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0010522 Complex Functions and Mathematical Methods for Physics

Course Number: 0010522

Course Title: Complex Functions and Mathematical Methods for Physics

Course Type: Compulsory Common Basic Course

Credit: 2.5 Total Credit Hours: 45

Students: Undergraduate students majoring in Electronic Science and technology &
Microelectronics Science and Engineering

Prerequisites: Advanced Mathematics, University Physics, Linear Algebra

Evaluation Method: Course participation + quiz + written exams

Writer: Wang Peng

Course Description:

Complex Functions and Mathematical Methods for Physics of the Faculty of Information
Technology is a compulsory common basic course for undergraduate students majoring in
Electronics Science and Technology & Microelectronics Science and Engineering. The purpose of
this course is to help the students master the basic theories of complex functions and mathematical
methods for physics, familiarize with the principles and applications of the complex functions,
equations of mathematical physics, integral transforms, building the ability of modeling and
tactics in solving equations of mathematical physics, acquainted with the application of
mathematical methods for physics in subjects including circuit analysis, solid state physics,
electromagnetic field, semiconductor physics, develop the ability of solving various physical or
engineering problems with mathematical methods and physical laws. The keys of this course
include the concepts and properties of complex functions, the residue theorem, the Fourier
transform. The nodus of this course include the integration of complex functions and the residue

theorem.

Recommended Textbooks/References:

1. Qingle Lu, Miansen Wang, Engineering Mathematics, the Complex Functions (4" Edition),
Higher Education Press, 03-2011

2. Yuanlin Zhang, Engineering Mathematics, the Integral Transforms (6" Edition), Higher
Education Press, 04-2019
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0010073 Circuit Analysis Foundation-2

Course Number: 0010073

Course Title: Circuit Analysis Foundation-2

Course Type: Basic compulsory course

Credit: 3.0 Total Credit Hours: 48

Students: Undergraduate students majoring in Electronic Science and Technology, and
Microelectronics Science and Engineering

Prerequisites: Circuit Analysis Foundation-1, advanced mathematics, college physics, linear
algebra

Evaluation Method: Course participation + written exams

Writer: Liu Meng

Course Description:

"Fundamentals of Circuit Analysis-2" is a compulsory course for sophomore students majoring in
electronic science and technology. This course mainly systematically discusses the calculation
method of sinusoidal AC circuits. It is divided into 6 parts: The first part is the basic concept of
sinusoidal alternating current and introduces phasors. Mathematical tools use impedance and
admittance to describe the constraint relationships of voltage and current to solve basic problems
such as active power, reactive power, and complex power in AC circuits; the second part is the
analysis method of non-sinusoidal periodic circuits, using Fourier series Expand the excitation
source function, take finite terms, solve for the response at different frequencies, and then use the
superposition method to obtain the response in the time domain; the third part is the resonance
problem in the AC circuit. At the resonance frequency, the amplified voltage or current is obtained,
Used for weak signal tracking and amplification; the fourth part is to explain the mutual inductance
circuit in the AC circuit, the model and application of the air-core transformer and the ideal
transformer; the fifth part is to explain how to solve the circuit under the premise of symmetry of
the three-phase power supply; the sixth part is to solve The equivalent of the linear two-port circuit

is always the Z parameter, Y parameter and T parameter.

Recommended Textbooks/References:
1.Guanyuan Qiu, Xianjue Luo, Electric Circuit (5th Edition), Higher Education Press, 2006

2.Hanxun Li, Concise Circuit Analysis Foundation, Higher Education Press, 2002
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0004333 Analog Electronic Technology

Course Number: 0004333

Course Title: Analog Electronic Technology

Course Type: Basic compulsory course

Credit: 3.5 Total Credit Hours: 56

Students: Undergraduate students majoring in Automation, Robotic Engineering, Electronic
Science and Technology, and Microelectronics Science and Engineering

Prerequisites: Advanced mathematics. General Physics. Circuit analysis element

Evaluation Method: Course participation + written exams

Writer: Wan Peiyuan

Course Description:

Analog electronic technology is a basic technical course for beginners. Analog circuit is an essential
basic unit of a variety of electronic products and electronic equipment. It is the key circuit that
physical quantities must pass before they are converted into digital signals. This course lays the
foundation for cultivating circuit analysis and design skills of automation professionals, and paves
the way for improving their engineering application and innovation ability. Main contents of the
course: principles of common semiconductor devices, basic amplifying circuit, FET and amplifying
circuit, power amplifying circuit, analog integrated circuit foundation, feedback amplifying circuit,
signal generating circuit, DC regulated power supply, etc. The key point is the principle analysis
and calculation of all kinds of amplifier circuits, and the difficulty is the negative feedback amplifier,
integrated operational amplifier, etc. In order to master this course, we should be familiar with the
analysis and calculation of three basic amplifiers of transistors on the basis of understanding the
working principles of various devices, and then master other amplifiers or analog electronic circuits.
Recommended Textbooks/References:

1. Sun Jingqi, Leifei, Yan Huilan, Analog Electronic Technolog, Higher Education Press, 7-2016
2.Hua Chengying, Analog Electronic Technolog (Fifth Edition) , Higher Education Press, 7-2015
3. Willy M.C.Sansen Written, Chen Yingmei Translated, The essence of analog integrated circuit
design (Electronic information frontier technology series) , Beijing: Tsinghua University Press, 12-
2020

4. Kang Huaguang, Electronic Technology (Part of Analog) , Higher Education Press, 2006

5. Robert L. Boylestad, Louis Nashelsky, Electronic Devices and Circuit Theory(Ninth Edition),

Electronic Industry Press, 2010
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0008127 Digital Electronic Technology

Course Number: 0008127

Course Title: Digital Electronic Technology

Course Type: Basic compulsory course

Credit: 3.5 Total Credit Hours: 56

Students: Undergraduate students majoring in Automation, Robotic Engineering, Electronic
Science and Technology, and Microelectronics Science and Engineering

Prerequisites: College physics, Circuit Analysis Foundation -1, Circuit Analysis Foundation-2
Evaluation Method: Course participation + Final exam

Writer: Yuan Haiying

Course Description:

Digital electronic technology is one of the introductory foundational courses for undergraduate
students Major in electronics, communication, computer science, automation. The teaching process
of this course fully reflects the comprehensive learning ability of integrating theory with practice
and practical hands-on training. The main target of this course is to clarify professional knowledge,
basic theories, and basic skills to the deduction, analysis, and design of digital circuits and systems.
This course is focus on effectively solving complex engineering problems in the field of digital
circuits and system. The teaching contents are mainly covered by the following aspects: analysis
and design of combinational logic circuits, analysis and design of sequential logic circuits, triggers,
large-scale digital integrated circuit applications, etc.

Recommended Textbooks/References:

1.JIANG Jie, MA Zhicheng. Digital Electronic Technique Fundamentals. Beijing University of
Technology Press, Oct-2009.

2.YAN Shi. Digital Electronic Technique Fundamentals (the 5 edition). Higher Education Press,
May-2016.

3. John F. Wakerly. Principles and Practice of Digital Design (3rd Edition), Higher Education Press,
2001
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0008120 Fundamentals of Computer Software

Course Number: 0008120
Course Title: Fundamentals of Computer Software
Course Type: Basic Compulsory Course

Credit: 2.5 Total Credit Hours: 40

Students: Undergraduate students majoring in Electronic Science and technology &

Microelectronics Science and Engineering

Prerequisites: C programming, Programming practice training, etc.

Evaluation Method: Course participation +experiment+ written exams

Writer: Zhang Xiaoling

Course Description:

Fundamentals of Computer Software is one of the basic compulsory courses for undergraduate
students Major in Electronic Science and technology. The main target of this course is to clarify data
structure, software engineering and operating system. This course is focus on the knowledge related
with software. The teaching contents are mainly covered by the following aspects: the basic concept
and the algorithm of linear data structure & non-linear data structure, types and algorithms of
searching and sorting, the concepts of software engineering and operating system. The difficulties
of teaching contents are described as followings: data storage structures, algorithm of linear data
structure & non-linear data structure, performance analysis of the algorithm.

Recommended Textbooks/References:

Textbooks: Wang You-sheng etc., fundamentals of computer software, 7singhua university press,
Dec-2016

References:

1.LI Shu-fen, fundamentals of computer software, Mechanical Industry Press, Aug-2009

2.MENG Cai-xia, fundamentals of computer software, Xidian University Press, Aug-2003

3.LI Jin, fundamentals of computer software, Mechanical Industry Press, Jan-2010

4.XIA Qin-guo, fundamentals of computer software, Northwest University of Technology Press, Jan-
2010

5.YANG Jian-jun, fundamentals of computer software, Mechanical Industry Press, Sep-2011
6.YAN Wei-min, Data structure (C language version), 7singhua university press, 2007

7.MU Yan,, fundamentals of computer software, Mechanical Industry Press, Dec-2011

8.XU Shi-liang etc., fundamentals of computer software, Tsinghua university press, 2010
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0008134 Computer Principles and Applications

Course Number: 0008134

Course Title: Computer Principles and Applications

Course Type: Basic Compulsory Course

Credit: 3.5 Total Credit Hours: 56

Students: Undergraduate students Major in Electronic Science and Technology &
Microelectronics Science and Engineering

Prerequisites: Digital Electronics, Analog Electronics, C Programming

Evaluation Method: Course participation + Experiment exams + Written exams

Writer: Deng Jun

Course Description:

Computer Principles and Applications | is one of the fundamental course for the undergraduate

students Major in Electronic Science and Technology. This course is focus on the knowledge of

computer hardware as well as assembler language design, computer principles by means of learning

the computer internal structure and working principles. The teaching contents are mainly covered

by the following aspects: the basic principles and components of computer, the structure and

working principles of the microprocessor, the instruction set, the assembler language design, the

memory and its interface circuit design, the concept of computer interface, data transmission, and

some basic intelligent interface circuit design and software programming. The difficulties of

teaching contents are described as followings: instruction system and assembly programming,

memory organization and interface circuit design and programming.

