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professors in control science and control engineering. Through the course of study,
freshmen is to complete the role change, understand professional prospects, receive
academic training, and learn to lay the foundation for life in college students and
professional. (9.1, 12.1, 13.2)
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Learning Outcomes

Major Objectives

Objective 1: Students are required to recognize the importance of
teamwork, prepare materials and answer in groups for automatic
control problems in a certain field, and work together to complete
the assignment tasks.

9.1 Understand the
roles and

responsibilities of

each role in a
multidisciplinary
team and their

significance to the
achievement of the
goals of the team as a
whole.

Objective 2: Students are required to learn to pay attention to the
current situation and trend of the development of automation, to
understand the impact and requirements of technology
application and technological progress on knowledge and ability,
to have a correct understanding of the necessity of autonomous
learning and lifelong learning, and to write a learning summary

report.

12.1 Pay attention to
the current situation

and trend of the
development of
automation,
understand the
influence and
requirement of
technology
application
development  and

technological




progress on
knowledge and
ability, and have a
correct
understanding of the
necessity of
autonomous
learning and lifelong
learning

13.2 Have good
Objective 3: Students are required to recognize the importance of | psychological quality,

having good psychological quality and positive and optimistic have a positive and
attitude to overcome difficulties or difficulties, and to write a optimistic attitude to
summary of their understanding. overcome difficulties

or difficulties.
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Topic 1: Introduction to automation specialty (Objective 123 ) 2h

The freshmen will have a basic understanding of the automation specialty
and its aim, the development and present situation of the specialty, the training
target and the curriculum system. Some subject's concerning control technology
in daily life, petroleum, petrochemical, military and other industries will be
introduced. The students can have the basic concepts and perceptual knowledge
of automatic control. At the same time, it emphasizes that students should
realize the importance of teamwork and good psychological quality.

This section also introduces the current situation of the automation and
related major education in famous universities abroad, analyzes the current
situation of training, discipline characteristics and curriculum system, and
discusses the differences between domestic education mode and overseas
education. This section then introduces the characteristics and learning methods
of university study, and introduces the employment (employment direction,
employment rate in recent years), postgraduate entrance examination (research
direction, insurance research / Postgraduate Entrance Examination ratio, etc.)
and so on.

Topic 2: Introduction of automatic control technology and automatic
control system (Objective23 ) 2h

This section introduces the basic concept of automatic control and the
major problems of automatic control in daily life, petroleum, petrochemical,
military and other industries. Automatic control system is introduced to solve
the control problems. Students will know the unresolved control problems,
understanding and focusing on the frontier development of automatic control
technology, and recognizing the importance of self-learning and lifelong
learning.

Topic 3: Automation in petrochemical industry and Oilfield (Objective 2
3) 2h

(1) The application of simple process control in oil refining plants and the
DCS system is introduced. And then introduce the control target, principle,
realization method, advanced control.

(2) To enable students to understand the whole process of the production
of oil and gas (drilling, oil production, wellhead, metering station, transfer




station, union station, oil depot, pipeline and other production processes)
processes, focusing on the introduction of automation technology in oil
production, such as SCADA system.
Topic 4: Information technology, network technology and communication
technology in measurement and control system (Objective23 ) 2h

This section introduces the relation of computer information technology,
network technology, communication technology and measurement and control
technology, and analyzes the characteristics and frontier problems of
information technology, network technology and communication technology in
the measurement and control system by industrial examples.
Topic 5: Robot technology (Objective23 ) 2h

This section introduces the application of automatic control in mechanical
industry and motion control, with emphasis on robot technology.
Topic 6: Intelligent Factory (Objective23 ) 2h

This section introduces the digitalization, integration, modeling,
visualization and automation of intelligent factories involved in process
industries. And intelligent factory production control, supply chain
management, equipment management, energy management, security control,
auxiliary decision-making business realization technology will be introduced
too. The introduction focuses on the management and control integration of
petroleum refining and chemical production, the supply chain coordination of
petrochemical industry and the lifecycle management of plant equipment assets.
Topic 7: Academic research and guidance (Objective23 ) 2h

From the following areas, students are required to chose area to discuss the
application of automatic control and the future development trend. And then
writing academic summary.

The process control in petrochemical industry

The smart car

The intelligent robot

The intelligent building

The aerospace

The intelligent manufacturing

The network information

The biological medicine

The economic and financial

Topic 8: Analysis of overseas automation specialty education and
employment of automation major (Objective 123 ) 2h

Visit professional laboratories, have a preliminary understanding of the
laboratories to be studied and utilized during the university, and lay a
preliminary foundation for the study of professional courses.
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. " Lecture Hours Experiment Hours
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Course Hours * ) SCER AT
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Practice Hours
Hours
RINFERY ”
Home Hours
ERE Bt
Audience Automation
RIRIES L3878
Language of Instruction Chinese
FAEIRIE x
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FREMIRIE. RELSEHENBIFELBOBEFENBHENSRIES C/CH
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Mt ERYER N R RIZEEN; B, FREEF IR, 1588 F R
RFBRESHEIR. (WMEWEXK: 5.2)
BIZ A Programming language (C/C++) is a required course for automation major, but
'E18]71 . . . .
= ), . also a general education course, subject basic course. The course introduces students
Course Description i ) ) . )
the basic C/C++ syntax, process-oriented programming and programming skills, and
basic concepts and ideas of object-oriented programming combined with simple data
processing. Through the study of this course, students can master the basic knowledge
of C/C++ language; have initial computing thinking ability and software programming
ability; at the same time, cultivate the habit of self-regulated learning and enhance
self-awareness and self-improvement. (Corresponding to graduation requirements:
5.2)
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Objective 1: Understand and master the basics of computer
high-level language programming, with the ability to analyze and
program simple data processing problems.
Objective 2: Master the software design skills, grasp the software | 5.2 Select and employ the
design and debugging of modern tools, and understand its | appropriate programming
limitations. tools
Objective 3 : Concerned about the development of computer
high-level language status and trends, with independent learning
and ability to adapt to development.
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Chapter 1 C/C ++ Initial Knowledge (Learning Outcomes 1,3)

The key points of this chapter: C/C++ programming ideas, C/C++ program composition, on
the machine practice process.

1.1 C/C++ development and simple examples of procedures

1.2 C/C++ program composition and the machine on the practical process

Chapter 2 Data Types and Expressions (Learning Qutcomes 1,3)

The key points of this chapter: variables, relationships, and logical operations.

2.1 data types, constants, variables

2.2 Arithmetic operators and arithmetic expressions, assignment operators and assignment
expressions, relational operators and relational expressions, logical operators and logical
expressions, conditional operations.

Chapter 3 Program Design (Learning Outcomes 1,3)

The key points of this chapter: selecting the structure and the design of the loop structure.

3.1 algorithm, program structure, character input and output, the order structure of the
program

3.2 Select the structure of the program design

3.3 Cyclic structure programming

3.4 Comprehensive examples

Chapter 4 Functions (Learning Outcomes 1,2,3)

The key points of this chapter: function definition and call, function parameters of the
transfer.

4.1 function overview, function definition, function call and parameter transfer

4.2 function nesting, overloading functions, functions with default values, local variables,
and global variables

Chapter 5 Array (Learning Outcomes 1,2,3)

The key points of this chapter: the application of the array.

