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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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0000525 Statistical Physics

Course Number: 0000525

Course Title: Statistical Physics

Course Type: Basic Compulsory Course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students major in Department of Electronic Science and Technology
Prerequisites: General Physics, Advanced Mathematics s

Evaluation Method: Course participation + written exams

Writer: Xing Yanhui

Course Description:

Statistical Physics is one of the required foundation courses for undergraduate students Major in
electronic science and technology. Through learning the course, the students could learn
thermodynamics basic theory, classical particle’s Boltzmann statistics and its applications, quantum
particle’s Bose statistics and Fermi statistics and its applications. And could Use these theories to
solve the typical problems, training and improve students' theoretical learning ability, and the ability
to use theory to solve physical problems, For the following specialized courses (Solid State Physics,
Semiconductor Physics, Semiconductor device theory, et al) learning to lay a theoretical foundation.
Recommended Textbooks/References:

1.  Wang Zhicheng. Thermodynamics - statistical physics.Higher Education Press.2008

2. Wang Zhuxi. Stats Physics Introduction. Higher Education Press. 1965

3. Li Wei. Thermodynamics and Statistical Physics. Beijing Institute of Technology Press. 1989
4. Lin Zonghan.Thermodynamics and Statistical Physics.Peking University Press. 2009
5

Su Rujian .Statistical physics. Fudan University Press. 1990
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0002004 Quantum Mechanics

Course Number: 0002004

Course Title: Quantum Mechanics

Course Type: Basic Compulsory Course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Electronic Science and Technology

Prerequisites: Advanced Mathematics, General Physics

Evaluation Method: Course participation + written exams

Writer: Su Jinbao

Course Description:

Quantum Mechanics is a theory describing motion principles of microscopic particles and an
indispensable base for studying the modern science. The students are expected to master the basic
concepts, basic principles and basic problem-solving skills of quantum mechanics. The course
requires the students to use the basic principles to solve elementary problems of quantum mechanics
and also cultivates their ability to understand a system and analyze, model, derivate and solve the
complicated engineering problems in micro-electronics. The teaching contents starts from the basic
concepts including De Broglie hypothesis, wave function and the superposition principle to the
introduction of the Schrédinger equation based on these bases. Then the Schrodinger equation is
used to solve the problems including one-dimensional potential well, the linear harmonic oscillator
and the hydrogen atom. Finally, the concept and nature of operators, the relationship between
quantum mechanical operators and mechanical quantities, perturbation and quantum transitions,
spin and isotopic particles are introduced.

Recommended Textbooks/References:

1.ZHOU Shixun, Quantum Mechanics Tutorial, Higher Education Press, June-2009.

2. SU Rukeng, Quantum Mechanics, Higher Education Press, December-2002

3. ZENG jinyan, Introduction to Quantum Mechanics, Peking University Press, December-2001
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0000519 Solid-State Physics

Course Number: 0000519

Course Title: Solid-State Physics

Course Type: Basic Compulsory Course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Electronic Science and Technology

Prerequisites: Statistic Physics, Quantum Mechanics

Evaluation Method: Course participation + written exams

Writer: Li Jianjun

Course Description:

Solid-State Physics is the basic discipline of solid materials and solid devices, and it is also a
powerful growth point of new materials and devices. The principle objective of this course is to
enable students to grasp the research methods combing theory with practice. For practical problems,
they could grasp the principal contradiction and build a scientific physical model to solve the
practice problem. Solid-State Physics is an important branch of modern physics. It is used for clarify
the properties and applications of the solids based on the study of the crystal structures of solids and
the interaction as well as the motion laws of the constituent particles. The teaching contents are
mainly covered by the following aspects: crystal structure, crystal combination, crystal vibration,
energy band theory, electron movement in electrical field, metal free electron theory, crystal defects.
Recommended Textbooks/References:

1. Hang Kun, Solid States Physics, Higher Education Press, 10-1988

2. Fang Junxing, Solid States Physics, Shanghai Science and Technology Press, 12-1980

3. Lv Shiji, Basics for Solid States Physics, Beijing University press, 12-1990
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0010058 Semiconductor physics
Course Number: 0010058
Course Title: Semiconductor physics
Course Type: Basic Compulsory Course
Credit: 3.0 Total Credit Hours: 48
Students: Undergraduate students majoring in electronic science and technology
Prerequisites: College physics, solid state physics, quantum mechanics, statistical physics
Evaluation Method: Course participation + written exams
Writer: Zhou Lixing
Course Description:

Semiconductor physics is a required foundation course for undergraduates majoring in
electronic science and technology, the Faculty of Information Technology. It focuses on the
semiconductor material characteristics and the physical mechanism of elementary core devices in
semiconductor chip fabrication. The course originated in the 1950s. It will give the senior
undergraduates: the main characteristics of semiconductor crystals, characteristics of conductive
particles (electrons and holes) in crystal, the physical mechanism of semiconductor PN junctions,
MOS structures and other basic device units. This course is one of the chip-based subject and core
courses for studying microelectronic technology, semiconductor optoelectronic technology and
integrated circuits. Although a variety of new functional devices are constantly emerging, the most
basic and core element physical mechanism has always supported the new device physics. This
course provides important theoretical support for subsequent courses and technical fields such as

device physics, integrated circuit technology, power devices, and radio frequency devices.

Recommended Textbooks/References:

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

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

3. [US] Shi Min and Wu Guozheng, Geng Li, Zhang Ruizhi translated "Semiconductor Device
Physics", Xi'an Jiaotong University Press, 2008.