Recommended Textbooks/References:
1. YU Chunxuan, ZUO Guoyu etc,80X86/Pentium Microcomputer Principle and Interface
Technology (Third Edition). Machinery Industry Press, 2015.6

2. ZUO Guoyu, YU Chunxuan, Han degiang etc,80X86/Pentium Microcomputer Principle and
Interface Technology- Exercises solving and experiment guidance (Third Edition). Machinery

Industry Press, 2018.1

3. Peng hu, Zhou Peiling etc, Microcomputer Principle and Interface Technology (Four Edition).

Electronic Industry Press, 2016
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0004925 Signals and SystemsIV

Course Number: 0004925

Course Title: Signals and Systems IV

Course Type: Discipline Requirements

Credit: 2.5 Total Credit Hours: 40

Students: Undergraduate students majoring in microelectronics science and engineering

Prerequisites: Calculus, Linear Algebra, Complex Variables and Integral Transforms, Circuit
Analysis

Evaluation Method: Course participation + Written exams

Writer: Zhang Jing

Course Description:

Signals and systems are a basic disciplinary course for undergraduate students major in
microelectronics science and engineering. The main target of this course is to clarify the signal
analysis methods and various signal solving methods of time-invariant systems by analyzing some
instances, to introduce students to some very important concepts in practical engineering
applications, theories and methods. This course is focused on laying a solid foundation for students
to learn subsequent courses such as digital signal processing and integrated circuit analysis and
helping to improve students' abilities of practical analysis and solving problems. The teaching
contents are mainly covered by the following aspects: basic theory and method of signal analysis,
various description methods of linear time-invariant system, time-domain and frequency-domain
analysis methods of linear time-invariant system, and some important conclusions in engineering
application of stability, frequency response, causality and so on. The difficulties of teaching contents
are described as followings: frequency-domain analysis of linear time-invariant systems.

Recommended Textbooks/References:

1. Zheng Junli, Ying Qiheng, Yang Weili, Introduction to signals and systems, Higher Education
Press, March-2009

2. Zheng Junli, Ying Qiheng, Yang Weili, Signals and systems (3rd edition), Higher Education
Press, March-2011

3. Wu Dazheng, Yang Linyao, Zhang Yongrui et al, Analysis of signals and linear systems (5th
edition), Higher Education Press, March-2019

4. Zhang Yanhua, Liu Pengyu, Signals and systems (2nd edition), China Machine Press,
September-2017

5. Oppenheim, Trans. Liu Shutang, Signals and systems (2nd edition). Electronic Industry Press,
January-2014
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1600054 Electromagnetic Field and Wave

Course Number: 1600054

Course Title: Electromagnetic Field and Wave

Course Type: Basic Compulsory Course

Credit: 2 Total Credit Hours: 31

Students: Undergraduate students majoring in Microelectronics Science and Engineering
Prerequisites: Advanced Mathematics, College physics

Evaluation Method: Course participation + written exams

Writer: Li Chong

Course Description:

Electromagnetic Field and Wave is one of the compulsory courses for undergraduate students Major
in Microelectronics Science and Engineering. The main target of this course is to clarify
electromagnetic model. This course is focus on electromagnetic. The teaching contents are mainly
covered by the following aspects: static electric fields, static magnetic fields, time-varying fields,
Maxwell's equations, Helmholtz's theorem Coulomb's law and Gauss's law, Relations in materials
media, the concept of equivalent charge distributions of polarized dielectrics.. The difficulties of
teaching contents are described as followings: divergence, rotation, and gradient; vector integration
formulas for magnetic induction and electric field strength; basic equations of electrostatic fields in
media, polarized charges, energy and electrostatic forces of electrostatic fields; displacement current,
dynamic vector and scalar.

Recommended Textbooks/References:

1.Chufang Xie, Keqin Rao, Electromagnetic Field and Wave, Higher Education Press, Jan.-2006
2.David K. Cheng, Field and Wave Electromagnetic, Tsinghua University Press, Feb.-2013
3.Hongxin Zhang, Yuanmao Shen, Nanyu Han, Electromagnetic Field and Wave, Tsinghua
University Press, Jan.-2013
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[1] Fthsh. &7 8. @ #E B, 2009

[2] JRiE. B % mSEHE B, 2002

[3] MiESE. BT 5T AL KEE AR, 1998

[4] W3S, BT 38 LUK AR 2001

[5] Ramamurti Shankar. Principles of Quantum Mechanics.Plenum Press, 1994
[6]

6] P. A. M. Dirac. The Principles of Quantum Mechanics. Clarendon Press, 1958



0010685 Physical foundations of microelectronics

Course Number: 0010685

Course Title: Physical foundations of microelectronics
Course Type: Discipline Requirements

Credit: 2 Total Credit Hours: 32

Students: Undergraduate students majoring in science and engineering of microelectronics
Prerequisites: Advanced maths, College physics

Evaluation Method: Course participation + written exams

Writer: Zhao Yanjun

Course Description:

Physical foundations of microelectronics is one of the compulsory course of public foundations for
undergraduate students Major in physical foundations of microelectronics. The main target of this
course is to teach basic concepts and basic principles of quantum mechanics, as well as the basic
problem-solving techniques of quantum mechanics. Students are required to apply the basic
principles of quantum mechanics to solve some primary quantum mechanics problems. The teaching
contents are mainly covered by the following aspects: de Broglie hypothesis and its experimental
verification, Schrédinger equation, one-dimensional infinite depth trap, one-dimensional linear
resonator, average of mechanical quantity, orthogonality and completeness of the eigen functions of
the Hermitian operators, the eigen values and functions of the hydrogen atomic Hamiltonian,
nondegenerate perturbative theory for stationary states, the properties of the wave functions of the
identical particle system. The difficulties of teaching contents are described as followings: black-
body radiation, hydrogen atomic optical spectrum, wave function and its statistical interpretation,
state superposition principle, momentum average and operator, orthogonality and completeness of
the eigen functions of the Hermitian operators, quantum transitions, spin operators and spin wave

functions.

Recommended Textbooks/References:

6. Shi-Xun Zhou, Couse of quantum mechanics, Higher Education Press, 2009

7. Ru-Qiang Su, Quantum mechanics, Higher Education Press, 2002

8. Jin-Yan Zeng, Introduction to quantum mechanics, Beijing University Press, 1998
9. Lai-Na Gu, Introduction to quantum mechanics, Beijing University Press, 2001
10. Ramamurti Shankar, Principles of Quantum Mechanics, Plenum Press,1994

11. P. A. M. Dirac, The Principles of Quantum Mechanics, Clarendon Press,1958
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0008110 Semiconductors Theory

Course Number: 0008110

Course Title: Semiconductors Physics

Course Type: Basic Compulsory Course

Credit: 3.0 Total Credit Hours: 48

Students: Undergraduate students majoring in microelectronics science and engineering
Prerequisites: College physics, Fundamentals of microelectron physics

Evaluation Method: Course participation + written exams

Writer: Zhang Yamin

Course Description:

The Semiconductor Physics is one of the basic compulsory courses for undergraduate students
Major in electronic science and technology. The main target of this course is to clarify the basic
concepts, analytical methods and theory of semiconductor materials and devices. The teaching
contents are mainly covered by the following aspects: the characteristics of semiconductor crystal,
the motion characteristics of carrier (electron and hole), and the physics mechanism of basic devices
such as PN junction, MOS structure and MS contact. Although various new functional devices are
constantly emerging, the most basic and core physics mechanism included in the course still support
the new devices. This course provides important theoretical support for subsequent courses, such as

device physics, integrated circuit technology, power devices, and RF devices.

Recommended Textbooks/References:

1. Liu Enke, Zhu Bingsheng, Luo Jinsheng, Semiconductor Physics, Electronic Industry Press,
7th edition, 2017.

2. Gu Zuyi, Tian Lilin, Fu Liwen, Semiconductor Physics, Electronic Industry Press, 1st edition,
1995.

3. S.M. SZE, KWOK K. NG, Physics of Semiconductor Devices, Geng Li, Zhang Ruizhi, trans.,
Xi'an: Xi'an JiaoTong University Press, 2008.

4. Donald A.Neamen, Semiconductor Physics and devices, Zhao Yiqiang et al., trans., Electronic

Industry Press, 2013.
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HEHEEMREESE:

[1]Chenming Calvin Hu (#A1EBH), Modern Semiconductor Devices for Integrated
Circuits, Pearson Higher Education, 2010. RZEHRR: (R HLEE A FEIAC 2 SR 28
i (JECRROY, Bl RRAL, 2012, PigA. FRAERE, (BUERHBE:SERT),
HLF ok iR 2012,

[2] Jestus A. del Alamo, Integrated Microelectronic Devices: Physics and Modeling,
Pearson Education, Inc., 2018. SZENRR: (EERUGUHLF#84F (ZESChO), BTk
kAL, 2019,

[3] MR A smaEgm =, (B Taft CGB 4 B0), By RE:, 2018.

[4] B. G. Streetman, S. K. Banerjee, Sol/id State Electronic Devices (7th Ed. ),
Pearson Education, 2015. Fi¥AS: MEAEF, (EESHTIRE (ELHHO)Y, BTFL
Ak HipRAL, 2018,



0010681 Microelectronic Devices

Course Number: 0010681

Course Title: Microelectronic Devices

Course Type: Basic Compulsory Course

Credit: 2.5 Total Credit Hours: 40

Students: Undergraduate students majoring in Microelectronic Science and Engineering
Prerequisites: Semiconductor Physics

Evaluation Method: Course participation + written exams

Writer: Wu Yu

Course Description:

Microelectronic Devices is one of the discipline requirement courses for undergraduate students
Major in Microelectronic Science and Engineering. The main target of this course is to introduce
the basic knowledge of several typical microelectronic devices in detail, so that students can
establish a clear and compact knowledge framework related to the physical mechanism and
operating principle of semiconductor devices, understand and grasp the combination point between
theoretical knowledge and engineering practice, and lay a solid knowledge and technical foundation
for future circuit, system level IC design or device level R&D work. This course is focus on basic
structure, internal mechanism and external characteristics of main typical devices (diodes,
MOSFETs and BJTs), and the relationship between them; introduction of new development of MOS
technology with scaling sizes (strained silicon, metal gate, hi-k and low-k media, ultra-thin SOI-
MOS, multi gate/enclosed gate MOS such as FinFET, and 3D device integration, etc.). The difficulty
of teaching contents is described as followings: understanding the essence of device physics, the
expansion of new knowledge brought by new technology and the integration with the original
knowledge.

Recommended Textbooks/References:

1.Chenming Calvin Hu, Modern Semiconductor Devices for Integrated Circuits, Pearson Higher
Education, 2010.

2.Jestis A. del Alamo, Integrated Microelectronic Devices: Physics and Modeling, Pearson
Education, Inc., 2018.

3.CHEN Xingbi, et al, Microelectronic Device, 4th edition, in Chinese, Publishing House of
Electronics Industry, 2018.

4.B. G. Streetman, S. K. Banerjee, Solid State Electronic Devices (7th Ed.), Pearson Education,
2015.