5.1 The concept of an array, the definition and reference of a one-dimensional array, the
definition and reference of a two-dimensional array

5.2 Array as a function parameter, string class and string variable definition and application

Chapter 6 Pointers and References (Learning Outcomes 1,2,3)

The key points of this chapter: variables with pointers, arrays and pointers, references




6.1 Pointer concepts, variables and pointers

6.2 arrays with pointers, references

Chapter 7 Classes and Objects (Learning Outcomes 1,2,3)

The key points of this chapter: object-oriented programming methods, class declarations,
object members of the reference, constructor destructor function and its call order.

7.1 Object-oriented programming methods, class declarations and object definitions, object
member references, class member functions, class and object simple application examples.

7.2 Object initialization, constructor, constructor with parameters, destructor, constructor
and destructor call order; object array, object pointer, object assignment and copy.

Chapter 8 Inheritance and Derivation (Learning Outcomes 1,2,3)

The key points of this chapter: derived class declaration, derived class members access
properties, derived class constructor

8.1 Inheritance and Derivation of the Concept, Derived Class Declarations, Derived

K
Class Schedule
&

Requirements

Classes
8.2 Access properties for derived classes

ma | o st St wams | week
1.1 1 PR 0.5 B B#r 1. 3
1.2 1 WHEAZF IR 0.5 B Bfx 1. 3
2.1 2 izia 1 B Bifr 1. 3
2.2 2 PR 2 A=t B#r 1. 3
3.1 2 PHR/AZFEIR 1 B BiR 1. 3
3.2 2 PHRAZF IR 1 B¥ Bfrl. 3
3.3 2 WHRAZF IR 1 BF H#r 1. 3
3.4 2 Bt 2 B ¥ /4mig H#r 1. 3
4.1 2 WHEAZF IR 2 El/BZE Bfrl. 3
4.2 2 WHRAZF IR 1 BF B#r 1. 2, 3
5.1 2 WHR 1 BF H#r 1. 3
5.2 2 WHRAZF IR 1 BF B#r 1. 2, 3
6.1 2 WHEAZF IR 1 BF H#rl. 3
6.2 2 igi 1 B B#r 1. 2.3




7.1 2 WHR 2 Ell/BZ H#r 1. 3
7.2 2 PHR/AZFF IR 1 B BH#r 1. 2. 3
8.1 1 PR 0.5 B B#r1. 2.3
8.2 1 PR 0.5 B B#r1. 2.3
. Course . Home .
Topics Teaching Methods Assignment Outcomes
Hours Hours
1.1 1 Teaching 0.5 Reading Outcome 1. 3
1.2 1 Teaching /debugging 0.5 Reading Outcome 1. 3
2.1 2 Teaching 1 Reading Outcome 1. 3
. Homework /
2.2 2 Teaching 2 . Outcome 1, 3
Reading
3.1 2 Teaching /debugging 1 Reading Outcome 1+ 3
3.2 2 Teaching /debugging 1 Reading Outcome 1+ 3
3.3 2 Teaching /debugging 1 Reading Outcome 1. 3
. . . Reading /
34 2 Flipped/Discussion 2 ) Outcome 1. 3
Programming
) ) Homework /
4.1 2 Teaching /debugging 2 . Outcome 1. 3
Reading
. . . Outcome 1+ 2,
4.2 2 Teaching /debugging 1 Reading 3
5.1 2 Teaching 1 Reading Outcome 1. 3
. . ) Outcome 1, 2,
5.2 2 Teaching /debugging 1 Reading 3
6.1 2 Teaching /debugging 1 Reading Outcome 1. 3
. . Outcome 1+ 2,
6.2 2 Teaching 1 Reading 3
) Homework /
7.1 2 Teaching 2 . Outcome 1, 3
Reading
. . ) Outcome 1+ 2,
7.2 2 Teaching /debugging 1 Reading 3
. . Outcome 1. 2,
8.1 1 Teaching 0.5 Reading

3




. . Outcome 1. 2.
8.2 1 Teaching 0.5 Reading 3
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Syllabus of Experiment of

RIEEAKER

Course Information

RIEBTR

Course Name

FEFIEIHE S (C/C++) L8

Experiment of Programming Language (C/C++)

N B S TR e
FHRRS m e FEERRAD
College of Information and 05
School . School Code
Control Engineering
R A RERE RAZHIBA SLEHF IO
Leader Kang Zhongjian Team Members Experimental Teaching Center
miosern -
AR 05229 9 1
Course Code Credits
e EAY SLIG R o4
. o Lecture Hours Experiment Hours
RRER 24 AR :
Course Hours %_ L F AT
Programming 0 . 0
Practice Hours
Hours
WRIMNERT o4
Home Hours
ERE Baiit. BSIREREBK. BFERIRE. MIERARSE
Audience Automation, Electrical Engineering and Automation, Electronics and Information
Engineering, Measurement and Control Technology and Instruments
RRES 3
Language of Instruction Chinese

FAZRIE

Prerequisite

EFZITIES (C/IC++)
Programming Language (C/C++)

WRIZRE AT

Course Description

BFIRIHES (0/C+) 1) B (BFIRIHES (C/C+) ) REMEELWIR
2, BNEEILFEMRE Visual CHERFLIME, BT LN LEERSIEMR.
EEEEIERE RN ROREFZITHBERG A, NERRERFAS, 7
R RFHRIESIIR, IBFAFENUIER; FEFERNELRGE, RE5FE
DATIEIEL R AR FRIRCFREIEAIEGES], ARRER CHHESHITIE AR
FIHMARNREFRIHESIT T—ENEM. (IREERIEFR 5.2)

This course is the supporting experiment course for Program Language (C/C++),
aims to make students familiar with the integrated development environment of Visual
C++, gradually understand and grasp the idea and method of process-oriented and
object-oriented programming through practice, consolidate and deepen the content of
classroom teaching, develop good programming habits, cultivate students' innovation
consciousness. This course also helps students to learn the basic method of program
debug, improve students' ability to analyze problems and solve practical problems on
the computer, and lay a foundation for project development using C++ and learning
other object-oriented programming language. (Corresponding to graduation
requirements: 5.2)
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RIEBF KN
Course Syllabus

RIEBR

Learning Outcomes

3 E=ER EEMl RIS AR

Birl: BEBEMAZEMMERGRERITES A
WIERR, EEEHTSERNIKTIE, BRHE
BRMFHERSER R LEF T TREME IR 5.2
M, S EHUIEE R TIZEIE ENEERR
T RS

Learning Outcomes Major Objectives

Obijective 1: Able to master the software design skills,
master the software design and debugging of modern
tools, and understand its limitations. And choose and
use appropriate programming tools and professional 5.2
simulation software to analyze, calculate and design
information systems involved in complex engineering
problems in the field of automation.

HEAR

Topics

SCI8 1: Visual CH+LISIFEBMFISER (REEBHF L

IR Visual C++6. 0 ERFLIER FHIBRIENEARLE; FIMNALIE
AMEARERERSZE; ZITENENTE;

X80 2: EARERVSEAEZE (FEEARFLD

iR C+H+EUIRLEE, SMTEMNINGERER; KBSMHRIAXNE,; BR
I 25 FE s T R B AR

008 3: IEHIEH GREERR D

I ZEEM(f 18RS switch iI58)) KB (while 54, do-while iIEA) &
for FANEFEITHEE; FIBFERNELRSE

I 4: RBFEFEHE  GREBRELD

FIRBNER. EXRBARGE; FIENEESLETENERTE;
FIEHEB L HEBRNSHEBNER S X

SIS 5: B4 (GREEHMELD

S —HBARTHERBNERGE, BEEX. MBHREATERNSIF;
FIFRBELESE

I8 6: BEHFSIA  GREEHMELD

FIRHTENEXRMEKGZE; FIFREHTESS|IRERKLES
e GOPSPI

I8 7: Rfxtgk GREEMERLD

ZFIXEMBFRSHRNENTTE; RERARMRNIER; EEGERBRN
MR BRI S RIER A

I 8: LAWK (REBHFLD

£ Visual CHERFAXIME T, FIAEEEREREENROEFLITHEER
RFEathialis, H ENmIESCI R SLRREIE .