4. Donald A. Neamen, translated by Zhao Yiqiang, etc., Semiconductor Physics and Devices,

Electronic Industry Press, 2013
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0000516 Engineering Electromagnetic Field Theory

Course Number: 0000516

Course Title: Electromagnetic Field Theory

Course Type: Basic Compulsory Course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Electronic Science and Technology

Prerequisites: Higher Mathematics, College Physics

Evaluation Method: Course participation + written exams

Writer: Cui Bifeng

Course Description:

Electromagnetic Field Theory is one of the Compulsory courses for undergraduate students Major
in Electronic Science and Technology. The main target of this course is to clarify grasping the basic
knowledge, basic theory and basic methods of electromagnetic field, and then can support the later
specialized course such as Physics of semiconductor; Physics of semiconductor devices; Integrated
circuit analysis and design and so on. The students are expected to get solution of abstract and
complex problem and improve the ability of solving physics problem using mathematics method.
This course is focus on Electromagnetic Field Theory. The teaching contents are mainly covered
by the following aspects: vector analysis and field theory, basic experimental theory of
electromagnetic field: Coulom's Law, Ampere Law and Faraday Law of electromagnetic induction;
displacement current hypothesis; maxcell’s equations; basic theory of electrostatic field, steady
electric field and constant magnetic field; Solution for steady fields; basic theory of time-varying
electromagnetic field; basic theory of time harmonic electromagnetic field.

Recommended Textbooks/References:

1. Xie Chufang, Rao Kejin, Electromagnetic field and electromagnetic wave (fifrth Edition). Higher
Education Press, 10-2019

2. Zou Peng, Zhou XiaoPing, Ma Li, Electromagnetic field and electromagnetic wave(second
edition), Tsinghua University Press, 02-16

3. Ma Xikui, Shen Yao, Zou Jianlong , Electromagnetic waves, Materials, and Computation with

MATLAB, China Machine Press, 07-2014
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0008119 Integrated circuit analysis and design

Course Number: 0008119

Course Title: Integrated Circuit Analysis and Design

Course Type: Basic Compulsory Course

Credit: 3.0 Total Credit Hours: 48

Students: Undergraduate Students Majoring in Electronic Science and Technology

Prerequisites: Fundamentals of Circuit Analysis, Digital Electronic Technique, Analog Electronics
Technique, Semiconductor Physics

Evaluation Method: Course participation + written exams

Writer: Chen Zhijie

Course Description:

Integrated circuit analysis and design is one of the basis of compulsory subjects courses for
undergraduate students Major in Electronic Science and Technology. The main target of this course
is to clarify the issue of designing integrated circuits. This course is focus on integrated circuit
design based on CMOS technology, starting from the unit features and working principle of circuit.
Get the mass and VLSI design features in the research of learning, familiar with and master
landscape design processes and methods through the study of this course. The students can deeply
understand and grasp the new technology of the development of the VLSI and new device circuit,
and master the basic method of integrated circuit design and technology. The teaching contents are
mainly covered by the following aspects: Development Law of VLSI, Law of Scale-down, Typical
CMOS Structure and Process, Long-channel CMOS device model and Secondary Effect, CMOS
Inverter, Dynamic CMOS Logic Circuit, Combination Logic Circuit, Sequential Logic Circuit,
Classification and Structure of CMOS Memory. The difficulties of teaching contents are described
as followings: Long-channel CMOS device model and Secondary Effect, CMOS Inverter, Dynamic
CMOS Logic Circuit, Combination Logic Circuit, Sequential Logic Circuit.

Recommended Textbooks/References:

1.Gan Xuewen, ef al. Integrated Circuit Principle and Design. Beijing University Press. February
2006.

2.Yizheng Ye, Fengchang Lai, Integrated Circuit Design, Tsinghua University Press, May 2011.
3.Yuwen Xia, Design Course of Verilog Digital System, Beijing University of Aeronautics and
Astronautics press, July 2003.

4.Sun Xiaozi. The Basis of ASIC Design. Xi'an University of Electronic Science and Technology
Press. Oct. 2003
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0008108 Physics of Semiconductor Devices

Course Number: 0008108

Course Title: Physics of Semiconductor Devices

Course Type: Basic Compulsory Course

Credit: 3.0 Total Credit Hours: 48

Students: Undergraduate students majoring in electronics science and technology

Prerequisites: The physic of semiconductor, fabrication process of microelectronics devices
Evaluation Method: Course participation + written exams

Writer: Guo Weiling

Course Description:

Principles of Semiconductor Devices is one of the Professional compulsory courses for
undergraduate students Major in Electronic Science and Technology. This course is a link between
semiconductor physics and integrated circuits, and is a fundamental course for studying integrated
circuit design and microelectronics technology. The main target of this course is to clarify the
relationship between the internal physical mechanisms and external characteristics of
semiconductor devices, thereby understanding the relationship between the material parameters,
geometric structure parameters, and device characteristic parameters, and mastering how to improve
device characteristics through material and structural parameter design. This course is focus on the
relationship between the internal structure and external characteristics of semiconductor devices.
The teaching contents are mainly covered by the following aspects: the basic principles and
characteristics of PN junctions, the characteristics of metal semiconductor contacts, bipolar
transistors (BJT and HBT), MOS and junction field-effect transistors, and other related devices.
Recommended Textbooks/References:

1. Cao Peidong, Fundamentals of Microelectronics Technology (Principles of Bipolar and Field
Effect Transistors), The Name of the Textbook, Electronic Industry Press,2001

2. Chen Xingbi, Principles and Design of Transistors, Electronic Industry Press,2007

3. Fu Xinghua, Ding Zhao, Chen Junning, Yang Jian, A Brief Tutorial on the Principles of
Semiconductor Devices, Science Press,2018

4. Huang Junding, Tang Ting'ao, Hu Guangxi, Principles of Semiconductor Devices, Fudan

University Press, 2020
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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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0004349 Semiconductor Technical Field Work II

Course Number: 0004349

Course Title: Semiconductor Technical Field Work 11

Course Type: Project compulsory course

Credit: 1.5 Total Credit Hours: 45

Students: Undergraduate students majoring in Electronic Science and Technology

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:

Semiconductor Technical 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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0008106 FPGA Design Experiment

Course Number: 0008106

Course Title: FPGA Design Experiment

Course Type: Required Courses in Practice
Credit: 1.5 Total Credit Hours: 48

Students: Undergraduate students majoring in Electronic Science and Technology

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:

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

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

3. PongP * Chu, Jin Minglu, Men Hongzhi ¥, Embedded SoPC Design with Nios II Processor
and Verilog Examples, Publishing House of Electronics Industry, May-2015

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

5. ZhouRunjing, SuLiangbi, Design Example of FPGA/CPLD Digital System Based on Quartus
I, Publishing House of Electronics Industry, Jan-2013



0008109 = Sk 3LLt

RIESS: 0008109
WA L IALL
P4 FR: Experiments of Semiconductor
PRAERA. ST L EIR
#5r: 1.0 R 32
HEHXER: BTFREFSHAR GLRYD Tk, RS TR GERYD Tk
SRR LR, AR R
R PR RS E R
BEA: ®A
WRERE A

B R P P L T RO AT BRSNS R B A B R 2 i R R AT L R R A
el 25 AR AR A AR S ) B A R R R A ) T B B, DIOE S B R IR 27 S R R
TAERTE . CERERR) 2F BB TREA S EOR B 7 AR E T B Ll
HLAl 5 TV ZR B B AR AL BRI o AVRRE TS5 28 S5, R [R50 AR B
WRARER AR ARG 2 R ) TAE B, MEHA, EEBIERE. RE T LBt
HiRERMRES . HFNAEL: WESH. B, BUENAERE S BdRaE.
HEHEIEMREESE .
[1] XURE RFTH ZEAE CERAEYBEE) 7 Tk H R 2011 £ 7 it
RIBIHE . HAZAR, &30 CRREMEY) B Tl iRt 1995 F58—hR.
[3] (RS, bR TR 2016 4.



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.
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0010684 Design & Experiments of Semiconductor Device

Course Number: 0010684

Course Title: Design & Experiments of Semiconductor Device

Course Type: Project compulsory course

Credit: 1.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Microelectronics

Prerequisites: Semiconductor Physics, Principles of Semiconductor Devices

Evaluation Method: Course participation + written exams

Writer: Wu Li

Course Description:

The course of " Design & Experiments of Semiconductor Device " is the specialized required course
of electronic science and technology. The course is oriented to electronic science and technology
undergraduate, and is an opened microelectronic technology foundation for the professional and
comprehensive independent course experiments.

Through the experiments, including the design of a transistor, sample design, theoretical calculation
and design report are achieved. The course can deepen students’ understanding of the theory of
semiconductor device, and deepen understanding of correlated working principle about measuring
system. The students are expected to establish philosophy based on system design and process
design .And the students are expected to understand the basic concepts, theories, methods, and
techniques of formal languages and automata and the related problem solving methods, through
which their abstraction and modeling abilities will be improved. The design parameters (f; Po;
Kp; Vee; 1) and device parameters will be understood, and design scheme is submitted. The
detail design include: longitudinal and transverse parameter design; layout design; package design;
test condition; checking computations.

Recommended Textbooks/References:

1.Experiment guide book of electronic science and technology, Beijing University of Technology
Press.

2.Cao Peidong, Microelectronics technology, Publishing house of Electronics Industry,2001.
3.Song Nanxin. Theory of Transistor. Beijing: National Defence Industry Press.2000

4.Cao Peidong. Theory of Microelectronics. Beijing: Publishing House of Electronics Industry.2007
5.Xie Hongyun. Practice of Semiconductor process. 2009
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0007261 Digital Integrated Circuit Design

Course Number: 0007261

Course Title: Digital Integrated Circuit Design

Course Type: Project compulsory course

Credit: 1.5 Total Credit Hours: 45

Students: Undergraduate students majoring in Electronic Science and Technology

Prerequisites: Microelectronics Process, Digital Electronic Technique, FPGA Design Experiments
Evaluation Method: Practice Design

Writer: Yuan Ying

Course Description:

Digital Integrated Circuit Design plays a very important role in cultivating practical abilities of
undergraduate students majoring in Electronic Science and Technology. The main target of this
course is to clarify the ability of students in the digital IC design that is based on familiar with the
IC manufacturing technology, hardware description language and advanced digital integrated circuit
design software. This course is focus on master digital integrated circuit design methods and HDL
programming skills. The teaching contents are mainly covered by the following aspects: a digital
integrated circuit design projects based Synopsys tools must be completed by students, include to
select subject, analyze, module division, HDL (hardware description language) design, function
simulation, logic synthesis based on Synopsys Design Compiler and physical synthesis based on
Synopsys IC Compiler and so on. The difficulties of teaching contents are described as followings:
Guide the students to establish the design framework, master the design method of hardware
description language, complete the functional design and simulation, and then complete the circuit
design and layout design.