0010110 ZER%HEEHIERA

BWRERGE: 0010110
BWRELRR: ERCEEHIE R AR
P ZHR: Integrated Circuit Manufacturing Technology
BREMR: FRHEER LR
24y 20 BEE 32
XS RS TR AR
ST AR, RS A, AR
R TGS
BEAN: HE%
TR A

P PAHNE LERL PTG, AFEAFE N PGB R T Tk
PSR B HESE, YT ERE AR . AR PR A R BRI (R T2
O IR & A FH TV S B PRS- B A AR e S A i) 1 o () TR T 2500 R . SR
PR RAE AR KR GROVE Y, 2y i S RA T Z R, EiRp AR T2
M7 B ARFIHAE 4 0772, B4R SARGIE TR A EM R A K ITEMEAR, AfEY S
MBI AERKEAR RPRHI . AMEAKD . S o IR 6 8 B S BR, B ARSI
TZHRMRHE B MR (Bt JeZl. Zbh, SR 1IC TEEIARD, HEIEXUR M
. MOS @R . CMOS SOFH A8 1K AR F HaL % 1 1) 4 A
ERBEMREESES:
1. TR, HEl, (L, ERHEEiEER—FES T2 CGEZRD, BT TRy, 2016
T4 H
2KMBA, REEMEE T2 G5 /0O, dbstkEmmat, 2014 45
3. Peter Van Zant &, HAAETE, S HIE—F AT ZHIRESCHERE GENR), BTk
HkA, 2015451 H
4. 5KWAE, By, SEARERHIEEOR, BRSSO AR, 2018 4 10 H
5.Stephen A. Campbell %, %, PR NERE, H-FHlER RIS TREEAR CGEZRO,
Jent: TR AREE, 2005 4F 8 H
6. James D. Plummer, FEREAHURA A% T 245 AR e, scBfUEAl (J0kR), BT L
A RAE, 2006 49 H



0010110 Integrated Circuit Manufacturing Technology

Course Number: 0010110

Course Title: Integrated Circuit Manufacturing Technology

Course Type: Discipline Requirements

Credit: 2.0  Total Credit Hours: 32

Students: Undergraduate students majoring in Microelectronics Science and Engineering
Prerequisites: Freshman Seminar, Semiconductor Physics, Solid-State Physics

Evaluation Method: Course participation + written exams

Writer: Shen Lifan

Course Description:

Semiconductor manufacturing technology is the key knowledge for semiconductor industry
practitioners, including people engaged in semiconductor device design, integrated circuit design
and semiconductor device and integrated circuit manufacturing and so on. This course teaches the
basic process principles of integrated circuit manufacture, the various common methods, equipment
and detection methods of chips making, as well as the typical processes in modern semiconductor
manufacturing. Students are required to understand the basic process principles in semiconductor
process, such as the GROVE model characterizing the growth rate of the film, the Fick's diffusion
equation and so on. Students are required to master the virtual simulation technology and the data
analysis methods of semiconductor technology. Students are required to master the growth methods
and techniques of different materials in semiconductor manufacturing processes, including: growth
technology of semiconductor materials (substrate preparation, epitaxial growth), and preparation
technology of dielectric films and metal films. Familiar with the preparation process of bipolar
transistors, MOS transistor, CMOS inverters and large-scale integrated circuits.

Recommended Textbooks/References:

1.Wang Wei, Tian Li, Ren Mingyuan, Integrated Circuit Manufacturing Technology: Principles and
Processes (2nd Edition), Electronic Industry Press, April-2016.

2. Guan Xudong, Integrated Circuit Technology Basis (2nd Edition), Peking University Press, May-
2014.

3. Peter Van Zant, Han Zhengsheng, Microchip Fabrication: A Practical Guide to Semiconductor
Processing (Sixth Edition), Electronic Industry Press, January-2015.

4.Zhang Yafei, Duan Li, Integrated Circuit Manufacturing Technology, Shanghai Jiaotong



University Press, October-2018.

5. Stephen A. Campbell, Zeng Ying, Yan Liren etc., Microelectronics Manufacturing Science
Principles and Engineering Technology (2nd Edition), Electronic Industry Press, August-2005.

6. James D. Plummer, Silicon VLSI Technology: Fundamentals, Practice and Modeling, Electronic

Industry Press, September-2006.
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0008640 Integrated circuit analysis and design

Course Number: 0008640
Course Title: Integrated circuit Principle and design

Credit: 4 Total Credit Hours: 64

Students: Undergraduate students major in Microelectronics Science and Engineering
Prerequisites: Analog Circuits, Pulse and Digital Circuits, Semiconductor Technology,

Semiconductor Devices

Evaluation Method: Exam + usual score
Writer: Liu Sujuan
Course Description:

The principle and design of integrated circuit is a compulsory course for the undergraduates
majoring in microelectronics science and engineering established by Information Faculty. The main
target of this course is to enable students to master the principles and design methods of analog and
digital integrated circuits, train students' system and engineering ideas, pay attention to the latest
development of integrated circuit design technology, and lay a solid foundation for students to
engage in research and development and design related to integrated circuits. This course focuses
on the principle and design of CMOS integrated circuit, including process and device
(manufacturing process and device model), digital integrated circuit (basic unit circuit of digital
integrated circuit, basic module of integrated circuit, I/O design of integrated circuit, memory),
analog integrated circuit (single-stage amplifier, differential amplifier, current mirror, integration
Circuit design method and layout design). The difficulties of teaching contents are described as
followings: the small signal analysis of basic unit circuit and analog integrated circuit and their
application in the design of single-stage amplifier, differential amplifier and current mirror.
Recommended Textbooks/References:
1.Behzad Razavi, Analog CMOS IC design, Xi'an Jiaotong University Press, Dec. 2018
2.Gan Xuewen et al, Principles and design of integrated circuits, Peking University Press, February
2006
3. Sung-Mo Kang, CMOS Digital Integrated Circuits: Analysis and Design, (4th Edition), electronic
industry press, Jan. 2015
4. Allen P.E. et al. (USA), Translated by Feng Jun et al., CMOS analog integrated circuit design,
electronic industry press, March 2005
5. Paul R. gray, Analysis and design of analog integrated circuits (4th Edition), higher education
press, October 2003
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0008114 The Electronic Technology Experiment-1

Course Number: 0008114

Course Title: The Electronic Technology Experiment-1

Course Type: Practice compulsory course

Credit: 1.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Automation, Robotic Engineering, Electronic
Science and Technology, and Microelectronics Science and Engineering

Prerequisites: Analog Electronics, Digital Electronics

Evaluation Method: Course participation + written exams

Writer: Zhou Xintian

Course Description:

The Electronic Technology Experiment-1 is one of the practical requirement courses for
undergraduate students Major in electronic science and technology. The main target of this course
is to make the students better understand the relevant theoretical knowledge and gain the ability to
carry out the experiments individually through the study of electronic experimental knowledge and
concepts, and the cultivation of experiment operational capability. The teaching contents are mainly
covered by the following aspects: the students could learn the recognition, testing and using of the
electron devices and ICs. They could master the ways of how to use the electronic instruments and
tools. After completing several experiments, the students could acquire a better understanding of
the theoretical knowledge, which would be a basis of subsequent integrated design and specialized
experiments. The difficulties of teaching contents are described as followings: cultivate the
capability of the students on how to analyze, split and solve the problems or troubles which may
occur during the experiments.

Recommended Textbooks/References:

1. J. Jiang, Z. Ma, Y. Zhao, Digital Electronic Technique, Beijing University of Technology Press,
Oct. 2009.

2.J. Sun, F. Lei, H. Yan, Analog Electronic Technique, Higher Education Press, Jul. 2016.
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0010081 The Electronic Technology Experiment-2

Course Number: 0010081

Course Title: The Electronic Technology Experiment-2

Course Type: Practice compulsory course

Credit: 1.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Electronic Science and Technology, and
Microelectronics Science and Engineering

Prerequisites: Analog Electronics, Digital Electronics

Evaluation Method: Course participation + written exams

Course Description:

Electronic Technology Experiment-2 is a practice compulsory course of information department for
undergraduates majoring in Electronic Science and Technology, and Microelectronics Science and
Engineering. The goal of this course is to make students further familiar with knowledge of
electronic raw materials, the use of electronic instruments and master the method of electronic
technology experiment through lectures and experiment. In the process of designing and
implementing integrated modular topics, students learn how to measure, record, analyze and debug,
improve the ability of solving practical problems, gain perception and accumulate experience.
Teaching content focus: Course design based on digital electronic technology and analog electronic
technology.

Difficulties in teaching content: The comprehensive ability of students to solve engineering
problems using electronic technical knowledge.

Recommended Textbooks/References:

1.Chengying Hua, Fundamentals of Analog Electronics, Tsinghua University Press, 07-2018

2.Tao Lin, Bin Lin, Zhaohui Yang, Fundamentals of Digital Electronics, Tsinghua University Press,
01-2018

3.Fuan Yao, Xianghua Xu, The Electronic Technology Experiment, Tsinghua University Press, 08-
2015
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0010075 Electronic Engineering Training

Course Number: 0010075

Course Title: Electronic Engineering Training

Course Type: Project compulsory course

Credit: 2.5 Total Credit Hours: 75

Students: Undergraduate students majoring in Electronics Science and Technology,
Microelectronics Science and Engineering

Prerequisites: Analog Electronics Technique, Digital Electronics Technique, Microcomputer
principle and interface technology, Application technology of single chip microcomputer, C
language programming

Evaluation Method: Work evaluation + practical test + usual performance + course report
Writer: Cui Ning

Course Description:

"Electronic Engineering Design" is a compulsory experimental course for undergraduate students
in electronic information engineering, communication engineering, automation, electronic science
and technology, etc. The main target of this course is to provide general process and basic methods
of product development for students. The students are expected to develop basic skills in complete
engineering tasks, analyze and solve practical engineering problems, independent learning and
independent thinking skills.

This course is focus on "design of small temperature control system". In this engineering
experimental, students can understand the general process of project and product development,
which including demand analysis, scheme design, detailed design, design implementation,
functional testing, etc. Students will learn the basic methods of product design and work experience.
Then prepare for the role change from engineering students to engineers.

Recommended Textbooks/References:

1. Xin Gao, Yuanzheng Shi, Yanyan Zang, Nong Si, Hands-on tutorials for embedded project
development, The Name of the Textbook, Capital University of Economics and Business Press, 08-

2023.
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0008641 Microelectronics Process Field Work

Course Number: 0008641

Course Title: Microelectronics Process Field Work

Course Type: Project compulsory course

Credit: 1.5 Total Credit Hours: 45

Students: Undergraduate students majoring in Microelectronics Science and Engineering
Prerequisites: Analog Circuit, Semiconductor Manufacturing Environment and Safety
Specification Experiment

Evaluation Method: Finish fabrication process of bipolar device and oscillator

Writer: Ding Guangyu

Course Description:

Microelectronics Process Field Work is one of the Faculty of Information Technology courses in
required practice for undergraduate students Major in Electronic Science and Technology. The main
target of this course is to clarify the fabrication of NPN transistor that having output characteristic
curve and oscillator further through semiconductor process that taking clean, oxide, diffusion,
photoetching, magnetron sputtering and vacuum coating as major steps. This course is focus on the
training of practical ability and engineering ethical consciousness. The teaching contents are mainly
covered by the following aspects: determining the process scheme, fabrication of back to back PN
junction that so close to coupling, fabrication of oscillator combined with passive devices and metal
interconnect, taking account of process constrains and dispersion, meeting the challenge of safety
and environment and verifying by electrical characteristics measure. The difficulties of teaching
contents are described as followings: control accuracy of diffusion, speed and accurate of
lithography alignment, matching between active devices, matching between active and passive
devices.