Experiment 1: Visual C++ experimental environment of the initial use
(Learning outcomes 1)

Get familiar with the integrated development environment and the basic procedure
of operation of Visual C++ 6.0.learn the format and basic usage method of input and
output statement, learn to define a variable.

Experiment 2: Basic data types and basic operations (Learning outcomes 1)

solve various expressions to find the values, understand the basic concepts of
sequential structure programming.

Experiment 3: Control structure (Learning outcomes 1)

Learn the design method of branch structure (if and switch statement) and
loopstructure (while, do-while and for statement), learn the basic method of program
debug.

Experiment 4: Functions and program structures (Learning outcomes 1)

Learn to declare, define and call a function, learn the usage method of localvariables

and global variables, and learn the usage method of overloaded functions and functions
with default arguments.

Experiment 5: Array (Learning outcomes 1)

Learn to use one dimension array and two dimension array, including the
definition, initialization and reference to array element, learn the method of string
manipulation.

Experiment 6: Pointers and references (Learning outcomes 1)

Learn to define and initialize the pointer variables, learn to pass arguments to
functions by pointer variables, and references.

Experiment 7: Classes and objects (Learning outcomes 1)

Learn to declare classes and define objects, write object-oriented programs, and
master the concept and usage of constructor and destructor functions.

Experiment 8: Comprehensive test (Learning outcomes 1)

In the Visual C++ integrated development environment, analyze the problems by
using the idea and method of process-oriented and object-oriented programming, and
solve the practical problems by programming on computer.

Class Schedule &

Requirements
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. Course . Home .
Topics Teaching Methods Assignment Outcomes
Hours Hours
Preview, Outcome 1
Exp 1l 2 Experiment 2 Experiment
Report
Preview, Outcome 1
Exp 2 2 Experiment 2 Experiment
Report
Preview,
Exp 3 4 Experiment 2 Experiment Outcome 1
Report
Preview, Outcome 1
Exp 4 4 Experiment 2 Experiment
Report
Preview, Outcome 1
Exp 5 4 Experiment 2 Experiment
Report
Preview, Outcome 1
Exp 6 3 Experiment 2 Experiment
Report
Preview, Outcome 1
Exp 7 3 Experiment 2 Experiment
Report
Outcome 1
Exp 8 2 Integrated test
N H b5 e e s g .
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FAR, FRREFNFEZSMR, BEFFENIHER.
W HE: FEERIT MRS, LWERE. LR
HLEE MK .
HFBERR: ONRBIFRREIEA MG RATEE.
RIBA IR ERRIER: FRWIFTII%G, REELMIR, REHE
Course goal attainment 5.2 L | MERAR, HothENAERNAITHRTITHE.
approaches VA REE: TS KPR XEREFEEN
HEERF: SINERTECM, BRI/ ALHEH
EERNWBEFEERRS, HAH—ERNLH=R.
ERRIERE: ERFEFITEERIT, BE LWL,
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5.2

HFEER: SXNERTIEC, EBETEUIER,
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BRIER: ERFEHAITERERT, EMFUNARE
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e SEERe . B OIEBYE, AREMER CHHES]
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VEM KR : TRERIL MJRE. KR, KR

HMERA IR .

5.2

B HR: EBERHEEINEREREGITIES
HEmFERA, ZEEEARITSAAMIMKIE, HE
FREFPR

BRIER: ERFERGEEA Visual CH+ILIME
EHERIER, 153 EA S AL IR S TRIE .
FLEFBRNELRSZE, BEFESHOEE LN
B F R EPRICIEMAEE S, FIFKER C+HEF TN
BALXRZFIEMERNRAOEFZITESIT T —E
HYE A

VRN KRR : FRIRIL. LHEE, LERE. LERE
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Index points

Target
values

Teaching objectives, attainment approaches and
evaluation bases

52

Teaching objectives: Understand and master the basic
knowledge of the computer, and have the ability to carry
out hardware and software analysis and design according
to engineering problems.

Attainment approaches: gradually understand and
grasp the idea and method of process-oriented and
object-oriented  programming  through  practice,
consolidate and deepen the content of classroom
teaching, develop good programming habits,
cultivate students' innovation consciousness

Evaluation bases: Normal performance, preview report,
experimental process, experimental report and integrated
test.

52

Teaching objectives: Be aware that there are many
options for solving problems.

Attainment approaches: Through the training of
experimental link, according to the theoretical knowledge,
propose several solutions and analyze the feasibility of
each solution.

Evaluation bases: preview report, experimental process,
experimental report and integrated test.

52

Teaching objectives: For complex engineering problems,
it is possible to design equipment or systems to meet
specific  needs, and reflect some innovation
consciousness.




Attainment approaches: Students are required to do
comprehensive design, through experimental training,
master the experiment and theoretical knowledge,
combine theoretical and practical applications, learn to
solve practical problems using C/C++ language, enhance
practical ability, cultivate innovative thinking, lays the
foundation for the subsequent use of C++ language for
project development and learning other programming
languages

Evaluation bases: Normal performance, preview report,
experimental process, experimental report and integrated
test, etc.

52

Teaching objectives: Aiming at the complex engineering
problems, a feasible experimental scheme can be
designed based on the specialized theory and the
characteristics of the controlled object

Attainment approaches: Students are required to do
comprehensive design, through experimental training,
master the experiment and theoretical knowledge,
combine theoretical and practical applications, learn to
solve practical problems using C/C++ language, enhance
practical ability, cultivate innovative thinking, lays the
foundation for the subsequent use of C++ language for
project development and learning other programming
languages

Evaluation bases: Normal performance, preview report,
experimental process, experimental report and integrated
test.

52

Teaching objectives: able to master the software design
skills, master the software design and debugging of
modern tools, and understand its limitations

Attainment approaches: Students are required to
master program debugging in Visual C++ development
environment, and achieve the mastery of experiment
and theoretical knowledge. Learn the basic method of
program debug, improve students' ability to analyze
problems and solve practical problems on the
computer, and lay a foundation for project development
using C++ and learning other object-oriented
programming language.

Evaluation bases: Normal performance, preview report,
experimental process, experimental report and integrated
test, etc.

EAR
Grading

PR

EEf S ASES

EENTNT S

20% 5.2

B#IFdiE

20% 5.2




KR E 20% 5.2
. 52
ZEMR 40%
. Grading
Evaluation Percentage
targets
Class attendance and Preview 20% 5.2
Operation process 20% 5.2
Experiment Report 20% 5.2
5.2
Integrated test 40%

1 FRALF, (BFRIHES (C/C++)Liies (IB1ThD ) BRENHHX,2012.1
2. EiEE, (C++EFEIT (F 2D ) FEXFHAMRE2011.8

M REEER
Textbooks & Other 1. Wang Wuli etc., “Programming Language (C/C++) Experiment Guide Book
Materials (revised)”, offset print, 2012.1
2. Tan Haogiang, “C++ Program Design” (2" Edition), Tsinghua University Press,
2011.8
HE
More
&
Notes
RPHEAN X|FHE HIZA(RIBHE L) XEE
Author Liu Xichen Approved by Liu Fuyu
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1. RIEPLILERRAE, FEAREA.