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. Sridhar Gangdharan, Sanjay Churiwala, Constraining Designs for Synthesis and Timing
Analysis, China Machine Press, Feb-2018

6. Course instruction of Digital Integrated Circuit Design, Self
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0007258 Integrated Circuit Layout Design

Course Number: 0007258

Course Title: Integrated Circuit Layout Design

Course Type: Project compulsory course

Credit: 1.5 Total Credit Hours: 45

Students: Undergraduate students majoring in Electronic Science and Technology

Prerequisites: Principles of Semiconductor Devices, Integrated circuit analysis and design,
Microelectronics Process, Analog Electronics Technique, Digital Electronic Technique
Evaluation Method: Complete design + Practice exams

Writer: Yuan Ying

Course Description:

Integrated Circuit Layout Design 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 theoretical knowledge learned from related courses such as the principles and design
of integrated circuits, the principles of semiconductor devices, microelectronics processes, and
computer aided design in integrated circuit, so as to enable students to further consolidate, deepen
and master these knowledge. 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. This course provides students with a solid foundation for future
employment or further studies. The teaching contents are mainly covered by the following aspects:
the course starts with the integrated circuit design process. On the basis of being 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: CMOS circuit design and analysis.
Recommended Textbooks/References:

1. Liu Feng, CMOS IC Back-end Design and Actual Combat, China Machine Press, May-2018
2.Yin Feifei, Chen Chengying, Fan Jun, Wang Xin, CMOS Analog Integrated Circuit Layout Design
and Verification, Publishing House of Electronics Industry, Sept-2016

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

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

5. Christopher Saint, Judy Saint. IC Mask Design-Essential Layout Techniques, 7singhua University
Press, Jan-2004

6. Integrated Circuit Layout Design Experiment Guide, Self-Edited textbook
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0010111 Integrated Circuits Comprehensive Design Training

Course Number: 0010111

Course Title: Integrated Circuits Comprehensive Design Training

Course Type: Experiment Course

Credit: 2.0 Total Credit Hours: 60

Students: Undergraduate students majoring in electronics science and technology

Prerequisites: Analog circuit design, digital circuit design, Integrated circuit analysis 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 electronic
science and technology. 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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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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0004924 Signals and Systems III

Course Number: 0004924

Course Title: Signals and Systems III

Course Type: Electives

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in electronic science and technology

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

Evaluation Method: Course participation + Written exams

Writer: Zhang Hui

Course Description:

Signals and systems III is one of the basic discipline elective courses for undergraduate students
Major in electronic science and technology. The main target of this course is to clarify the basic
theory, basic analysis method and engineering application of signal transmission and processing
through linear time invariant system. This course is focus on the signal analysis methods and various
signal solving methods of time-invariant systems. The course introduces some very important
concepts, theories and methods in practical engineering applications to students through certain
example analysis, and finally enhances students' ability to analyze and solve practical 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, Signals and systems (3rd edition), Higher Education Press,
March-2011

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

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

4.0ppenheim, Trans. Liu Shutang, Signals and systems (2nd edition). Electronic Industry Press,
January-2014

5.Wu Dazheng, Yang Linyao, Zhang Yongrui, Analysis of signals and linear systems (4th edition),
Higher Education Press, August-2005
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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


javascript:;
javascript:;

0004644 HHHTFIZ

TRIESHS: 0004644
WEAR: BT LE
P4 FR: Microelectronic Fabrication Technology
WRIERA: R E R
4y 20 BEE: 32
HEEXR: BHFRPESHER (SERPD AR E
FRABTRRE: B AEUHTIR. RSB B A
R PSSR
BEAN: Wax
WRERE A

T T Z AT B i TR 2 5 R 2 e O B TR 5 BOR T VAR I 2Rtk
AR . P SAHIE T2 PTG, A5G RGBT R B BT A
AR SRR IS, O ER AN . AR S 2 2 S A7 B,
FE R RS R E AR AT ARRRE PR RS IE A T2, O HITER %
Tl 792 B LRSI = B EAR A At/ v 1 S 25000 o B R I B
FRHNE TZHARSEHAE K ITEMEOR, . PR ER (REH . ST
AR SR 5 B ] S BRI T E T R AR (B
HeZL 20 SR IC B 3R T2 B AR MBI i 7k 2N
M FOERAL ML A ) GROVE B, 3R 5a i B AR R AR T2 R, XU AR R
MOS FRE . CMOS JOFH & AR AR Bl L i ) ) 46 YA
HEHEIEMREESE .
1. RJEZR. REARRCFLER T 2IRRA (R RO . dbRURF s, 2014
2. Peter Van Zant #, B SR HlE. PRELERFESEHERE GO . BTk
HipsAL, 2015
3. FR, HIE, AEULE. EREBRHERAR —HES5TZ G0 . BTtk 2016
4. 5K, By SERCBEEHNEROR. RSO A, 2018 4F 10 H
5. Stephen A Campbell, L T-Hli&E R 2R B S TR (F3ChkR) , B Tk, 2003
6. James D. Plummer. FEMERHURAE LS T 210K, G, SeBRAERY (BECfR). BT
Ak A, 2006



0004644 Microelectronic Fabrication Technology

Course Number: 0004644

Course Title: Microelectronic Fabrication Technology

Course Type: Electives

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students major in Semiconductor science and technology

Prerequisites: Freshman Semina, Physics of Semiconductor, Physics of solid state

Evaluation Method: Course participation + written exams

Writer: Xie Hongyun

Course Description:

Microelectronic Fabrication Technology is one of the basic elective courses for undergraduate
students Major in semiconductor science and technology. The main target of this course is to provide
excellent person with the skill to fabricate a semiconductor chip . This course is focus on
semiconductor fabrication technology. The teaching contents are mainly covered by the following
aspects: the common fabrication technology: substrate fabrication, material grown methods, films
fabrication, doping technology, Lithography, etching and packaging methods common technologies,
devices and testing methods for a chip fabrication. The difficulties of teaching contents are described
as followings: basic theories of semiconductor fabrication process, such as Groove model and Fick
diffusion equation, and several typical semiconductor fabrication processes, such as the bipolar
transistor fabrication process, the CMOS transistor fabrication process.