Recommended Textbooks/References:

1. Yuan Zhang, Semiconductor Fabrication Process, China Machine Press, 4-2016

2. Peter Z, Microchip Fabrication(Sixth Edition), Publishing House of Electronics Industry, 3-2019
3. Peng G, Fuhai Z, Yong Z, Transistor Principle(Second Edition), National Defense Industry Press,
4-2016

4. Alan H, The Art of Analog Layout(Second Edition), Publishing House of Electronics Industry, 9-
2011

5. Shibai T, The Foundation of Analog Electronic Technology, High Education Press, 7-2015
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0008642 FPGA Design Experiment

Course Number: 0008642

Course Title: FPGA Design Experiment

Course Type: Required Courses in Practice

Credit: 1.5 Total Credit Hours: 48

Students: Undergraduate students majoring in Microelectronics Science and Engineering

Prerequisites: Basis of Circuit Analysis, Analog Electronics Technique, Digital Electronic
Technique

Evaluation Method: Complete design + Practice exams

Writer: Hu Xiaoling

Course Description:

FPGA Design Experiment is one of the Faculty of Information Technology courses for
undergraduate students Major in Electronic Science and Technology. The main target of this course
is to clarify the students to complete the whole process of FPGA design, that is, from programming
based on design requirements to realizing the hardware function, in the form of design examples. It
cultivates students to establish the idea of system design method and complete design task in
accordance with the design process. It can make the theory more combination with practice, make
students master EDA technology and improve their ability of creation and innovation. This course
is focus on cultivating students' ability to discover and solve problems in engineering practice. The
teaching contents are mainly covered by the following aspects: master FPGA design methods and
processes, learn the hardware description language; master timing design methods and familiar with
software and hardware platform; improve the design capabilities through former experiments; own
design experiment, require students to design and implement themselves project, cultivate their
ability of system design independently. The difficulties of teaching contents are described as
followings: circuit design and analysis.

Recommended Textbooks/References:

12. Zhang Feng, Embedded High-speed Serial Bus Technology--Implementation and
Application based on FPGA, Publishing House of Electronics Industry, Jan-2017

13. Ping D.CHU, FPGA Prototyping by Veriog Examples, China Machine Press, Nov-2016

14. Pong P * Chu, Jin Minglu, Men Hongzhi #&, Embedded SoPC Design with Nios II Processor
and Verilog Examples, Publishing House of Electronics Industry, May-2015

15. Wu Houhang, Study the FPGA in a Simple Way, Beihang University Press, July-2013

16. ZhouRunjing, Su Liangbi, Design Example of FPGA/CPLD Digital System Based on Quartus
I, Publishing House of Electronics Industry, Jan-2013
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0008109 Experiments of Semiconductor

Course Number: 0008109

Course Title: Experiments of Semiconductor

Course Type: Project compulsory course

Credit: 1.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Electronic Science and technology &
Microelectronics Science and Engineering

Prerequisites: Semiconductor Physics, Principles of Semiconductor Devices

Evaluation Method: Course participation + written exams

Writer: Wu Li

Course Description:

The integrated circuit industry has a significant impact on the national economy and the people's
livelihood. The theoretical knowledge of semiconductor physics is the foundation of the integrated
circuit industry. Students are familiar with the basic theory of semiconductor physics and the main
properties of semiconductors to meet the needs of subsequent professional courses and future work.
Semiconductor experiments It is an independent undergraduate experiment of professional
foundation and comprehensive undergraduate courses offered by undergraduates majoring in
microelectronics in the School of Electronic Science and Technology of the Department of
Informatics. The task of this course is to deepen students' understanding of the theory of
semiconductor physics through experiments; to understand related measurement systems Working
principle and measurement technology; master the ability of data collection, error analysis and
report writing. Focus of teaching content: measurement parameters, data processing. Difficulties of
teaching content: data processing.

Recommended Textbooks/References:

1. Liu Enke, Zhu Bingsheng, Luo Jinsheng "Semiconductor Physics" Electronic Industry Press,
7th edition, 2011.

2. Gu Zuyi, Tian Lilin, R & F. "Semiconductor Physics" Electronic Industry Press, 1995 first
edition.

3. "Semiconductor Experiment", Beijing University of Technology, 2016.



0008644 £ Ak HEL B R & iHS2l|

BWRERG: 0008644

LR FRHERLZES S

P4 HFR: Integrated Circuits Comprehensive Design Training
BRERAL. ST LB

24 2.0 HER: 60

HRNTS: METFRYE TR RRIYD AR A
SBWRRE: B FEAR, B FER, SR E S ¥t
ERHR: P RGHSE STk (BN D SRE D

B|EAN: Tl

WA (250-300 7

PR LB SR A LIRS RF RS SRR O FRHE S TR (RIID £l
ARFHEFF BRI IEURAR o AR URAR IAT 5502 BR T B A F B R R I R B R, o) WA RSSO AN S
GRS L AR RS, 51 S E AR B TRAE A e it EDA 7 B TR BHTSEB . B
PN B e T SR A 2 A A R B R A R LB (BT g, e TS
SR TR 38 PR UL B2 i P B 1 S R BE TR A, 7R R V0t — AN AT (OB R L 2 o [
i@ %) FPGA F1 MCU 4 BE2: >, FESCErh [l RTL Wit M, SeIlE Thnites
B LB AT A0 B AR R URAE B AR o BOF NI R AR SE B B T /MBS
AL EAR, XTI OSEFE S R Goha e MBI BE g .

IR DU B I i B 1 S PR N T, 8002 2 A 1 28 S IR A FE R P i
THECA ST F A G EDA B N2 . B RTIERER AR R e R, (E7EAT H @il 2
R EUA FURFE A B AT RS, AT INIE A T R0 B IR R R

L BUERRCEIRN TR ML Sl RE AR T, RS
S IR 507 SR L R AR BB S R IR s SRR IRA R
B DAC Wit E 8 85 N5 B HU7 ASIC Wit b5 8. MARRG L,
HINE . FPGA Hr B AL 5 U % o
HEEBM R EESER:

[1] Sedrl frflge, Bl CMOS SRR TH, P23 @ R HhRkE, 2003 452 H



0008644 Integrated Circuits Comprehensive Design Training

Course Number: 0008644

Course Title: Integrated Circuits Comprehensive Design Training

Course Type: Experiment Course

Credit: 2 Total Credit Hours: 60

Students: Undergraduate students majoring in Microelectronics Science and Engineering
Prerequisites: Analog circuit design, Digital circuit design, Integrated circuit Principle and design
Evaluation Method: Course Participant + final report (including oral defense)

Writer: Wang Wensi

Course Description:

Integrated Circuit Integrated Training is an experimental course offered by the School of Electronic
Science and Technology of the Department of Informatics for undergraduates majoring in e
Microelectronics Science and Engineering. The task of this course is to explore the main
technologies for the development of integrated circuits, to clarify the basic design ideas of analog
and digital integrated circuits, and to guide students in hands-on operation using advanced EDA
simulation tools for practical design. Focus of teaching content: Through practical teaching, students
can master the basic analog integrated circuit design method. Through the practical design operation
of analog integrated circuits based on operational amplifiers, an complete analog integrated circuit
is designed in the classroom. At the same time, through the learning of FPGA and MCU compilation,
understand the concept of RTL design in practice, and realize the course goal of preliminary design
and operation based on standard digital integrated circuits. Difficult points of teaching content:
Students' understanding of small signal models in analog integrated circuits, and understanding of
device switching speed and system stability design.

Recommended Textbooks/References:

1. Behzad Razavi, Design of Analog CMOS Integrated Circuits, Xi'an Jiaotong University Press,
Feb-2003
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0008643Integrated Circuit Layout and Design

Course Number: 0008643

Course Title: Integrated Circuit Layout and Design
Course Type: Project compulsory course

Credit: 2.5 Total Credit Hours: 75

Students: Undergraduate students majoring in Microelectronics Science and Engineering

Prerequisites: Principles of Semiconductor Devices, Microelectronics Process, Digital Electronic
Technique, FPGA Design Experiments

Evaluation Method: Practice Design

Writer: Yuan Ying

Course Description:

Integrated circuit design plays a very important role in cultivating practical abilities of
undergraduate students majoring in microelectronics science and engineering. The main target of
this course is to clarify the ability of students in the digital design and to develop students' ability in
integrated circuit design methods and processes, to master the basic theories and skills required by
microelectronics technicians, and to lay the foundation for students to further study master-related
professional courses and engage in integrated circuit design work in the future. This course is focus
on cultivating students’ ability to use integrated circuit EDA tools, circuit analysis ability, layout
recognition ability, integrated circuit layout design and verification analysis ability, etc. The
teaching contents are mainly covered by the following aspects: a digital integrated circuit design
projects based Synopsys tools must be completed by students, familiar with CMOS manufacturing
processes and layout design rules, through the step-by-step process of basic unit design to circuit
design, finally master the integrated circuit layout design method. The difficulties of teaching
contents are described as followings: Guide the students to establish the design framework, master
the design method of integrated circuit, complete the functional design and simulation, and then
complete the circuit design and layout design.

Recommended Textbooks/References:

1. Liu Wen, ASIC design theory and practice - RTL verification, synthesis and layout design, Post
& Telecom Press, Apr-2019

2. Li Guangjun, Guo Zhiyong,et al, Digital integrated circuit and system design, Publishing
House of Electronics Industry, Oct-2015

3. Han Yan, Han Xiaoxia, Ding Koubao, Integrated circuit design CAD / EDA tools practical
course, China Machine Press, Sept-2010

4. Dan Clein, CMOS IC Layout concepts, Methodologies, and Tools, Publishing House of
Electronics Industry, Mar-2006



5. Phillio E. Allen, Douglas R. Holberg, CMOS Analog Circuit Design, Publishing House of
Electronics Industry, Mar-2005

6. Christopher Saint, Judy Saint. IC Mask Design-Essential Layout Techniques, Tsinghua
University Press, Jan-2004

7. Integrated Circuit Layout and Design Experiment Guide, Self-Edited textbook
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0007256 Professional Practice

Course Number: 0007256

Course Title: Professional Practice

Course Type: Project compulsory course

Credit: 4.0 Total Credit Hours: 120

Students: Undergraduate students majoring in Electronic Science and technology &
Microelectronics Science and Engineering

Prerequisites: Microelectronic Fabrication Technology, The physics of Semiconductors, Principle
and Design of Integrated Circuit

Evaluation Method: Enterprise assessment + Self-Evaluation + School evaluation

Writer: Cui Bifeng

Course Description:

Professional practice is one of the practice compulsory courses for undergraduate students
major in electrical science and technology. The main target of this course is to make students know
well in the devise and circuit design, manufacture, measurement, and sale. By throughout learning
in enterprises, students will understand that knowledge is becoming the key factor of productivity
and learn how to use the knowledge to solve the practical problems. The capability of applying
specialized knowledge to solve engineering problem in Microelectronic field can be enhanced. This
training in enterprise helps students establish good interpersonal relationships, team cooperation,
and social responsibility. This Professional practice has various training on students, making them
know the talent requirement in Microelectronic field.