2. EAREIEENL (Assignment), SEI& (Experiment). EBI3RIN (Attendance and Performance) . HisEiz
(Midterm Exam) . AKX (Final Exam) .

3. BRERAS: PR 01, AT HBR 02, LI Rx 03, MEFET 04, fFITF Pz 05, fEEF PR 06, HEF PR 07,
ZEZRT 08, B¥T 09, ¥ 10, SRBEINFER 11, FEHFI 12, T OREAM 20.

4. NBFXHAE, NEESXMHRPIETEERHITTE
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Syllabus of Programming Practice

RIEEAKER

Course Information

RIEBTR

Course Name

Programming Practice

FEESEHIIIEER
RS Tap{Lh
TRk College of Information and Feap s 05
School ) ] School Code
Control Engineering
A BB RIZHIPA CRERFIZITSES])
Leader KANG Zhongjian Team Members Programming Practice
RIS n
RAZHAD 05934 i 1
Course Code Credits
IRip Y SIS EERT
. .\ 0 . 0
BAEET A Lecture Hours Experiment Hours
Course Hours - E#ZEat SEE AT
. 0 , 1
Programming Hours Practice Hours
TRINERT 0
Home Hours
ERE Bt
Audience Automation
RRIES 3z
Language of Instruction Chinese

FAZRIE

Prerequisite

EFZITIES (C/CH), BFFITES (C/C+) Xk
Programming Language (C/C++). Programming Language Experiment (C/C++)

WRIZRE AT

Course Description

AREABAHEFLER, BERFELESEMRERIZIT— M RNBEER
i AEREERG, ILFEH—PRE CHPEMER. MR, SR
ZEMIUAR, TREZFLNF RS LR BRSO HIDMIK.
BRREAXSEMFRANEEIE. BIXNRENF S, HLESXEESE, FEH
HE—SEREE ES R E RN RIEFRITHEAR G EMRIZRTT, NERHEAFRS
ERHMR, *HRSFENATEIIES BRLFREEMEES, ARHELMEX
MIRENAREFLMBERTFRA T LAEERIEM. (HNEWBKRIERR
5.2y 10.1)

This course is a compulsory course of general education, it requires the student to
design a simple data storage, processing and management system with practical issues,
it makes the student to be more familiar with the concepts, encapsulation and
inheritance in the class, and polymorphism implementation of C++. It also makes the
student to have an understanding of needs analysis, class level design, module analysis,
code testing, module assembly and the entire process of commissioning as a whole for
system development. Through this course and combining theory with practice, this
course can help the student to further understand the process-oriented and object-
oriented programming’s basic methods and programming skills, consolidate the




theoretical knowledge of the early period, fully improve students' ability to use
computer language to solve practical problems, and lay a solid foundation of the late
professional-related engineering application software development and numerical

algorithm software development. (Corresponding to graduation requirements: 5.2,10.1)

RIRHE AL
Course Syllabus
RIZER EEl K fahR e
B#r 1: seBIEMAEEEARNRIEF R
g, RERHADTSERNIRIAR, |52 ARIARR
FIBMEHE BRI
Bir2: BEBESLIES, BERITRE
4 T SR 7:)‘5’*>5r| . —
E%, VAN IR SRR R ARIR SR, 1ERN 101 RSB IREIRE
RERHRMERMER R, REAFIRMG
wit5HFLEE,
RERT Learning outcomes Major objectives

Learning Outcomes

Objective 1: Be able to understand and master
basic software programming skills, master .
] 5.2 Modern tool using
modern tools for software design and

debugging, and understand its limitations.

Objective 2: According to the internship tasks,
the students can summarize the design ideas,
summarize and analyze debugging errors and »
. . ) . 10.1 Document and report writing
solutions, write software instructions, and fully
reflect the software design and development

process.

HEHE

Topics

1. FBREMEBELT_FH) GREBRF 1)

NENLIEFEPIEFRE—, MFBETRNESHIT2MES, THRIE
FRIBREMZT; BHBFROTHIE, AHSAFERENBERR R KR E
2. RO SEMBBRESORAREHE_4ZH) GREBR D

SERERNRILIRT. FESFK, TREXMRNEN, TRELINRE
MEIRAIRA R 7

3. QIRESHGEENE_4FR) GRIEBRF 1

RS XN REMBIBEENEESLIE, Hlan: RBEMBBEMAENITES
EMERRSHHE., R RENK N &L RETHRF . REERFH
SEIFFEMNRER . RIBLRFEN S EHEDHITERSSFRE, FF.

4. BIEITENSEREMH_4FR) GRIEBRF 1
TERE XN RBIEAMLITENFFE 7
5. BEERSHRERER_4FR) RIEBFE 1




SERIEFNERERSET, ARRREINEREIT.
6. MESLIMKE_GRH) (RIFEBHF 2)

1. Analysis of needs and the overall design (Learning outcomes 1)

It needs students to choose one of several internship options, and have an overall
analysis of the tasks have done, complete the overall structure design of the process; make
it clear about the design of class, make it clear about the data members and member
functions of all kinds that need to be set.

2. Design of class and basis data entry & storage (Learning outcomes 1)

It needs students to complete the code design, writing and debug of various classes,
complete the definition of various types of objects, to complete the basis data entry and
storage of various types of objects.

3. Comprehensive processing of data information (Learning outcomes 1)

It needs students to complete the comprehensive processing of various types of object
basic data information, for example: according to the basic data and agreed calculation
method to calculate the value of the expansion parameters, according to the size of a
member of the value of the various types of objects to sort, to achieve a specific object
search by the set search condition, according to the actual needs of the stored information
to increase, delete & change operations, and so on.

4. Data printing and information backup (Learning outcomes 1)

It needs students to complete the input print and archiving backup of various object
data.

5. Overall debugging and the results demonstrate (Learning outcomes 1)

It needs students to complete the overall debugging and operation of the program as
a whole, and show the instructor how it runs.

6. Writing practice reports (after class) (Learning outcomes 2)

Class Schedule &

Requirements
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Discussion
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Discussion reports
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Total
1. iBiEE W&, (CHI2FRit), BEARFHMA, 20154, $E3 R
2. $kEE wE, (CHIEEFIRITHEIE), BEXRF LA, 2005, 2
. 3. 4Ot RE, (BIBGEW (CHARD), BEXFEHARM, 2011 &, F2hi
B REEHEH ) T
Textbooks & Other . .. . o ..
Material 1. Tan Haoqiang, "Program Design in C ++", Tsinghua University Press, 2015, 3rd Edition
aterials
2. Qian Neng, "C++ Programming Tutorial", Tsinghua University Press, 2005, 2nd Edition
3. Wang Hongmei, "Data Structures (C++ Version)", Tsinghua University Press, 2011,
2nd Edition
HE
More
#F
Notes
RRMEAN Bt HRRAFRBEHEED) EEE
Author DONG Chaoqun Approved by REN Xuhu
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Syllabus of Circuit Analysis
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Course Name N .
Circuit Analysis
EREERITIIEFMK
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RIS College of Information and Fraptiss 05
School ) ] School Code
Control Engineering
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Programming 0 i 0
Practice Hours
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Home Hours
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Audience Automation, Electronic Engineering, Measurement Technology and Instruments
RIRIES L3878
Language of Instruction Chinese
FAEIRIE SEFHF RFVIE LR
Prerequisite Advanced Mathematics, College Physics, Linear Algebra
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ESSEFEEXTIREARTES, MEFFEMRNEERE, XNEES
SBEFEREABEUNEESIRNEM], ABIMESERLETWHATIES
HRMREFZDESANBRENEREM. A, BIXRIENFEIZEFE
WP IR AR BV B AL S, ZIERRMERIBRMEBERDINE R, AREEZ W
WEF T T RFEM. (IR ERIEFS 1.1, 9.3, 12.2)
N The course of Circuit Analysis is a fundamental and compulsory course for
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Course Description

majors of electrical and electronic information. This course is a successive course
after the learning of mathematics and physics for students major in electrical
information, and also is a fundamental course for successive professional courses.
Therefore, the course of Circuit Analysis plays a role in connection in the talent
training scheme and course system for electrical information specialties. After
completing this course, students should obtain the basic concepts, theory and analysis
method of circuit, so that they are offered a good circuit foundation for their further

learning of professional courses in the future.
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Learning Outcomes

Major Objectives

Objective 1: To master the basic concepts of circuits, basic
characteristics of components and their volt-ampere
relationships, to be skilled in using Kirchhoff's law,
equivalent transformation method, network equation
method and network theorem to analyze the excitation and
response relationship of DC and AC steady-state circuits,

and to analyze their power problems.