Recommended Textbooks/References:

1.Guan Xudong. Basic process of Si integrated circuit, the second edition, Peking University
Publisher. May, 2014

2.Peter Van Zant, Han Zhengsheng. Chip fabrication-Semiconductor fabrication process. Publishing
House of Electronics industry. January, 2015

3.Wang Wei et al. Integrated circuit manufacturing technology, principles and methodology.
Publishing House of Electronics industry. April, 2016

4.Zhang Yafei et al. Integrated circuit manufacturing technology, Shanhai Jiaotong University
Publisher. Octorber, 2018

5.Stephen A Campbel. The science and engineering of microelectronic fabrication. Publishing
House of Electronics industry. 2003

6.James D. Plummer.Silicon VLSI Technology Fundamentals, Practice and Modeling. Publishing
House of Electronics industry. 2006
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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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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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0007278 Optoelectronics Technique

Course Number: 0007278

Course Title: Optoelectronics Technique

Course Type: Electives

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Electronic Science and technology

Prerequisites: Advanced Mathematics (Engineering), Advanced Physics, Semiconductor Physics,
Solid State Physics

Evaluation Method: Course participation + in class tests + oral reports

Writer: Ma Xiaochen

Course Description:

Optoelectronics Technique is electronic science and technology professional elective courses. The
goal of this course is to combine the development and application of electronic science and
technology at home and abroad in recent years, combine materials and devices, and cultivate
students' English, speaking, speaking, speaking, reading, reading, writing, reading, reading,
reading, reading, writing, reading, writing and writing through bilingual teaching. The ability to
enable students to master the relevant knowledge of optoelectronic devices and materials;
understand the optoelectronic components of different functions, and use therefore cultivate
students' application ability to apply the functional characteristics of optoelectronic devices;
understand the domestic and international development trend research hotspots in the basic field
of optoelectronics technology, and understand China's development and contribution in the basic
field of optoelectronics technology. The main contents of the course include an Introduction to
Optoelectronics, Physical Foundation for Optical Technology, Optical Detection Technology,
Semiconductor Lighting and Display Technology, Semiconductor Laser Principles, and cutting -
edge special technologies.

Recommended Textbooks/References:

1. O. Kasap. {Optoelectronics and Photonics Principles and Practices) (Second Edition).
Electronic Industry Press, 2007

2. Zhang Yonglin Optoelectronic Technology Higher Education Press, 2005

3.Tamir, Theodor, Giora Griffel, and Henry L. Bertoni, eds. Guided-wave optoelectronics: device

characterization, analysis, and design. Springer Science & Business Media, 2013.
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0010690 Special Devices& Sensitive Devices

Course Number: 0010690

Course Title: Special Devices& Sensitive Devices

Course Type: Electives

Credit: 2 Total Credit Hours: 32

Students: Undergraduate students major in electronic science and technology
Prerequisites: University Physics

Evaluation Method: Open-book Examination

Writer: Zhu Yanxu

Course Description:

This course is a restrictive elective course of Electronic Science and Technology professional,
and is suitable to the undergraduate students. The purpose of this course is to make students major
in Electronic Science and Technology understand he principle, structure, preparation and application
of electronic devices and optoelectronic devices, which are typical in the Internet of things and
intelligent application scenarios. It mainly involves the knowledge of typical devices such as
infrared detection, special light source, low light detection, high performance display, devices of
measurement and transmission of physical parameters, and biological sensitivity and the like. It
helps undergraduate students to improve the knowledge in the interdisciplinary field of electronic
and optoelectronic science. On the one hand, it can promote undergraduates to understand the
knowledge of semiconductor devices and enhance the practical engineering ability of device design
by using the knowledge they have learned, which can help them to meet the needs of the talent
market of microelectronics industry and a wide range of work. On the other hand, it can be used as
a preparatory course for the study field of optoelectronic devices and semiconductor devices, which
can expand students' vision and knowledge and give a preparing for the cultivation of innovative
interdisciplinary graduate students. And the last, it providing ideological and political education,
and establish the awareness of national science, technology security, and contribution to the country.
Recommended Textbooks/References:

1.R Weiguo Ye, Guoxiang, Yu, University Physics, Tsinghua University Press. 2012

2.Jun Peng, The basic and application of optoelectronic devices, Science Press. 2009

3.Yong Zhao, Qi Wang, Sensitive Materials and Sensing Devices, China Machine Press, 2012
4.Xianwu Huang, Principle and application of Sensors, UESTCP, 2004
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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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0010683 Reliability of Micro-electronic Devices (self-study)

Course Number: 0010683

Course Title: Reliability of Micro-electronic Devices (self-study)

Course Type: Electives

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Electronic Science and Technology

Prerequisites: Transistor Principle: Integrated Circuit Analysis and Design

Evaluation Method: Course participation + self-study

Writer: Zhang Xiaoling

Course Description:

Reliability of Micro-electronic Devices (self-study) is one of the professional optional courses
for undergraduate students Major in Electronic Science and Technology. The main target of this
course is to clarify: through studying this course, the students can grasp the basic reliability
knowledge and can help them to design the more reliable devices. This course is focus on reliability
of semiconductor, system reliability analysis. The teaching contents are mainly covered by the
following aspects: the basic concepts of reliability, data dealing of lifetime-test, interface failure,
body failure, electronics system and packaging effects on the devices. The difficulties of teaching
contents are described as followings: life characteristics of products, accelerated life test, failure
mechanism of electrode system and package, latch up effect of CMOS IC, analysis of several
typical characteristic curves of devices

Recommended Textbooks/References:

1. ZHANG Xiao-ling. Reliability technology of Microelectronic devices, BJUT Press,2021.12
2.EN Yun-fei. Electronic components quality and Reliability Technology Series —reliability physics.
Electric Industry Press, 2015.