The teaching content is mainly covered by applying specialized knowledge to solve
engineering problem in Microelectronic field. The difficulty of teaching contents is to establish good
interpersonal relationships, team cooperation, and social responsibility.

Recommended Textbooks/References:

None
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0008111 Graduation Thesis

Course Number: 0008111

Course Title: Graduation Thesis

Course Type: Project compulsory course

Credit: 8.0 Total Credit Hours: 480

Students: Undergraduate students majoring in Electronic Science and technology &
Microelectronics Science and Engineering

Prerequisites: Microelectronic Fabrication Technology, The physics of Semiconductors, Principle
and Design of Integrated Circuit

Evaluation Method: Subject design + Thesis content + Report

Writer: Cui Bifeng

Course Description:

Graduation thesis is one of the practice compulsory courses for undergraduate students major
in electrical science and technology. The main target of this course is to cultivate the capability of
analysis, decomposing, and solve problem. Students need to accomplish a series of work including
the investigation, implement, summary, and report. Students can understand the process of academic
research by writing graduation thesis. This is very important for them to achieve the connect
between the engineering design and accomplishment.

The teaching content is mainly covered by investigation, implement, summary, and report of
the subject. The difficulty of teaching contents is to understand the mode of thinking the scientific
research.

Recommended Textbooks/References:

None
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0003213 Automatic Control Theory II

Course Number:0003213

Course Title: Automatic Control Theory II

Course Type: Discipline Elective & Elective

Credit:2.0  Total Credit Hours:32

Students: Undergraduate students majoring in Electronics Science and Technology &
Microelectronics Science and Engineering

Prerequisites: Signals and systems, Circuit theory, Complex functions, Integral transformation,
Electronics

Evaluation Method: Course participation + written exams

Writer:

Course Description:

Automatic Control Theory is one of the discipline-based optional courses for undergraduate
students majoring in Electronics Science and Technology, Microelectronics science and engineering.
The main target of this course is to clarify the knowledge of automatic control theory by the
discussion of mathematical modeling, time-domain analysis, frequency-domain analysis, and design
of automatic control system, such that the students are able to solve engineering problem. This
course focuses on the basic concepts of closed-loop control system, transfer function and dynamic
structure diagram of typical systems, stability analysis, analysis of steady-state error and
dynamicproperty in the time-domain, analysis of stability and open-loop frequency characteristic in
the frequency domain, control system correction with leading and lag network as well as reference
model. The difficulties of teaching contents are as follows: feedback control idea, modeling the
general physical systems, analysis of high-order linear time-invariant systems, the relationship
between time- and frequency-domains, the characteristics of inherent system and correction device.
Recommended Textbooks/References:
1.Sun Liang, Automatic Control Theory 3%, Beijing: Higher Education Press, June-2011
2.Hu Shousong, The Principles of Automatic Control 7. Beijing: Science Press, January-2019
3.Richard C, Robert H.Modern Control Systems 13", Prentice Hall, July-2018
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0005701 Embedded System [

Course Number: 0005701

Course Title: Embedded System [

Course Type: Electives

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students in Electronic Science and Engineering & Microelectronic

Science and Engineering

Prerequisites: Analog electronic, Digital electronic, Microcomputer principle and application, C
programming, MCU application

Evaluation Method: Course participation + experiment+ written exams

Writer: Geng Shugin

Course Description:

Embedded System I is one of the limit courses for undergraduate students Major in electronic
science and technology and Microelectronics Science and Engineering. Embedded system is the
cutting-edge technology of rapid development. The embedded processor enters the 32-bit era.
Embedded system products are widely used in communication, aerospace, medical instruments,
industrial control, information appliances and other fields, and will gradually penetrate into all
aspects of people's lives. This course is focus on understanding the cutting-edge technology of
embedded system development, broaden undergraduate students professional knowledge, master
the software and hardware design methods of embedded system, and complete system design tasks.
The teaching contents are mainly covered by the following aspects: the basic concept, composition,
characteristics, processor architecture, register configuration, interface circuit design, embedded
system hardware circuit design, instructions, and other contents of embedded systems. The main
methods include software and hardware collaborative design, facing the mainstream chip
technology today, fully considering the characteristics of electronic science and technology,
microelectronics, and combining theory and practice closely from the perspective of processor
design and functional application implementation.

Recommended Textbooks/References:

1. [US] Tammy norgard, Embedded system: hardware, software and software hardware
collaboration (the second edition of the original book), Machinery industry press, February- 2018
2.  Edward Ashford Lee, Sanjit Arunkumar seshia, Introduction to embedded systems: CPS
method (the second edition of the original book, a masterpiece of the University of California,
Berkeley), Mechanical industry press, September-2018

3. Alexander g. Dean, Embedded system principle - based on arm Cortex-M microcontroller

system, People's Posts and Telecommunications Press, September-2019
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0008646 Digital Signal Processing

Course Number: 0008646

Course Title: Digital Signal Processing

Course Type: Electives

Credit: 2.5 Total Credit Hours: 40

Students: Undergraduate students majoring in Microelectronics Science and Engineering
Prerequisites: Signals and Systems, Advanced Mathematics, Complex Function

Evaluation Method: Course participation + written exams

Course Description:

Digital Signal Processing is one of the Electives courses for undergraduate students Major in
Microelectronics Science and Engineering. The main target of this course is to clarify the basic
concepts, theories, means and methods of Discrete Time Signal analysis and Discrete Time System
design. This course is focus on helping undergraduates to gain a basic insight into the connotation
and essence of digital signal processing. It will lay a good foundation for the further study of the
related courses of this major and the future professional work. The teaching contents are mainly
covered by the following aspects: Discrete Fime Signal analysis, Discrete Fourier Transform (DFT),
Fast Fourier Transform (FFT), Basic structure of digital filter, Design of Infinite Impulse Response
digital filter, Design of Finite Impulse Response digital filter. The difficulties of teaching contents
are described as followings: Sampling theorem, DFT definition and properties, problems in DFT
application, design of linear phase FIR digital filter.

Recommended Textbooks/References:

1.CHENG Peiqing. Digital Signal Processing Course (Fourth Edition), Concise Edition. Tsinghua
University Press, 2013

2.HU Guangshu. An Introduction to Digital Signal Processing. Tsinghua University Press, 2005
3.DING Yumei. Digital Signal Processing. Xidian University Press, 2006
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0007277 Electronic materials and devices
Course Number: 0007277
Course Title: Electronic materials and devices
Course Type: Electives
Credit: 2 Total Credit Hours: 32
Students: Undergraduate students in Electronic Science and Engineering & Microelectronic
Science and Engineering
Prerequisites: Calculus, Physics, Solid State Physics, Semiconductor Physics
Evaluation Method: Written exam
Writer: Zhu Hui
Course Description:
“Electronic materials and devices” is an elective course for the Undergraduate students. The
students are expected to understand the concepts and theories of electronic materials and acquaint
themselves with the functions of different electronic devices. The basic topics include: conductors,
dielectric materials (ferroelectric materials, piezoelectric materials, pyroelectric materials),
semiconductors and the related devices.
Recommended Textbooks/References:
1. S. O. Kasap, Principles of Electronic Materials and Devices (Third Edition), Tsinghua
University Press, 2007
2. Y.R.Li, Z. Z. Yun, Introduction of Electronic Materials, Tsinghua University Press, 2001
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0005213 Application technique of Single-chip Microcomputer

Course Number: 0005213

Course Title: Application technique of Single-chip Microcomputer

Course Type: Electives

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Electronic Science and Technology &
Microelectronic Science and Engineering

Prerequisites: Analog Electronic Technology, Digital Electronic Technology, Circuit Analysis
Fundamentals, Computer Principles and Applications, Practical Training of Program Design,
Fundamentals of C Language Program Design

Evaluation Method: Course participation + experiment achievement + written exams

Writer: Jin Dongyue

Course Description:

Application technique of Single-chip Microcomputer is one of the selective courses for
undergraduate students major in electronic science and technology and microelectronics science and
engineering. The main target of this course is to clarify Application technique of Single-chip
Microcomputer. This course is focus on the ability to master scientific principles and methods, the
ability to use modern engineering tools and information technology tools, and the ability to solve
engineering problems. The goal of this course is to understand the structure of single-chip
microcomputer system and the structure principle and working principle of single-chip
microcomputer. The principle of MCS-51 single-chip microcomputer and software and hardware
development technology should be mastered. At the same time, communication and teamwork
ability for system construction should be mastered. The teaching contents are mainly covered by the
following aspects: the structure of single-chip microcomputer system, memory, instruction system,
interrupt system, timer / counter and serial communication port, as well as assembly language
program design and program debugging method of Silicon IDE integrated development
environment.

Recommended Textbooks/References:

1.Sun Yucai, Sun Huafang, MCS-51 SCM and the applications (Version 6), Southeast University
Press, 1-2019

2.Wang Zhangyun, Lin Yichun, MCS-51 SCM and assemble programming (Version 3), Chinese
Railway Press, 2-2019

3.Zhang Yigang, Liu Wang, Deng Libao, Principle of SCM and the interface technique (Version 2),

Posts and Telecommunications Press, 6-2016
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0007280 Analysis and Design of RF Integrated Circuits

Course Number: 0007280

Course Title: Analysis and Design of RF Integrated Circuits

Course Type: Electives

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Electronic Science and Technology &
Microelectronic Science and Engineering

Prerequisites: Analog Electronic Technology, Digital Electronic Technology, Circuit Analysis
Fundamentals, Electromagnetic Field Theory

Evaluation Method: Course participation + written exams

Writer: Jin Dongyue

Course Description:

Analysis and Design of RF Integrated Circuits is one of the selective courses for undergraduate
students major in electronic science and technology and microelectronics science and engineering.
The main target of this course is to clarify Analysis and Design of RF Integrated Circuits. This
course is focus on the combination of theory and practice of applied technology, which is of great
significance for cultivating students’ scientific thinking mode and the ability to understand new
technology and apply new technology. The basic principle of transmission lines and the description
and solution of impedance matching problems should be mastered. Both Smith chart and ADS RF
integrated circuit simulation software should be mastered to enhance the combination of theory and
practical ability and obtain the development of RF transistor amplifier design experience. At the
same time, communication and teamwork ability for system construction should be mastered. The
teaching contents are mainly covered by the following aspects: the microwave equivalent circuit
method is used to analyze and design the RF and microwave systems based on the low frequency
circuit theory combined with the high frequency voltage and current fluctuation characteristics. At
the same time, the theoretical analysis and design problems and circuit analysis tools of the main
RF microwave system units such as transmission lines, matching networks, and amplifiers should
be mastered.