Objective 2: To grasp the relevant concepts of dynamic
circuit, skillfully use the three-factor method to solve the
various responses of the first-order circuit, and be able to
grasp the method of calculating step response and impulse
response of the first-order circuit. Be able to analyze the
coupled inductance circuit and the frequency
characteristics of AC circuit.

Objective 3: To master the operational circuit model of
circuit elements, the operation forms of KCL and KVL,
and the complex frequency domain analysis methods of
linear dynamic circuits. And master the equation and
parameters of two-port without independent power supply,
and the conversion relationship and reciprocity conditions
among various parameters; Know the calculation of

two-port interconnection.

1.1 Master and apply the basic
principles of natural science and

engineering science.




Objective 4: The team members have a clear division of
labor and are able to complete their own tasks and 9.3 Teamwork

coordinate with each other well.

Objective 5: When encountering problems in course

design, students can actively consult literature, )
. . 12.2 Autonomous Learning
communicate with teachers and classmates, and have the

ability of self-learning and adapting to development.
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Chapter 1 Circuit Models and Laws

The key points of this chapter: Circuit model, reference direction of voltage and current,
voltage-current relation, Kirchhoff’s law

1.1Circuit, circuit model, voltage, current, reference direction, power, energy

1.2 Circuit element, resistive element, power source element

Ohm’s law, open circuit, short circuit, voltage-current relation, independent voltage source,
independent current source, controlled voltage source, controlled current source

1.3 Kirchhoff’s law

Kirchhoft’s Current Law (KCL), Kirchhoff’s Voltage Law (KVL)

Chapter 2 Equivalent Transformation of Resistive Circuit

The key points of this chapter: Equivalent transformation of circuit, equivalent
transformation between two actual power sources, input resistor, calculation of equivalent
resistor

2.1 Equivalent transformation of circuit, series, parallel connection of resistors

Equivalent transformation, series connection of resistors, parallel connection of resistors,




hybrid connection of resistors

2.2 Y-A equivalent transformation of resistive circuit

Y connection of resistors, A connection of resistors, Y-A equivalent transformation of
resistive circuit

2.3 Two kinds of actual power source and equivalent transformation between them

Actual voltage source model, actual current source model, equivalent transformation
between actual power sources

2.4 Series, parallel connection of voltage and current sources, input resistor

Series, parallel connection of voltage and current sources, equivalent resistor, input resistor
Chapter 3 General Analysis of Resistive Circuit

The key points of this chapter: ~ Equation’s numbers of KCL & KVL, branch-current
method, node voltage method, mesh current method, loop current method

3.1 Graph of circuits, selection of independent variables and equations in circuits

Concepts of graph, connected graph, sub-graph, tree and loop, fundamental loop,
Equation’s numbers of KCL & KVL

3.2 Circuit analysis method

Branch-current method, node voltage method, mesh current method
Chapter 4 Circuit Theorems

The key points of this chapter: Superposition Theorem, Thevenin's theorem, Norton’s
theorem,

4.1 Superposition Theorem, Substitution Theorem

Superposition Theorem, Homogeneity Theorem, Substitution Theorem

4.2 Thevenin's theorem, Norton’s theorem and Maximum power transfer theorem

Chapter 6 Energy Storage Elements

The key points of this chapter: Dynamic and memory characteristic of energy storage
elements, series, parallel connection of capacitor and inductor

6.1 Capacitor, inductor

Voltage-current relation of capacitor and inductor, memory, energy storage

6.2 Series, parallel connection of capacitor and inductor

Chapter 7 Time Domain Analysis of First- and Second-order Circuit
The key points of this chapter: Zero-state response, zero-input response and total
response of first-order circuit, three-factor method for solving first-order circuit

7.1 Dynamic circuit, dynamic circuit equation and initial value determination

Circuit switching rule, dynamic circuit, dynamic circuit equation and initial value
determination

7.2 Zero-state response, zero-input response and total response of first-order circuit

Zero-input response, zero-state response, time constant, forced component, free component,
steady state component, transient component, total response, and three-factor method for solving
first-order circuit

7.3 Step response and impulse response of first-order circuit

Step function, impulse function, step response and impulse response of first-order circuit
Chapter 8 Phasor Method

The key points of this chapter: Phasor representation of sine function
8.1 Complex number and sine function




Representation of complex number, three factors of sine function, phase difference,
effective value

8.2 Phasor form of circuit law

Phasor representation of sine function, functional operation of complex number and phasor,

phasor form of circuit law
Chapter 9 Analysis of Sinusoidal Steady State Circuit

The key points of this chapter: Sinusoidal steady state circuit analysis, power calculation
of sinusoidal steady sate circuit

9.1 Complex impedance and complex admittance, phasor model of circuit, phasor graph

Inductive impedance, capacitive admittance, inductive admittance, capacitive impedance,
phasor model of circuit, phasor graph

9.2 Sinusoidal steady sate circuit analysis

Phasor form of circuit element, phasor representation of circuit theorems

9.3 Power of sinusoidal steady state circuit

Instantaneous power, active power, reactive power and apparent power of sinusoidal steady
state circuit, power factor, energy of sinusoidal steady state circuit

9.4 Complex power, maximum power transfer theorem

Complex power, significance of enhancing power factor, maximum power transfer theorem

Chapter 10 Circuit with Coupling Inductance

The key points of this chapter: Coupling inductance, analysis of circuit with coupling
inductance

10. 1 Mutual inductance

Mutual inductance, voltage-current relation of coupling inductance, dotted terminals of
coupling inductance

10.2 Analysis of circuit with coupling inductance

Series connection of coupling inductance, parallel connection of coupling inductance,
analysis of sinusoidal steady state circuit with coupling inductance, decoupling equivalent circuit

10.3 Principle and analysis of air core transformer

Primary loop, secondary loop

10.4 Principle and analysis of ideal transformer

Ideal transformer, voltage-current relation of ideal transformer, power of ideal transformer,

impedance transforms character of ideal transformer
Chapter 11 Frequency Characteristics of Circuit

The key points of this chapter: ~ Resonance of RLC series circuit and frequency response
11.1 Resonance of RLC series circuit and frequency response

Resonance of RLC series circuit, frequency response

11.2 Resonance of RLC parallel circuit and frequency characteristics

Resonance of RLC parallel circuit, frequency characteristics

11.3 Network function, Bode graph, filter

Chapter 12 Three-phase circuit

The key points of this chapter: Line voltage (current), phase voltage (current), calculation
of symmetric three phase circuit, power of three phase circuit and its measurement

