52365, JREEME 7%k, 13923875673

9. R Huan LIU, laboratory technician, School of Microelectronics, contact phone number:
Tutor/TA(s), Contact 13923875673
HRABERB(FTAH)

10.  Maximum Enrolment
(Optional)
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Delivery Method Lectures || Tutorials Lab/Practical ||Other (Please specify) || Total
ESE:S 48 32 80
Credit Hours
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Pre-reqqlsnes . or Other SME103 (Or EE104) Fundamental of Electric Circuits;
Academic Requirements

JEELRTE. HEEIMK
Courses for which this course
is a pre-requisite
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Cross-listing Dept.
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This course (Fundamentals of Integrated Circuit I, SME201) and Fundamentals of Integrated Circuit || (SME202)
together are two major foundational courses for the undergraduates majoring in microelectronics. They are the
extensions of SME102 in two important aspects—analog and digital integrated circuit design. This course (SME201) is
mainly about the anlaog circuits and analog integrated circuits. As more and more conventional board-level analog
functional circuits are gradually integrated at the chip level, this course focuses on the chip implementation of analog
circuits and systems besides the introduction of the fundamental analysis and design methods of analog circuits. In
addition, the concepts and methodology of IC design are also included in this course, which lays a solid foundation for
the students in their following course study and research in IC design field. The main content of the course includes:

1. The history of electronic and integrated circuit technology;

2. Working principles and circuit models of commonly used integrated electronic components;

3. Working principles and analysis method of the analog amplifier and integrated operational amplifier;
4. Analysis methods for signal and frequency response for integrated circuits;

5. The implementation of analog circuit modules and the introduction of examples in IC design;

6. Computer-aided analysis and design of integrated electronic circuits.

In addition, a lab project is also designed with the theoretical knowledge taught in the course, so that students can
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intuitively understand commonly used integrated circuits and their external components, familiarize themselves with the
commonly used test instruments and learn how to debug their analog circuits. Then, they will complete the whole
process of design, analysis, and implementation of a small analog circuit system, and finally, complete the project
demonstration and report writing.
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After completing the lectures and the lab project of this course, the students will have the ability to
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1. Understand the basic concepts, circuits, and analysis methods of analog circuits in discrete and integrated systems;
2. Master the methods of qualitative analysis and approximate analysis in analog circuits;

3. Understand the difference between board-level analog circuits built by discrete devices and analog integrated circuits;
4. Understand the application examples of analog circuits at the PCB level and IC level;

5. Understand commonly used integrated circuits and their external components, and be familiar with the design
process and software of analog circuits.

6. Master the methods of analog circuit testing, fault judgment, and troubleshooting techniques through lab project.

REAFLRHEER (NERESUIOONE, WRENANMFATURZTC mE SRR, #2HHFER
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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.)

PSRN B 2R (Course contents for the lectures):
1. TR R PIE AR L SR AL BB R A (2 221 )
Introduction to history of electronics; introduction to analog circuits and analog ICs (2 hours);
2. DUEE R R A S SR T A S R AT (4 2D
Working principles and models of the semiconductor devices used in analog integrated circuits (4 hours);
3. P A IR A IR GRS (2 2D
Implemenation of active and passive devices in integrated circuits (2 hours);
4. BETCRHEE BTS00 (8 241 |
Design and analysis of single-transistor amplifiers (10 hours);
5. ZHCRHBRWIH ST (45740
Design and analysis of differential amplifiers (6 hours);
6. ZYURKHEEBII 50T (420D
Design and analysis of multi-stage amplifiers (6 hours);
7. SLBUSHICRIEEA LAERE (2221 |
Working principles of operational amplifiers (2 hours);
8. RIS FBOK A HMIAR WA N L S B L B 70 A (10 220D

Frequency response and feedback analysis of operational amplifiers (10 hours);
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9. ETHEBSEHBCRABEIBEIEHE A (471D
Analog comuptation circuits with operatioanl amplifiers
10. JEP ARG &5 (4 1)
Implementation of filters and oscillators (4 hours);
11, KLU BRAE AR AR R B Th K S P S AD B i, DA BEfe sl ER, T IR LIRSS (4 221D

Design examples of analog integrated circuits: AD converters, DA converters and switching power converters (4
hours).

T H sz R 2 H R (Course contents for the lab project):

VAN H R AR s S AN TC S A S B T GRR AE A T i (4 22D

Understand the commonly used integrated circuits and their external components and be familiar with the use of
commonly used test instruments (4 hours);

2 AT AR, B B TR FE AT PCB &R ik (6 240D
Familiar with the PCB-level analog circuit design process and PCB design software (6 hours);
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Students will work on a small analog system (choose from topics provided by the instructor or designed by
themselves). They need to complete circuit structure and component selection with the knowledge they learned,
analyze the circuits, design the PCB schematic and layout. Then, after completing soldering on the fabricated PCB, they
also need to test, debug, and demonstrate and report on this system. (22 hours)

#M kHES%E% LK Textbook and Supplementary Readings
##4 Textbooks:
1. Microelectronic Circuits, 8th Edition, Adel S Sedra & Kenneth C Smith & Tony Chan Carusone & Vincent Gaudet,
Oxford University Press, 2019.
2. Design of Analog CMOS Integrated Circuits, 2nd Edition, Behzad Razavi, McGraw-Hill, 2017.
3. B FHRORIEAS, B, PO BT, SR, 2015 4F,
2% 4, References:
1. Analysis and Design of Analog Integrated Circuits, 5th edition, P. R. Gray, P. J. Hurst, S. H. Lewis, and R. G.
Meyer, Wiley, 2009.
2. HFRORIEA, SEShR, REE W, mSEHE ARt 2014 4R,
3. Troubleshooting Analog Circuits: Edn Series for Design Engineers, By Robert A. Pease, Butterworth-
Heinemann,1991.
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M A. +=2%Z %] Letter Grading
0OB. Z&idsH GEI/AEIT) Pass/Fail Grading

HAE#F#t REVIEW AND APPROVAL
21. FRERBEOELUTENZR 2 H IUET

This Course has been approved by the following person or committee of authority
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