Recommended Textbooks/References:

1.Reinhold Ludwig, Pavel Bretchko, RFIC Design- Theory and Applications (Version 2), Electronic
Industry Press, 8-2013

2.Hooman Darabi, RFIC and System Design, Mechanical Industry Press, 6-2019

3.Li Zhiqun, Wang Zhigong, RFIC and System Design, Science Press, 12-2018

4 Matthew M. Radmanesh, RF and Microwave Electronics, Electronic Industry Press, 1-2012
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0010098 Mixed-Signal Integrated Circuit Design

Course Number: 0010098

Course Title: Mixed-Signal Integrated Circuit Design
Course Type: Professional elective course

Credit: 3 Total Credit Hours: 48

Students: Undergraduate students majoring in Microelectronics Science and Engineering
Prerequisites: Analog Electronic Technology, Digital Electronic Technology, Signals and Systems
IV, Principles and Design of Integrated Circuits

Evaluation Method: Written exam

Writer: Zhang Meng

Course Description:

This course is an elective course for students majoring in microelectronics technology and
engineering. This course aims to enable students to understand the basic concepts of analog digital
mixed signal circuits, to become familiar with the basic structure of mixed signal circuits and master
the basic analysis methods of mixed signal circuits, to understand the concepts of important
parameters such as noise, mismatch and nonlinear error in mixed signal circuits, to understand the
electrical concepts and physical descriptions of feedback, to be familiar with the structure of
feedback circuits and master the analysis methods of feedback circuits, to understand the working
mechanism of switch capacitor circuits based on the structure of switch capacitor circuits, to be
familiar with the electrical parameters and evaluation indicators of Nyquist analog-to-digital
converters and analog-to-digital converters, to understand the basic architecture of analog-to-digital
converters and analog-to-digital converters. to enable students to master the basic concepts of mixed
signals and the analysis methods of mixed signal circuits, to cultivate students' analysis ability of

mixed signal circuits and cultivate their design ability of mixed signal integrated circuits.

Recommended Textbooks/References:

[1]David Johns, Ken Martin, Analog integrated circuit design, John Wiley & Sons, New York,

1997

[2] Li Xiaochao, Xing Jianli, Lin Haijun, Hybrid Signal Analog to Digital Conversion CMOS
Integrated Circuit Design, Tsinghua University Press, 2015

[3] Paul Gray, "Analysis and Design of Analog Integrated Circuits" (English Photocopy Edition),
Higher Education Press, 2003

[4] Behzad Razavi, Chen Guican, Cheng Jun, Zhang Ruizhi, "Analog CMOS Integrated Circuit
Design", Xi'an Jiaotong University Press, 2003
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0008142 Professional English

Course Number: 0008142

Course Title: Professional English

Course Type: Electives

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Electronic Science and Technology &
Microelectronic Science and Engineering

Prerequisites: Semiconductor physics, Principle of Semiconductor Devices, Micoroelectronic
Technology

Evaluation Method: Written Exam + homework

Writer: Jia Yunpeng

Course Description:

The ability of reading professional relevant foreign language literature is one of the most
important requirements for college students to graduate. The Professional English course enables
students to understand the common professional terms and corresponding to the Chinese
expressions of electronic science and technology. The students’ ability will gradually improve on
reading, understanding, translating and correctly interpreting electronic technology books, which
will be beneficial to related future work.

In order to ensure that professional vocabulary fully contacted by students, this course content
involves basic knowledge of electronic components, integrated circuits, basic amplifier circuits,
digital circuits and so on. According to the characteristics of the students, the teaching method
employed in this course is based on understanding the full text, using key terms to translate directly,
emphasizing memory, analyzing and guiding students to translate typical sentences, understanding
whole paragraph.

Recommended Textbooks/References:

1. Liu Hongliang. “English for Microelectronic (first Edition)”. Publishing House of Electronics
Industry, 2012;

2. Zhang Hong, “English for Microelectronic”, china machine press, 2010

3. Jan M.Rabaey et al, Digital Integrated Circuits-A design Perspective (second Edition),2003;
4.Donald A Neamen, Semiconductor Physics and Devices-Basic Principles (Third Edition), 2003;
S5.James D. Plummer et al, Silicon VLSI Technology - Fundamentals, Practice and

Modeling, Publishing House of Electronics Industry, 2003;
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0010147 Introduction to Deep Learning Techniques and Its

Applications

Course Number: 0010147

Course Title: Introduction to Deep Learning Techniques and Its Applications
Course Type: specialized optional courses

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Microelectronics Science and Engineering

Prerequisites: Linear Algebra, Probability Theory and Mathematical Statistics, Calculus, Signals

and Systems, Programming Foundation

Evaluation Method: Course participation + written exams

Course Description:

Introduction to Deep Learning Technology and Its Application is one of the specialized optional
courses for undergraduate students Major in Microelectronics Science and Engineering. The main
target of this course is to clarify the theoretical foundation of machine learning, as well as the basic
concepts, main model structures, core training methods, and typical applications of deep learning
techniques. This course is focus on enabling students to consolidate basic concepts and methods
related to mathematics and machine learning, master the basic concepts of neural networks, master
the main network structures and related algorithms in deep learning, understand the background
knowledge of specific applications, be able to apply related deep learning technologies, and
understand emerging technologies such as Generative Adversarial Networks (GANs). The teaching
contents are mainly covered by the following aspects: (1) the basic concepts of machine learning
and neural networks; (2) the mainstream structure, activation function, and regularization
technology of deep learning; (3) the principles and applications of computer vision technology; (4)
emerging technologies including Transformer and reinforcement learning. The difficulties of
teaching contents are described as followings: model optimization for machine learning, BP

algorithm, network visualization and understanding, and Transformer.

Recommended Textbooks/References:

1. Ian Goodfellow et al., Deep Learning, Posts & Telecom Press, October-2017. (in Chinese)

2. Hang Li, Statistical Learning Methods (2" edition), Tsinghua University Press, May-2019. (in
Chinese)
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0009027- Digital Image Processing

Course Number: 0009027

Course Title: Digital Image Processing

Course Type: Optional Course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in electronic science and technology

Prerequisites: Signals and Systems, etc

Evaluation Method: Course participation + written exams

Writer: Li Jiafeng

Course Description:

Digital Image Processing is one of the optional course courses for undergraduate students Major in
Electronic Science and technology. The main target of this course is about basic knowledge of image
processing and computer vision. The main contents include the principles and technical methods of
human visual perception system, image acquisition and digitization, image basic operation, image
transformation, image enhancement, image restoration, image compression coding, image
segmentation, image representation and description, etc. Aiming at the characteristics of digital image
processing courses with many concepts, abstract content, and difficult to get started, this course
introduces the basic theory and algorithm principle of digital image processing technology step by
step. The difficulty of teaching content is the principle and application of image transformation, the

principle of image enhancement and restoration, and image coding.

Recommended Textbooks/References:
1.Hong Zhang, etc; Digital Image Processing and Analysis, Mechanical Industry Press,2017.06;
2.Gonzélez, etc; Digital Image Processing, Publishing House of Electronics Industry,2017.05;
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0007275 Semiconductor theory

Course Number: 0007275

Course Title: Semiconductor theory
Course Type: Electives
Credit: 2.0  Total Credit Hours: 32

Students: Undergraduate students majoring in Electronic Science and technology &
Microelectronics Science and Engineering

Prerequisites: Solid state physics

Evaluation Method: Test

Writer: Guo Chunsheng

Course Description:

The course 'Semiconductor Theory' is a professional elective course for undergraduate students
majoring in 'Electronic science and technology' and 'Microelectronics Science and Engineering'. It
is a professional foundation and comprehensive course for undergraduate students majoring in
electronic science and technology and microelectronics science and engineering. It is one of the
theoretical teaching links in the training plan.

The purpose of the course is to familiarize students with the basic theories of semiconductor
physics and the main properties of semiconductors, in order to meet the needs of subsequent
professional courses and future work.

Semiconductor theory is a science based on quantum mechanics and solid-state physics, which
deals with the basic properties, theories, and experimental methods of semiconductors. This course
mainly introduces solid-state lattice theory, semiconductor properties, carrier transport processes,
non equilibrium excess carriers in semiconductors, PN junctions, gold semi contacts, semiconductor
MOS structures, etc.

Recommended Textbooks/References:
1. Liu Enke, Semiconductor physics, National Defense Industry Press,2011.

2. Sheng S. Li, Semiconductor Physical Electronics, Science press, 2007.
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0008652 Electronic Packaging Technology and Materials

Course Number: 0008652

Course Title: Electronic Packaging Technology and Materials
Course Type: Limited Choose

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Microelectronics science and Engineering
Prerequisites: Semiconductor Physics, Integrated circuit design, Semiconductor lithographic

Evaluation Method: Course participation + written exams + Experiment

Writer: Guan Baolu

Course Description:

The electronic packaging technology plays an important role in the knowledge chain of integrated
circuits, especially in the post-Moore era of the integrated circuit industry, where it acts as a bridge
and promoter”. In addition to requiring students to master the relevant basic concepts and theories,
the course systematically and comprehensively elaborates on packaging materials and packaging
technology, enabling students to understand the basic concepts and main functions of packaging
technology, and to master commonly used integrated circuit packaging technologies. The provides
detailed introductions to key materials such as chip bonding, component assembly, and
encapsulation technology, as well as techniques such as BGA, SiP, and CSP, allowing their
applications to permeate various fields of microelectronic integrated circuits. This enables students
to understand the development and manufacturing processes of integrated circuit packaging
materials and technologies, laying a foundation for their study of subsequent professional courses

and work.

Recommended Textbooks/References:

1. Li Kewei, Integrated circuit chip packaging technology (Second), Electronic industry Press, 11-
2018

2. Bi Keyun, Microelectronics packaging technology, University of Science and technology of china
Press, 7-2017

3. Hu Yongda, Li Yuanxun, Yang Bangchao, Microelectronics packaging technology, Science Press,

7-2018
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0008649 Reconfigurable Systems Design Using FPGA

Course Number: 0008649

Course Title: Reconfigurable Systems Design Using FPGA
Course Type: Major Elective Course

Credit: 2 Total Credit Hours: 32

Students: Undergraduate students majoring in XXX
Prerequisites: Digital Integrated Circuit Design, C Programming Language

Evaluation Method: Course presentation + written exams

Writer: Song Huiyuan

Course Description:

“Reconfigurable Systems Design Using FPGA” is one of the Major Elective courses for
undergraduate students Major in Microelectronics Science and Technology. The main target of this
course is to understand the design and analysis of the reconfigurable systems with FPGA. This
course is focus on the FPGA architecture, FPGA hardware and software systems. The teaching
contents are mainly covered by the following aspects: Verilog HDL, FPGA Logic Synthesis, FPGA
placement and routing, FPGA timing and power analysis. The difficulties of teaching contents are

described as followings: architecture dependent optimization for FPGA systems.