12.1 Three-phase circuit, relation of line voltage (current) and phase voltage (current)

Three-phase source, phase sequence, Y-A connection, relation of line voltage (current) and

phase voltage (current)




12.2 Calculation of symmetric three phase circuit

Symmetric load, load in Y connection, load in A connection, symmetric three phase circuit,
calculation of symmetric three phase circuit

12.3 Calculation of unsymmetrical three phase circuit

Calculation of unsymmetrical three phase circuit with neutral line, calculation of
unsymmetrical three phase circuit without neutral line

12.4 Power of three phase circuit and its measurement

Power of three phase circuit, power measurement of three phase circuit

Chapter 14 Complex-frequency Domain Analysis of Linear Dynamic Circuit

The key points of this chapter: linear circuit analysis using Laplace transform

14.1 Laplace transform, partial fraction expansion method of Laplace inverse transform

14.2 Complex-frequency domain analysis of linear circuit using Laplace transform

Linear circuit analysis using Laplace transform

14.3 definition of network function, pole and zero point, pole-zero point and impulse
response, pole-zero point and frequency response

Chapter 16 Two-port Network

The key points of this chapter: Parameter equation and parameter matrix of two-port
network, Equivalent circuit of two-port network

16.1 Two-port network

Definition of two-port network

16.2 Computation of Z, Y, T and hybrid parameter

Definition of Z parameter, Y parameter, T parameter, hybrid parameter and their
computation

16.3 Equivalent circuit of two-port network

16.4 Connection of two-port network

Two-port network in series, parallel connection and cascade connection
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The circuit analysis experiment is an experiment teaching course which is
matched with the teaching of the circuit analysis theory. It is a compulsory experiment
course for the related majors of electrical and information. Through this course,
students will consolidate, deepen the understanding of the basic concepts, basic
theorem and basic knowledge; the basic skills for students to conduct scientific
experiments will be trained, the course also trains students' hand-on ability to carry on
experiments and the ability to discover, analyze and solve problems by experimental
method; it also cultivate serious and practical scientific experimental attitudes and
rigorous work style, to enhance the sense of innovation and to enable students to
receive preliminary training in scientific research.
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Learning Outcomes Major Objectives

Objective 1. Understand and master the basic
knowledge of electronic circuits, and have the ability to
analyze electronic circuits in engineering problems.
Recognize that there are many options for solving the
problems

Objective 2: Be able to build experimental devices
according to the experimental program, and carry out
the experiment safely using scientific experimental
methods. Be able to collect and process experimental
data correctly, model, analyze and interpret the
experimental results, and get reasonable and valid
conclusions through information synthesis.

Objective 3: Master circuit (circuit board) fabrication,
debugging tools and computer aided design tools, and
understand their limitations. Aiming at the complex
engineering problems, it is possible to select the
appropriate simulation tools to predict and simulate
complex problems.

4.2Be able to build
experimental devices
according to the
experimental program, and
carry out the experiment
safely using scientific
experimental methods,and
be able to collect and process
experimental data correctly.
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Experiment 1: Measurement of basic electrical parameters in a direct current
circuit

Learn to use ammeter, voltmeter and multimeter. Learn to measure the voltage, current
and etc.

Experiment 2: Study on characteristics of controlled source circuit

Familiar with the basic characteristics of controlled sources and the test methods of
controlled source transfer parameters.

Experiment:3: Investigation of superposition and homogeneity principles for
linear circuit

Master the superposition and homogeneity of linear circuits; know the application of
superposition principle; master the point by point test method of the voltage-current
characteristic of linear and nonlinear resistors.

Experiment 4: Investigation of Thevenin's theorem and maximum power transfer
theorem

Learn the determination of output characteristic and equivalent parameter of two
terminal linear network with source; verify Thevenin's theorem.




Experiment 5: Operation of commonly used electronic instrument

Learn the technical specifications, performance and usage of common used electronic
instruments such as oscilloscope, AC milliwoltmetter and signal generator.

Experiment 6: Transition investigation of first-order RC circuit

Master the usage of commonly used electronic instruments; study the transition process
of first order circuit.

Experiment 7: Frequency characteristic measurement of basic elements

Master the concepts and test method of element and circuit frequency characteristic;
verify the relation of resistance, inductance, capacitance and frequency; learn to measure the
frequency characteristic curve of R, L, C elements; deepen the understanding of relationship
between voltage and current.

Experiment 8: Research on RLC series resonant circuit

Study the premise and the characteristic of the resonant circuit and grasp the method of
measuring resonant frequency .

Experiment 9: Measurement of element parameters for AC circuit

Master the measuring method of voltage, current and power in ac current; verify the
vector relation of the whole voltage and current and the voltage and current of each element
in a single-phase wave AC circuit.

Experiment 10: Investigation of single-phase AC circuit

Learn the wiring of lamb tube, measurement of power and the measurement and
improvement of power factor.

Experiment 11: Investigation of three-phase AC circuit

Learn the star and triangle connection in three-phrase AC circuit; Understand the
relation of line-voltage and phrase-voltage, line-current and phrase-current in three-phase AC
circuit; Understand the role of neutral line in three-phrase four-wire system; observe the
condition of line fault.

Experiment12: Integrated Test

Design and fulfill an experiment and discuss to the dedicated problem.
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Index points Target | Teaching objectives, attainment approaches and evaluation
values bases

Teaching objectives: Be able to build experimental devices
according to the experimental program, and carry out the
experiment safely using scientific experimental methods.
Attainment approaches:

1. Setting up the experimental circuit and the experimental
device according to the relevant hardware and software
experimental project requirements. Carry out the experiment,
and analyze the experimental results and the performance of
4.2 M the device.

2. Learn the use of various experimental devices and
instruments, and select experimental equipment to form a
complete experimental system, and carry out experiments.

3. In the course of preparation experiment and operation
experiment, let students to use relevant software.

Evaluation bases: experimental process, experimental report
and integrated test.

NI EEf51 S ASER
FaSlkE 10%
Sl 40%
4.2
SR E 20%
=AM 30%
AR =& M 0
Grading ) Grading
Evaluation Percentage
targets
Preview Report 10%
Experiment 40%
4.2
Experiment Report 20%
Integrated Test 30%
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S 2. BRKIR 4%, (RBER) (B5HR), SEHE LA, 2006;
SEHR ,
BHREEAR |3 mie %, (SRERSBMED), BTTAHM, 2012,
Materials 4. BFE 4, (BREE) (F2M), SFHE LR, 2004
5. R &, (BBEO), SFHE LR, 2007
6. M 4, (BESIEM) (B4R, SFHE LML, 2006




1. Yansong Wang, Circuit Analysis Experiments and Learning Guidance, China University of
Petroleum Press, 2007.

2. Guanyuan Qiu, Circuit, Higher Education Press, 2006, Fifth Edition.

3. Yan Ma, Basic Circuit Experiment Course, Electronics Industry Press, 2012.

4. Shouchang Zhou, Circuit Theory, Higher Education Press, 2004, Second Edition.

5. Xiangjun Hu, Circuit Analysis, Higher Education Press, 2007.

6. Hansun Li, Fundamentals of Circuit Analysis, Higher education press, 2006, Fourth
Edition.

HE
More

#iE

Notes

TH 4% 3 =
KEAEN AR E *’*‘“’Z)*W =x NEE

Author Liu Xichen Liu Fuyu
Approved by

E:

1. RAgPLAEAHRG, ZRERIREA,

2. % AREEEL (Assignment). SE2I& (Experiment). EBF3RIN (Attendance and Performance) . His&ix
(Midterm Exam)+ AKX (Final Exam) 3.