3. GU Ying. Electronic components quality and Reliability Technology Series - Reliability
Engineering Mathematics. Electric Industry Press, 2004

4. HAO Yue. Reliability and failure mechanism of micro nano MOS devices. Science Press, 2008.
5. SHI Bao-hua. Reliability of microelectronic devices. Xidian University Press, 1999

6. Ajith Amerasekera , Failure Mechanisms in Semiconductor Devices, Typeset by Thomson Press.

1997
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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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0010682 Design and Simulation of Semiconductor Devices

Course Number: 0010682

Course Title: Simulation and Design of Microelectronic Devices

Course Type: Electives

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in electronic science and technology

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

Evaluation Method: Written Exam + homework + lab practice

Writer: Hu Dongging

Course Description:

Simulation and Design of Microelectronic Devices is one of the elective courses for undergraduate
students Major in electronic science and technology. The main target of this course is to provide
support for graduation requirement index point 4.1 and 6.2. This course is focus on devices structure
design, simulation optimization and layout realization. The teaching contents are mainly covered by
the following aspects: structure design for diode and MOSFET, field terminal design, cell design
for MOSFET, layout realization. The difficulties of teaching contents are described as followings:
Extension from physical structure to production structure; Extension from profile structure to
architecture structure; Extension from physical dimension to design dimension.

Recommended Textbooks/References:

1. B.J Baliga. Fundamentals of Power Semiconductor Devices (Second Edition). Springer, 2018
2. Josef Luts, Heinrich Schlangenotto, Uwe Scheuermann, Rik De Doncker, “Semiconductor
Power Devices” (Second Edition), Springer, 2019

3. Stefan Linder, “Power Semiconductors”, EPFL Press, 2006

4. Avant Corporation, “Medici User’s manual” Avant, 1999

5. Avant Corporation, “Tsuprem-4 User’s manual” Avant, 1999

6.ISE, “Mdraw(8.0) User’s manual” ISE,2000
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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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4. B.J Baliga. Fundamentals of Power Semiconductor Devices (Second Edition).
Springer, 2018
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“Semiconductor Power Devices” (Second Edition), Springer, 2019



0002009 Power Semiconductor Devices and Applications

Course Number: 002009

Course Title: Power Semiconductor Devices and Applications

Course Type: Major Elective

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in electronic science and technology

Prerequisites: Semiconductor physics, Digital Electronic Technique, Analog Electronic Technique
Evaluation Method: Course participation + written exams

Writer: Zhou Xintian

Course Description:

Power Semiconductor Devices and Applications is one of the major elective courses for
undergraduate students Major in electronic science and technology. The main target of this course
is to make the students understand and master the fundamental operating principle of the power
semiconductor devices and their application circuits, on the basis of the already studied knowledge
on the semiconductor physics and circuit analysis. Let them comprehend the relevant description,
evaluation, analysis and calculation methods. According to the study of this course, the students
could understand the whole system link from bottom to the application level with respect to the
power semiconductor devices. This course helps the students to promote the cultivation of logical
thinking and stimulate interest in learning power electronics. The teaching contents are mainly
covered by the following aspects: the fundamental working principles of power semiconductor
devices and the structure design parameters. The difficulties of teaching contents are described as
followings: the technology for the AC/DC, AC/AC, DC/AC and DC/DC conversion, the basic
circuit topology and the primary operating principles.

Recommended Textbooks/References:

1.Benda, Power Semiconductor Devices theory and applications, May 2005.

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

3.J. Sun, F. Lei, H. Yan, Analog Electronic Technique, Higher Education Press, Jul. 2016.

4.B.J Baliga. Fundamentals of Power Semiconductor Devices (Second Edition). Springer, 2018

5.Josef Luts, Heinrich Schlangenotto, Uwe Scheuermann, Rik De Doncker, “Semiconductor Power

Devices” (Second Edition), Springer, 2019
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0010070 The Third Generation Semiconductor Technology

Course Number: 0010070

Course Title: The Third Generation Semiconductor Technology

Course Type: Electives

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Electronic Science and technology

Prerequisites: None

Evaluation Method: In-class discussion + final reports

Writer: Gao Zhiyuan

Course Description:

The Third Generation Semiconductor Technology is one of the research courses for undergraduate
students Major in electronic and microelectronic science and technology. The main target of this
course is to let the students understand the whole processes, from material properties and preparation
to electronic and optoelectronic device fabrication, in the third generation semiconductor materials
and devices, and to let the students to review and summarize the characteristics and correlations
between structures and properties of the third generation semiconductor. This course is focus on
developing students’ ability of self-study and performing scientific research. The teaching contents
are mainly covered by the following aspects: the microstructure, electrical and optical properties,
material synthesis and characterization of the third generation semiconductor materials and devices,
and the basic device structures, operation principles, fabrication process and characterization
methods of the third generation semiconductor. The difficulties of teaching contents are described
as followings: the microstructure origin and corresponding electrical and optical properties the third-
generation semiconductor materials, and the operation principles and characteristics of the third
generation semiconductor devices.

Recommended Textbooks/References:

1.Hadis Morkoc, Handbook of nitride semiconductors and devices, Wiley-VCH Verlag GmbH & Co.
KGaA Press, 2008.

2.Zhonglin Wang, Nanogenerators for self-powered devices and systems, Georgia Institute of

Technology Press, 2011.
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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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0008140 Heterojunction and Optoelectronic Devices

Course Number: 0008140

Course Title: Heterojunction and Optoelectronic Devices

Course Type: Electives

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Electronic Science and Technology

Prerequisites: Quantum Mechanics, Solid State Physics, Semiconductor Physics

Evaluation Method: Course participation + written exams

Writer: Xie Yiyang

Course Description:

The course introduces the science and technology of semiconductor and its related forefront theory

and latest development, it lays a solid foundation for students' subsequent learning and career

development. The main content is the physics of semiconductor heterojunction and its application

in optical and supper high-speed microelectronics devices, including the epitaxy of heterojunction,

strained layer, supper lattice, quantum well, 2D electronic gas, double heterojunction transistor, the

working principle of resonant tunnel device and the theory of hot electronic device, semiconductor

optical transition, the basic principle of stimulated radiation, operation principle and the application

of quantum well semiconductor laser devices, heterojunction, light emitting diode, and other optical

devices. Upon completion of this course, the students should master the basic knowledge of

heterojunction and the advantages of application in optical devices, learning about the common

preparation methods, the features of the devices, and the latest developments of optoelectronic

devices in the world.