Recommended Textbooks/References:

1. Architecture and CAD for Deep-Submicron FPGAs, V. Betz, J. Rose, andA. Marquardt, Kluwer
Academic Publishers, February 1999.
2. Advanced Digital Design with the Verilog HDL, Michael D. Ciletti, Pearson Education, 2011



http://bbs.eetop.cn/forum-5-1.html
http://www.wkap.nl/book.htm/0-7923-8460-1
http://www.wkap.nl/book.htm/0-7923-8460-1
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0004959 ASIC Design and Application (Self-study)

Course Number: 0004959

Course Title: ASIC Design and Application (Self-study)

Course Type: Electives

Credit: 2.5  Total Credit Hours: 40

Students: Undergraduate students major in Electronic Science and technology and
Microelectronics Science and Engineering

Prerequisites: Digital electronic technology; Integrated circuit analysis and design

Evaluation Method: Research project report

Writer: Liu Sujuan

Course Description:

ASIC Design and Application (Self-study) is a limited elective course for undergraduates majoring
in Electronic Science and technology and microelectronics science and engineering established by
Information Faculty. The main target of this course is to clarify the concept of application specific
integrated circuit (ASIC), ASIC design methodology and design process, cultivate the ideas of the
system and project , concern the latest developments in ASIC design technology, prepare for
students who will be engaged with IC related work. This course focus on the advanced technology
and design methods to Veilog HDL and discusses the important content for ASIC design and
engineering technology. The difficulties of teaching contents are described as followings: cultivate
students' engineering ability, especially using Verilog design digital system, verification and
synthesis. The students will grasp the method and design flow of the modern ASIC.
Recommended Textbooks/References:

1. Yu Xiqing. ASIC design and practical tutorial, Zhejiang University Press,, 2007

2. Michael John Sebastian Smith Application specific integrated circuit Electronic Industry
Press,2007

3. Sanir Palnitkar. Verilog HDL A guide to digital design and synthesis (3rd Edition). Electronic
Industry Press,2009

4. Lai Xinquan, ASIC Design Essentials, Xidian University Press, 2008

5. He Bin. EDA principle and Verilog implementation, Tsinghua University Press,2010
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https://book.jd.com/publish/%E5%8C%97%E4%BA%AC%E8%88%AA%E7%A9%BA%E8%88%AA%E5%A4%A9%E5%A4%A7%E5%AD%A6%E5%87%BA%E7%89%88%E7%A4%BE_1.html
https://www.jd.com/pinpai/1-1713-352077.html
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https://book.jd.com/writer/Chulwoo%20Kim_1.html
https://www.jd.com/pinpai/1-1713-352077.html
https://item.jd.com/59043621200.html
https://item.jd.com/59043621200.html
https://book.jd.com/writer/%E7%BD%97%E8%90%8D_1.html
https://book.jd.com/publish/%E6%B8%85%E5%8D%8E%E5%A4%A7%E5%AD%A6%E5%87%BA%E7%89%88%E7%A4%BE_1.html
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https://book.jd.com/writer/%E9%99%86%E5%90%AF%E5%B8%85_1.html
https://book.jd.com/writer/%E9%99%86%E5%BD%A6%E5%A9%B7_1.html
https://book.jd.com/writer/%E7%8E%8B%E5%9C%B0_1.html
https://book.jd.com/publish/%E6%B8%85%E5%8D%8E%E5%A4%A7%E5%AD%A6%E5%87%BA%E7%89%88%E7%A4%BE_1.html
javascript:open_window(%22http://libaleph.bjut.edu.cn:8991/F/C9956P1RUPBUY7YN37U3IHAJUVG2MGME5RM32SXLHQF5R737VB-02714?func=service&doc_number=000214798&line_number=0012&service_type=TAG%22);

0010129 System on a Chip

Course Number: 0010129
Course Title: System on a Chip

Course Type: Electives
Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students in Electronic Science and Engineering & Microelectronic
Science and Engineering

Prerequisites: Principles of semiconductor devices, microelectronics technology, integrated circuit
analysis and design, basis of circuit analysis, analog circuit technology, digital circuit technology
Evaluation Method: Course participation + written exams

Writer: Xie Xuesong

Course Description:

System on chip integration (SOC) (Bilingual) is a kind of specialized direction course for
undergraduates majoring in Electronic Science and technology. The task of this course is to help
students to track the new trend of IC development, and master the design methodology and design
environment of system on chip, improve students' adaptability to new technologies, and lay a good
foundation for future work related to IC design.

SOC (system on chip) is a new technology in ASIC (application specific integrated circuits) design
methodology. It involves to an integrated chip which takes embedded system as the core and IP
reuse technology as the basis, integrates software and hardware, and pursues the maximum system
flexibility.

SOC design methodology mainly studies bus architecture technology, IP core reusability technology,
software and hardware co-design technology, SOC verification technology, chip synthesis / timing
analysis technology, testability / debuggability design technology, low-power design technology,
etc. in addition, it is a new interdisciplinary course includes transplant and develop operating system
or embedded software.

Teaching content focus: the design and implementation of SOC. Course difficulty: the theory and
practice of IP reuse.

Recommended Textbooks/References:

1.GuoWei , {SoCdesign and implementation(third edition)), Publishing House of Electronic
Industry, 2017, ISBN: 978-7-121-32254-9.

2. MeiXuesong. {SoC FPGA Embedded design and development tutorial ) .BeiHang University
Press. 2019.ISBN: 9787512422391

3. Jan M.Rabeay.Digital Integrated Circuits: A Design Perspective.Publishing House of Electronic
Industry.2017.ISBN: 9787121305054



4. Sung-Mo Kang, YusufLeblebici, Chulwoo Kim [CMOS Digital Integrated Circuits Analysis
and Design, Fourth Edition] .Publishing House of Electronic Industry.2015.ISBN: 9787121248047
5. Chris Rowen. Engineering the Complex SOC.China Machine Press.2005.ISBN:
9787111171935

6. Luo Ping.Introduction of IC Design[2nd edition]. Tsinghua University Press.2015.ISBN:
9787302404545

7. Lu Qishuai. Xilinx Zynq SoC andEmbedded Linux design practice guide. Tsinghua University
Press. 201.ISBN: 9787302373445

8. Li Lanying. Design principle and application of Nios II embedded soft core SOPC. BeiHang
University Press. 2006 .ISBN: 9787810779005


https://book.jd.com/writer/Sung-Mo%20Kang_1.html
https://book.jd.com/writer/Yusuf%20Leblebici_1.html
https://book.jd.com/writer/Chulwoo%20Kim_1.html
https://item.jd.com/59043621200.html
https://item.jd.com/59043621200.html
https://book.jd.com/publish/%E6%B8%85%E5%8D%8E%E5%A4%A7%E5%AD%A6%E5%87%BA%E7%89%88%E7%A4%BE_1.html
https://book.jd.com/publish/%E6%B8%85%E5%8D%8E%E5%A4%A7%E5%AD%A6%E5%87%BA%E7%89%88%E7%A4%BE_1.html
javascript:open_window(%22http://libaleph.bjut.edu.cn:8991/F/C9956P1RUPBUY7YN37U3IHAJUVG2MGME5RM32SXLHQF5R737VB-02714?func=service&doc_number=000214798&line_number=0012&service_type=TAG%22);
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http://baike.baidu.com/view/155939.htm
http://baike.baidu.com/view/155939.htm
http://www.tushucheng.com/book/1945872.html
http://www.tushucheng.com/authors/Seng-Yeo/
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http://baike.baidu.com/view/155939.htm

0010069 Design of Low Power Integrated Circuits

Course Number: 0010069

Course Title: Design of Low Power Integrated Circuits
Course Type: Electives
Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Electronic Science and technology &
Microelectronics Science and Engineering

Prerequisites: Analog Electronic Technology, Digital Electronic Technology, Circuit Analysis
Fundamentals, Electromagnetic Field Theory

Evaluation Method: Course participation + written exams

Writer: Cui Bifeng

Course Description:

Low power integrated circuit design is a professional course of Electronic Science and technology.
From the aspect of process devices, this course explores the history of low-power electronics, the
progress of deep submicron bulk silicon SOI technology, leakage in CMOS nano process, Nano
Electronics and future development trend, and optical interconnection technology; from the aspect
of low-power circuit, it explores deep submicron design modeling and low-power consumption
Standard cell, high-speed and low-power dynamic logic and operation circuit, and low-power design
technology at all levels of structure, circuit and device.

Recommended Textbooks/References:

1. Jan Rabaey, translated by Pu Yu, Zhao Wenfeng, ha Yajun, Yang Shengqi, Low Power Design
Essentials, China Machine Press 2020

2. Translated by Xia Xiaojuan, Zhang Hongyu, Ji Xincun, Yang Miao Low Power Processor and
Pystem On Chip, , Science Press, 2012

3. Chen Liying,Low power CMOS circuit design, Science Press, 2011

4. Sheng Fasheng,Principles and applications of low power integrated circuits, Zhejiang University
Press, 2011

5. Translated by Zhou Yuanxing, Low voltage and low power CMOS / BiCMOS VLSI, Zhejiang
University Press, 2011
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0009394 Freshman Seminar

Course Number: 0009394

Course Title: Freshman Seminar

Course Type: Major Required Course

Credit: 1.0 Total Credit Hours: 16

Students: Undergraduate students majoring in Electronic Science and Technology

Prerequisites: none

Evaluation Method: Course participation + Group discussion and presentation

Writer: Cui Bifeng

Course Description:

Freshman Seminar is one of the Major Required Courses for undergraduate students Major in
Electronic Science and Technology. The main target of this course is to to have a discussion on
professional navigation, experience cognition and experience research, so that freshmen can
recognize their majors, stimulate their thirst for knowledge, curiosity and research interest, cultivate
their habits of positive thinking, discussion and inquiry learning, and gradually form their innovative
thinking ability.