3. BRERAS: PR 01, AT HBR 02, LIS ET 03, HEFET 04, (FIT5 PR 05, EEZR 06, THEFPR 07,
ZEFR 08, EFPT 09, XFk 10, BRBENF 11, FEHF 12, TildOREAM 20.

4. NBFXHAE, NEEXMHRPIETEERHITTE



Mz

SREESR
FRESSINS | Stie=ss | Sciachily 54 | BIE SRS SibE ELF
S 7 mERS | . | . SR : SR A 55 (5298 % 2 FR
SCIS TR E & R P, = e TSEEEC) At | st SME " M i) (R s IR ERR "
ERE B G B | oy
KESBHN | BTRAS | 05011 | HITZ | 05011108 BT ValiiE s
1 2 6 E] ST =
g P —— Sl Sl Wt s | N g =
Sl = =
. 05011 | 5B 54 EEhL
lﬁgi?ﬁ TR BIAES | 05011109 | ) R i f A et i;i i 2
7 B BESI H s é“ B PR ST 4 =
Fdul =
LB ERE N 05010 =8 5w Bt T4
MAFORMS | BTEA 5| TH25 | 05010101 Ed ValiEs 2
1 2 1% LA : STl .
W5 - ——, il i Gl i *;L P STI T
Fdul =
BETEEK 05010 =B 5ix Bt .
BAINEMEN | BTHEA HITA2Y | 05010102 | , s o o o e R Vel B3 _
SUmFR | SkhE N H gz é“ F B SEIA A =
s chuly 5
05011 ZRFE
ST EEL
2 P TN S : BFH | o448
N | 2= | 05011100
iR | oA HLES P2 | mm | s | s B ks | omms 2
KW= FRSCIE Pk N
. = = FRZE
o B PR SCIA 7S
05011 ZRFE
ST =
— [ RC FLER - BT | E244%
N | 222 | 05011102
i | o W LA A T Y i BE | ks | ons 2
S E BRSCIS % Mz =
Bhrh s = = FR%*E

FEL B SCARAE




05011 ZRE
EESE L . ngi$
BEATHRIS | BFREAR H|TH2% | 05011103 X . BT S| R o
- A A £ Hit DA W N RSLE TR ER =
REFM SLIg = [ESMES Pk N
Bhrhgs = = TTR%*E
F BE SUIRAE
05011 ZR*E
s 5 B ‘
RLC SELIEIR \ BT | ESRER
N | T#8% | 05011107
BT | o wI i s | o it BF | ke | s =
SN [SASMvg2 4 E =
Bhrhgs = = TR
B B SRR AE
_ 5010 B=tti Bzt
ST BT \ " B TH
| TS 5010103
symme | oo LI | o WiE BT | e | mTsnzE | =
SN [ASvE gk =
Fdul =
. 5010 =ER5E Bzt
AR R B ‘ BT
N | TS 5010104
o LA LA s o i BT ke | mTsmEE | =
SV BRSIS % Mz =
ey 5
_ 5010 =ER5E Bzt
SIS R ‘ i T 5
N | TES 5010106
wx | LA AL T P RF | kew | mTsmes | 2
S E BRSCIS % Mz =
%':F"IL‘ E\,
e T EEnL ERE
mamit | mTHA HITHES my | R RSREE
et N 5011113 i pri Wit e ARG ik =
SMS PRSEIE % Mz .
Bhrhls = = TR

FE B SKBRAE




(RN FHRAR) BEKXHN

Syllabus of Analog Electronic Technology

RIEEAKER

Course Information

RIEBTR

Course Name

RN FHRA

Analog Electronic Technology

EREERITIIEFMK
> =%v1 =K s
RIS College of Information and Fraptiss 05
School ) ] School Code
Control Engineering
ARA e RAZHIBA BFRAR
Leader Kang Zhongjian Team Members Electronic Technology
‘mzoen -z
RIZRIG 05404 ?—ﬁ 3
Course Code Credits
i FRt 48 LI A 0
. Lecture H E iment H
B st N eJc: $$M;§rs xperiment Hours
Course Hours N ) SEEE AT
Programming 0 i 0
Practice Hours
Hours
RINERT 48
Home Hours
ERE Sk
Audience Automation
RRES L3878
Language of Instruction Chinese
FAEIRIE RFEVE, SFHFE. BESH
Prerequisite College Physics, Advanced Mathematics, Circuit Analysis
KNREZ BT WA R FRARGEAN TR AEMIR, 2EBMERE
BRI, KIRENHFBFREFERGERUE FRARFENEARER, EAHM
IRAEARREE, ERFESNRIEMBREOBMAVEES, THREFEARLBEER,
REBEX BTSN ERTREE, B, BR Re. EE XK
UBRIMEFE R, AURERNFE B FRARGUSFIEXASFE FRAREZL
PHIN RITHFEM, AHR—EIeIFHEIR. (INMEEXR: 2.3, 92, 10.1)
NN This course is the technical foundation of automation major, and it is a very
RIZ BN

Course Description

practical course. The goal of this course is to enable students to acquire basic theories,
basic knowledge and skills in analogue electronics, to develop students' ability to
analyze problems and solve problems, understand the development of electronic
technology and consider the complex engineering problems in the field of automation.
Social, health, safety, legal, cultural and environmental factors, for the future in-depth
study of electronic technology in the field of relevant content and electronic
technology in the professional application of the foundation, and reflect a certain

sense of innovation.( Corresponding graduation requirements: 2.3,9.2,10.1)
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Learning Outcomes

Major Objectives

Objectl: Master the common discrete analog devices: the
triodes and FETs,

parameters and characteristic curves, and analyze the basic

working principle of diodes, main
application circuits formed by the above discrete devices
by means of graphical analysis methods and model
analysis methods.

Object2: Master the common integrated analog devices:
the basic structure of the integrated operational amplifier,
the voltage transfer characteristics of the ideal integrated
operational amplifier and the analysis basis of different
working areas, and the above analysis can be used to
the feedback
composed of the integrated operational amplifier.

analyze negative amplifying circuit
, signal
calculation, measurement and processing circuits, voltage

comparators and non-sinusoidal oscillator circuits.

Object3: Master other application circuits consisting of
discrete analog device transistors, including current source
circuit, negative feedback amplifier circuit, sine wave
oscillator circuit and power amplifier circuit; master the

composition of DC stabilized power supply, can skillfully

2.3 Master and apply the basic
principles of natural science

and engineering science.




analyze single-phase rectifier filter circuit, the
three-terminal integrated voltage regulator application
circuit, understand the working principle of the switching

regulator circuit.

Objective4: Make groups, team cooperation, active
discussion, use the knowledge of analog electronics and
consult the literature to find the best design for a particular
analog function circuit. In this process, give full play to the
characteristics of the individual, reasonably coordinate the
relationship between the individual and the team, and
complete the specific work assigned by the team
independently or cooperatively.

9.2 Be able to assume the
responsibility of members in
the team and complete their

own work.

Objective 5: Be able to design a relatively complex analog
function circuit, write report, and report to the classmates
and teachers in the form of PPT, accurately express your

opinions and answer questions.

10.1 Ability to write various
documents and reports
according to specific analog
functional circuits, and can

accurately express their views.
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Introduction

Signal and its classification, overview of electronic technology, nature, characteristics,
requirements and learning methods of the course.

Chapter 1 Commonly used semiconductor devices (Learning Qutcomes 1)

Difficult points: diodes, transistors, FET operating principle, the main electrical
parameters, characteristic curve.

1.1 Basic knowledge of semiconductor and PN junction

The conduction of the semiconductor and the unilateral conductivity of the PN junction.