Recommended Textbooks/References:

1. YU Lisheng, Semiconductor Heterojunction physics (second edition). Beijing.

Science Press.2006

2. LIU Enke, ZHU Bingsheng, LUO Jinsheng. Semiconductor physicals (sixth edition).

Publishing House of Electronics Industry.2004

3.Shi Min, Wu Guojue. Physics of Semiconductor Device (third edition). Xi'an Jiaotong University
Press. 2008
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0010109 Design Methodology for Very Large Scale Integrated

Circuits

Course Number: 0010109

Course Title: Design Methodology for Very Large Scale Integrated Circuits (VLSI)
Course Type: Electives

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in electronic science and technology
Prerequisites: Analysis and Design of VLSI, Digital Circuits, Analog Circuits
Evaluation Method: Course participation + written exams

Writer: Zhang Wanrong

Course Description:

Design Methodology for Very Large Scale Integrated Circuits (VLSI) is one course for
undergraduate students major in electronic science and technology, and microelectronic science and
engineering. The main target of this course is to provide students design strategies and design
methodology so as to cope with the increase in integration level and complexity of VLSI. The
students are expected to understand not only basic concepts, theories and methods, but also logic
design, circuit design and layout design. Furthermore, different design methods and targets in
different design stages is recognized from system level and as a whole to increase integrative design
level for complex VLSI, and to experience a delight of VLSI realization by top-to-down design style.
The teaching contents are mainly covered by the following aspects: design methods of custom, semi-
custom, mixed style and programmable VLSI; advanced synthesis tmethod; logical synthesis
method; physical synthesis method; logical simulation method; circuits simulation method; device
and process simulation method; VLSI test techniques.

Recommended Textbooks/References:

1.Zhang Xing, Huang Ru. Introduction to Microelectronics. Beijing: Peking University Press. 2017
2.Li Bing. CAD for Integrated Circuits. Beijing: Publishing House of Electronics Industry, 2018
3.Yang Zilian, Shen Ming. Introduction to Design Methodologies for VLSI. Tsinghua University
Press. 2017

4.Wayne Wolf. Modern VLSI Design Systems on Silicon. Science Press. 2013

5.Xu Ning, Hong Xianlong. Theory and Algorithms for VLSI Design. Beijing: Tsinghua University
Press. 2017

6.Hong Xianlong, Yan Xiaolang. Routing Theory and Algorithms for VLSI. Beijing: Science Press.
2008
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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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9787512422391
3. Jan M.Rabeay. (FrFfEmMmpEg BIE. RES5E&T (E2ROY  [Digital Integrated
Circuits: A Design Perspective]. BT T Mk Hfft. 2017. ISBN: 9787121305054
4.[3£] Sung-Mo Kang, [3£] Yusuf Leblebici, [#f] Chulwoo Kim . (CMOS %74
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9787111171935
6. TP, (BB T8 (B8 2 BO) iRt AR, 2015, TSBN: 9787302404545
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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
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0010699 Design Basis of New Generation Communication System

Course Number: 0010699

Course Title: Design Basis of New Generation Communication System

Course Type: Electives

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Electronic Science and technology

Prerequisites: Analog electronic technology, Digital electronic technology, Signal and system III
Evaluation Method: Course participation + written exams

Writer: Wang Huihui

Course Description:

The fastest-growing and most active areas of mobile communications and Internet, which have
created a huge space for development. Innovative business models and business models emerge one
after another. The development model of the entire information industry has been constantly
changed. Mobile Internet is the product of the integration of mobile network and Internet. With the
integration of them expanding and deepening, it has gradually become a more mobile network and
service system that can penetrate into people's production and life.Mobile phones, personal digital
assistants (PDA), portable computers and dedicated mobile Internet terminals are terminals of
Mobile Internet. Mobile communication networks (including 2G, 3G, 4G, etc.) or wireless local
area network (WiF1i) and wireless metropolitan area network (WiMAX) as a means of access, access
the Internet directly or through Wireless Application Protocol (WAP) and use Internet services.

Reviewing the development history of mobile communication technology and the challenges faced
by 4C communication network, the vision and requirements, the standardization and the
performance requirements of 5G were introduced in this course. Then it introduces the wireless
technology, network technology and supporting technology needed to meet the performance
requirements of 5G, analyzes the spectrum requirements of 5G and the security requirements of 5G
network, and finally discusses the problems of 5G network planning and deployment.

Recommended Textbooks/References:

1. Zhang Chuanfu, Zhao Liying, Zhang Yu, etc., 5g mobile communication system and key
technologies, electronic industry press, November 2018

2. Li Xiaohui, Liu Jindong, Li Dantao, etc., from LTE to 5g mobile communication system: technical
principle and LabVIEW implementation, Tsinghua University, December 2019

3. Edited by Wang Zhenshi, Understand 5G Technology in One Book, Machinery Industry Press,
May 2022.
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e M B RGO (R ) BEE AR, 2012

3. (MIRThFE CMOS HEE it ), BRUFZR, FHyHiftt, 2011

4, (RINFEE KB IE I SR, Bk, Wil K% Haet, 2011
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Ling Goh %, JJCM¥E, WL REHRRAL, 2011
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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



0010124 T 5] A TH BRI 2844 5 ik

RIESS: 0010124
TRIEARR: ) N TR RER ST 5 g
P ZHR: Neuromorphic Devices and Circuits for Implementing Artificial Intelligence
TRRERA: Ltk
9y 32 HEER 2
HEFEXMER: BTREEHEAR R Fl AR A
FBRAE: LR, SRR
ERHR: PRSI
B’EA: X
REREA