Recommended Textbooks/References:

1. Something in Internet or relevant research data
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0010120 Discrete Mathematics

Course Number: 0010121

Course Title: Discrete Mathematics

Course Type: Major Required Course

Credit: 2.0 Total Credit Hours: 36

Students: Undergraduate students majoring in Electronic Science technology & Microelectronics
Science and Engineering

Prerequisites: Calculus, Linear algebra

Evaluation Method: Course participation + written exams

Writer: Li Xiaoguang

Course Description:

Discrete Mathematics is one of the elective courses for undergraduate students Major in Electronic
Science technology, and Microelectronics. The main target of this course is to clarify the basic
theories of set theory, graph theory and logical reasoning. Through this course, students will have
certain abstract thinking and logical reasoning abilities; complete logical deductions and formula
proofs, cultivate the ability to integrate theory with practice, and use theoretical knowledge in
applications to solve practical problems; cultivate students' sense of engineering and lifelong
learning by understanding the application of discrete mathematics in the follow-up related fields.
The teaching contents are mainly covered by the follows: basic theories of set theory, graph theory
and logic and proofs. The difficulties of teaching contents are described as followings: operational
properties of sets, counting of binary relations and functions, Euler and Hamiltonian diagrams, and
reasoning theory.

Recommended Textbooks/References:

1 Mike Deng, Xuecai Shao. Discrete Mathematics, Tsinghua Press, May-2015. (In Chinese)

2 Wanling Qu, Suyun Geng, and Liang Zhang, Discrete Mathematics (2" Edition), Higher
Education Press, March-2015 (In Chinese)

3 Kenneth H. Rosen, Discrete Mathematics and Its Applications (Eighth Edition), China Machine
Press, Jan.-2020
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0007260 Cognitive Practice

Course Number: 0007260

Course Title: Cognitive Practice

Course Type: Major Required Course

Credit: 1 Total Credit Hours: 1 week

Students: Undergraduate students majoring in Electronic Science and technology &

Microelectronics Science and Engineering
Prerequisites: College Physics, Analog Electronics Technique, Digital Electronics Technique

Evaluation Method: Attendance + Enterprise assessment + Report
Writer: Cui Bifeng
Course Description:

Cognitive practice is one of the practice compulsory courses for undergraduate students major
in electrical science and technology. The main target of this course is to make students perceive the
major feature and industry requirement. Students will know the working environment, market
situation, and the competition among similar enterprises. This is also a good way to help students
preliminarily understand the devise and circuit design, manufacture, measurement, and sale. All
these processes cultivate the social responsibility and international view of students, and motivate
their exploration sprit and innovation capability.

The teaching content for students is to preliminary understand the devise and circuit design,
manufacture, measurement, and sale. The difficulty of teaching contents is how to solve practical
engineering problem.

Recommended Textbooks/References:

None
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0010719 Lectures on the Frontiers of Science

Course Number: 0010719

Course Title: Lectures on the Frontiers of Science

Course Type: Major Required Course

Credit: 1.0 Total Credit Hours: 16

Students: Undergraduate students majoring in Electronic Science and Technology

Prerequisites: Semiconductor Physics, the Principle and Design of Integrated Circuits
Evaluation Method: Course participation + Reports

Writer: Huang Shuai

Course Description:

The Lectures on the Frontiers of Science course is designed to provide a solid foundation for the
academic growth and career development. It aims to guide students to focus on the discipline
forefront, understand the hot issues, emerging technologies and future trends in related scientific
and technological fields. Furthermore, it can broaden academic perspectives, update knowledge
reserves, promote academic exchanges, cultivate innovative thinking/exploratory spirit, and
improve logical analysis and problem-solving skills. This course mainly covers research hotspots
and technological developments in the field of Electronic Science and Technology, including the
emerging lithography processes for integrated circuits, perovskite-based optoelectronic devices,
MOSFET performance enhancement techniques, advanced power semiconductor devices,
artificial intelligence chips, integrated circuit development and analog-to-digital conversion
techniques, low-power medical electronics, and microenergy harvesting chip design.
Recommended Textbooks/References:

1. B. Jayant Baliga, translated by Kunshan Yu, Rui Jin, Fei Yang, Zhibin Zhao, Lei Qi,
Semiconductor Power Devices: Physics, Characteristics, Reliability, China Machine Press, 4-2013.
2. Behzad Razavi, translated by Baoyong Chi, Design of Analog CMOS Integrated Circuits,
Tsinghua University Press, 1-2018.
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0010082 Electronic Design EDA

Course Number: 0010082

Course Title: Electronic Design EDA

Course Type: courses in practice

Credit: 1.0 Total Credit Hours: 30

Students: Undergraduate students majoring in Electronic Science and technology &
Microelectronics Science and Engineering

Prerequisites: Digital Electronic Technology, Analog Electronics, Fundamentals of circuit analysis
Evaluation Method: Practice Design

Writer: Yuan Ying

Course Description:

Mastering the use of mainstream EDA tools in electronic design is a crucial skill for undergraduate
students Major in Electronic Science and Technology and Microelectronics Science and engineering.
The main target of this course is to clarify the ability to design and test based on mainstream EDA
tools of integrated circuit design. This course is focus on master some EDA tools commonly used
in today's integrated circuit design, master the basic theories and skills required by microelectronics
technicians. The teaching contents are mainly covered by the following aspects: The use of FPGA
based prototype verification methods and Vivado tools; the use of PYNQ based embedded system
design methods and tools; the use of Ni based analog IC testing methods and related Labview tools.
The difficulties of teaching contents are described as followings: Understanding and mastering the

relationship between design and testing, design and validation, and design methods.

Recommended Textbooks/References:

1. Zou Xuecheng, et al, VLSI Design Method and Project Implementation, Science Press, Oct-
2007

2. Han Yan, Han Xiaoxia, Ding Koubao, Integrated circuit design CAD / EDA tools practical
course, China Machine Press, Sept-2010

3. Liu Wen, ASIC design theory and practice - RTL verification, synthesis and layout design, Post
& Telecom Press, Apr-2019

4. Li Guangjun, Guo Zhiyong,et al, Digital integrated circuit and system design, Publishing House
of Electronics Industry,Oct-2015

5. Lian Yuxin, Hou Boya, et al, Introduction to Vivado and FPGA design examples, Publishing
House of Electronics Industry, Sept-2018
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0010060 Semiconductor Manufacturing Environment and Safety

Specification Experiment

Course Number: 0010060

Course Title: Semiconductor Manufacturing Environment and Safety Specification Experiment
Course Type: Major Required Course

Credit: 0.5 Total Credit Hours: 16

Students: Undergraduate students majoring in Electronic Science and Technology, or
Microelectronics Science and Engineering

Prerequisites: Engineering ethics

Evaluation Method: Course participation + written exams

Writer: LiuYing

Course Description:

Semiconductor Manufacturing Environment and Safety Specification Experiment is one of the
professional foundation and comprehensive for undergraduate students Major in Electronic Science
and Technology. The main target of this course is to clarify the semiconductor manufacturing
environment and safety specifications, visit the semiconductor production process line and safety
drill, intuitively understand the semiconductor manufacturing environment, establish the
relationship between various processes, obtain direct experience knowledge and perceptual
knowledge, and accumulate the necessary practical knowledge for the study of subsequent
professional courses. At the same time, improve students' emergency ability in future work and life,
and prevent and reduce the occurrence of safety accidents. This course is focus on introduction of
semiconductor production process line and safety education before entering the process line. The
teaching contents are mainly covered by the following aspects: general knowledge of safety
production and treatment of various wastes in the process line. The difficulties of teaching contents
are described as followings: the function, use mode and recovery treatment of various toxic and
harmful gases and liquids in the process.

Recommended Textbooks/References:

1. Peter Z, Microchip Fabrication(Sixth Edition), Publishing House of Electronics Industry, 3-
2019.

2. Weihua Chen, Laboratory Safety Risk Control and Management, Chemical Industry Press, 2-
2017.



0010663 ZEARE/ERE

RIESS: 0010663

WREAR: FAREFRE

FILHHFR: Academic Paper Writing

AR, AFiRE

24y 1.0 BER: 16

HEEXR: BPRESHEA CERID Ll i RS TRE (R Ll AR4d
SBRE: HEmHT R

R PG N SRR eSS R

#;EAN: Hig

BRI (250-300 )

B AR SCEER KAAR L E B B e il I B 27 S B 24 1 FE AR RE LA
RRZ . AREIEY RE VR TR SERAM AR TR 5 TR (SRIPH Tl ARHE
AR SCHIIERR . TFRR . HEZR 22 HE A SRS, SOk R S TRHE AR, DL AR J Rl 1 o
ARBFFCEARIRAIR, X A EBEAT R AR U7 A RIR P NSRS RE I 25, DR
PERIRIER IR AR SCEAERE 1. ZREEA T AR SCS IR LG, FE4R A%
SCGARRFEA TR ST, AR R SO S e 2 T, o HRRAE R A SMY
T B R R ST TSl R, IXTTERFEAE A 4 A ARBT FEAIE SO AR R AR 1 2
fiti b, BRSSO TC 08 A ZE AR BT A B IR A RE
HEFIHREESES:

[1] #p6E3. BEOISCEE CGERO . ek dihiat, 2019 48 10 A

(2] skeh. BATE. s BHGRSCSEANTT GERO - ATk HARA:, 2019 4F 11
H

(3] Rl JAus. #ARRSCEAE. R, 2018 4 1 A

[4] FAWEE. RIEARTONESHARRCEE CGEO - BleatiRet, 20194 1 H

[5] Stanley Chodorow. Writing a Successful Research Paper: A Simple Approach.
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0010663 Academic Paper Writing

Course Number: 0010663

Course Title: Academic Paper Writing

Course Type: Major Required Course

Credit: 1.0 Total Credit Hours: 16

Students: Undergraduate students majoring in Electronic Science and Technology, or
Microelectronics Science and Engineering

Prerequisites: Freshman Seminar

Evaluation Method: Course participation + Group discussion and presentation + written paper
Writer: Yang Feng

Course Description:

Academic paper writing is one of the basic skills that college students should have, to complete their
studies and obtain the bachelor degrees during their education in the university. The course is for
the students majored in Electronic Science and Technology, and Microelectronics Science and
Engineering. It includes all kinds of skills for academic writing, such as how to find a research topic,
starting and organizing it, literature searching and data collection for it, how to carry out basic
academic research, enhancing their basic knowledge and skills of scientific research, and improving
students' scientific research literacy and thesis writing ability. The course requires the students to
understand the basic procedures and norms of academic paper writing, master the basic knowledge
and skills, have a preview for the undergraduate graduation thesis writing, and learn how to publish
papers in domestic and foreign journals in the future. At the same time, the course fosters students'
interest in academic research, and academic consciousness and ability of innovation.
Recommended Textbooks/References:

1. Guo Qianling. Scientific paper writing (2nd Edition). Chemical Industry Press, October 2019

2. Zhang Sunwei, Zhao Weiguo, Zhang Xun, etc. Introduction to scientific paper writing (Fifth
Edition). Chemical Industry Press. November 2019

3. Zhou Shumin, Zhou Jing. Academic paper writing. Tsinghua University Press, January 2018

4. Zhou Xinnian. Scientific research methods and academic paper writing (2nd Edition). Science
Press, January 2019

5. Stanley Chodorow. Writing a Successful Research Paper: A Simple Approach. Hackett Publishing
Co, Inc, November 2011
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