(A N T RE R s 1F 5 P ) AR Bl 122 e (f5F 2 520D W L7 RH2 S EOR (SRR 3D
AV ARATT R A RHE R BRI . RURFERE S5 55 S AR A P B 2, A
PELIAERR A, RSP, FIRAAE SIS AT R BN, 32D e & N TR RERIMHR
BARRIEOR, (652 A BRI THSR R B B AR, DA 1 AR IR 5K B AT bt
RS RS R B AR S WU AN A Bk 1o FE A R AR R VEAE R T, BHASSUAE e
fEZ4E, M LN, SIE AR A RIS RN . ZORPN AR AR
filf SR AERANZE AR AF L] T B BB AR, A2 W 2% 22 20 R SIS 0 A DA K S i B8 4 B %
Al
HEFIHREESEH:
1 8%, CRRAYESHME GE=R0) . T ITkHREE, 2010.07.01
2. WEE, CERABIERARF® GEZBOY iy Tkt 2013.1.
3. Shimeng Yu, Resistive Random Access Memory (RRAM): From Device to Array Architectures,

Morgan & Claypool Publishers, 2016.
4. Shimeng Yu, Neuro-inspired Computing Using Resistive Synaptic Devices, Springer, 2017



0010124 Neuromorphic Devices and Circuits for Implementing

Artificial Intelligence

Course Number: 0010124

Course Title: Neuromorphic Devices and Circuits for Implementing Artificial Intelligence Course

Type: Electives
Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Electronic Engineering
Prerequisites: Semiconductor physics and principle of semiconductor devices

Evaluation Method: Course participation + written exams
Writer: Liu Bo
Course Description:

“Neuromorphic Devices and Circuits for Implementing Artificial Intelligence” is one of the
elective bases of disciplinary courses for undergraduate students Major in Electronic Engineering.
The main target of this course is to clarify the structure, mechanism, development and challenge
of non-volatile random-access memory (NVRAM), especially of resistive type random-access
memory. Moreover, bridging the electronic devices with artificial intelligent to illustrate the next
generation in-memory computing circuit and the huge demands of respect area in our country. The
teaching contents are mainly covered by the following aspects: introduction of NVRAM, the
application of RRAM in logic and neuromorphic computing, the operation mechanism of 1-
transistor-1-RRAM architecture. The difficulties of teaching contents are described as followings:
physical mechanism of RRAM in neuromorphic computing, the realization and optimization of
artificial neuron network, and the neuromorphic devices and array.

Recommended Textbooks/References:

1. Donald A.Neamen, <Semiconductor Physics and Devices (Third Edition)>. Publishing House
of Electronics Industry, 2010.07.01

2. Hong Xiao, <Introduction to Semiconductor Manufacturing Technology (Second
Edition)>.Publishing House of Electronics Industry, 2013.1.

3. Shimeng Yu, Resistive Random Access Memory (RRAM): From Device to Array Architectures,
Morgan & Claypool Publishers, 2016.

4. Shimeng Yu, Neuro-inspired Computing Using Resistive Synaptic Devices, Springer, 2017
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0010680 Artificial Intelligence Methods in Microwave Circuit Design

Course Number: 0010680

Course Title: Artificial Intelligence Methods in Microware Circuit Design
Course Type: Electives
Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Electronics Science and Technology

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

Technique, Semiconductor Device

Evaluation Method: Course participation + written exams

Writer: Na Weicong

Course Description:

Artificial Intelligence Methods in Microware Circuit Design is one of the major elective courses for

undergraduate students Major in Electronics Science and Technology. As an electronic engineering

course closely related to modern science and technology and practical application, this course

focuses on the combination of applied technology theory, the cultivation of students' scientific

thinking mode and the ability to recognize and apply new technologies. Based on the characteristics

of students, this course introduces the basic principles and applications of microwave device design

by using neural network and deep learning technology. This course also introduces the most

advanced research results, so that students can understand the latest technology and development

status of neural network and deep learning technology in the field of microwave devices design.

The teaching contents are mainly covered by the following aspects: structure, training and

verification of neural network, deep learning models, applications of neural network and deep

learning technology in the design of microwave passive / active components. The difficulties of

teaching contents are described as followings: the training algorithm of neural network, deep

learning model, volume and the mainstream architecture of neural network.

Recommended Textbooks/References:

1. Q.J. Zhang, K.C. Gupta. Neural Networks for RF and Microwave Design. Boston, MA: Artech
House, 2000.

2. Simon Haykin. Principles of Neural Networks (2" Edition). China Machine Press, 2004.

3. S.Haykin. Neural Networks and Learning Machines. Upper Saddle River, New Jersey: Prentice
Hall, 2008.

4. Rui Ma, Principle of Artificial Neural Network. China Machine Press, 2017.

5. Ming Chen, Principle of Neural Network and Examples in MATLAB. Tsinghua University

Press, 2019.

6. Anurag Badwaj, Basic Course for Deep Learning. China Machine Press, 2018.



0009394 FrAEMITIR
BAESE: 0009394
WRIEZHR: BT IR
P4 FR: Freshman Seminar
TRERA. g 1R

24 1.0 BERF: 16
HRXNE: ETREESHA GERID k. METRES TR (SRIRYD AR
SRR I

EREA: PRGN S5FRE
|EN: EHE
BRI (250-300 7

PUETHT RS BN B FREE SEAR GLIRPD. M TR¥ S THE (HRID &
WABVETF A E B3R . ARRERES R AT T A LA MAR S R,
PRI, BOR HsR AR BF 20 O AIRE 000, 5532 HAU B | i R 7t 202
IR, BB T T 4 R
HEEBMREESEH:
B4, R R, RABhEeE T H.



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.
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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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