1.2 Semiconductor diodes

The structure and working principle of diode and regulator tube, the meaning and
characteristic curve of main electrical parameters.

1.3 Semiconductor transistor

The structure and working principle of semiconductor transistor, the meaning and
characteristic curve of main electrical parameters.

1.4 The field effect tube

The structure and working principle of the FET, the significance and characteristics
curve of the main electrical parameters.

Chapter 2 Basic amplifier circuit (Learning Outcomes 1)

Difficult points: The schematic analysis method of single tube amplification circuit,
small signal model analysis, frequency characteristic.

2.1 The common-emitter amplification circuit and diagram analysis of single tube

The basic concept of amplification circuit and its performance index, the structure of the
amplification circuit of the common emitter, and the graphical analysis method.

2.2 Small signal model analysis method of amplification circuit

Fixed-bias circuit, partial voltage bias circuit, small - signal model analysis method

2.3 Common collector and common base amplifying circuit

Dynamic analysis and comparison.

2.4 FET amplifier circuit

Static analysis and small signal model analysis.

2.5 Multi-stage amplifier circuit

Analysis of interstage coupling and multi-stage amplification circuit.

2.6 The frequency response of the amplifier circuit

Frequency characteristics of the Bode diagram representation, high frequency small
signal model, the total RF amplifier circuit frequency response.

Chapter 3 Integrated circuit computing amplifier (Learning Outcomes 2. 3)

Difficult points: The basic concept of the differential amplifier circuit, the voltage
transfer characteristics of the ideal integrated operational amplifier and its analysis
basis.

3.1 Differential amplifier circuit




The basic concept of differential amplifier circuit, the principle of differential
suppression of zero drift.

3.2 Current source circuit

3.3 Universal integrated operational amplifier

3.4 The main parameters of integrated op amp

3.5 Ideal integrated operational amplifier

Chapter 4 Negative feedback amplifier circuit (Learning Outcomes 2, 3)

Difficult points: Negative feedback on the amplification circuit, deep negative
feedback under the closed-loop gain estimation method, negative feedback amplifier
self-excited conditions.

4.1 The basic concepts and classification of feedback

Master the basic concepts of feedback, feedback classification and identification.

4.2 The effect of negative feedback on the amplifier circuit

4.3 The gain calculation of the deep negative feedback amplification circuit

Estimation of closed-loop gain under deep negative feedback.

4.4 Stability analysis of negative feedback amplifier circuit

The condition of the negative feedback amplifier self-excited oscillation.

Chapter 5 Signal operation, measurement and processing circuit (Learning
Outcomes 3)

Difficult points: Basic operation circuit, analog multiplier, active filter circuit.

5.1 Basic operation circuit

The same phase amplifier circuit, anti-phase amplifier circuit, addition circuit,
subtraction circuit.

5.2 Voltage to current converter

5.3 Signal measurement and amplification circuit

5.4 Active filter

Chapter 6 Signal generation and conversion circuit (Learning Outcomes 2, 3)

Difficult points: Sine wave oscillation circuit oscillation conditions, RC sine wave
oscillation circuit.

6.1 Sinusoidal oscillator

Sine wave oscillation circuit structure and oscillation conditions, RC sine wave
oscillation circuit, LC sine wave oscillation circuit.

6.2 Voltage comparator

Comparator circuit structure and basic characteristics, voltage transmission
characteristics.

6.3 Non-sinusoidal oscillation circuit

Working principle of all kinds of non sinusoidal circuit.

Chapter 7 Power amplifier circuit (Learning Outcomes 3)

Difficult points: An analysis method of complementary symmetry power
amplification circuit.

7.1 Summary of power amplification

The use and characteristics of power amplifier, the main way to improve the efficiency
of power amplifier.

7.2 Complementary push-pull power amplifier circuit

Class B complementary push-pull amplifier circuit, Class A complementary push-pull




amplifier circuit, single-supply complementary push-pull amplifier circuit.
7.3 Series linear integrated voltage regulator circuit

Chapter 8 DC stabilized voltage source (Learning Qutcomes 3. 4. 5)

Difficult points: The principle and estimation of single phase bridge rectifier filter
circuit, the working principle of series feedback regulator circuit, the application of
three terminal integrated voltage regulator, the working principle of the switching mode
voltage regulator circuit.

8.1 Composition of DC regulated power supply and single-phase rectifier filter
circuit

The principle of single-phase bridge rectifier and capacitor filter circuit.

8.2 Series linear integrated voltage regulator circuit

The working principle of the series linear integrated voltage regulator circuit, the three -
terminal fixed output integrated voltage regulator and its application.

8.3 Switching mode voltage regulator circuit

The working principle of the series switching mode voltage regulator circuit, the living
example of switching mode integrated voltage regulator circuit.

Class Schedule &

Requirements

- BA s i 2N N e e e
SEN sept HERHNX o PRINERTS RIZBFR
%1t 1 W% /1118 1 B H#r 1

1.1 1 RS 1 BE Bfr 1
ST S SA RSB43
s ) WIR/ATIS/ N AL 5 5 e S5 1
tr
3 5 WS 5 g S 1
14 | WS | el S 1
- 5 WI/ATie ) g S 1
YHE/SA = RE N _
22 3 g 3 B B#¥r 1
)3 | WS | g S 1
2.4 1 R 1 B% Bfr 1
25 ! R/ | e 47 1
2.6 1 Wi%/ATe 1 1l B#r 1
- | W% /AT | g i 2
3.2 0.5 R/ 0.5 B% BH#r 3
33 05 R/ 0.5 k= Bi7 2



http://www.so.com/link?url=http%3A%2F%2Fdict.youdao.com%2Fsearch%3Fq%3Dswitching%2520mode%2520voltage%2520stabilizer%26keyfrom%3Dhao360&q=%E5%BC%80%E5%85%B3%E5%9E%8B%E7%A8%B3%E5%8E%8B%E7%94%B5%E6%BA%90+%E7%BF%BB%E8%AF%91&ts=1515582612&t=9b14d4caeeaecdfa3575eb7f3f55524
http://www.so.com/link?url=http%3A%2F%2Fdict.youdao.com%2Fsearch%3Fq%3Dswitching%2520mode%2520voltage%2520stabilizer%26keyfrom%3Dhao360&q=%E5%BC%80%E5%85%B3%E5%9E%8B%E7%A8%B3%E5%8E%8B%E7%94%B5%E6%BA%90+%E7%BF%BB%E8%AF%91&ts=1515582612&t=9b14d4caeeaecdfa3575eb7f3f55524
http://www.so.com/link?url=http%3A%2F%2Fdict.youdao.com%2Fsearch%3Fq%3Dswitching%2520mode%2520voltage%2520stabilizer%26keyfrom%3Dhao360&q=%E5%BC%80%E5%85%B3%E5%9E%8B%E7%A8%B3%E5%8E%8B%E7%94%B5%E6%BA%90+%E7%BF%BB%E8%AF%91&ts=1515582612&t=9b14d4caeeaecdfa3575eb7f3f55524
http://www.so.com/link?url=http%3A%2F%2Fdict.youdao.com%2Fsearch%3Fq%3Dliving%2520example%26keyfrom%3Dhao360&q=%E5%AE%9E%E4%BE%8B+%E7%BF%BB%E8%AF%91&ts=1515582970&t=edefcead073401bad5b2c3892455841
http://www.so.com/link?url=http%3A%2F%2Fdict.youdao.com%2Fsearch%3Fq%3Dliving%2520example%26keyfrom%3Dhao360&q=%E5%AE%9E%E4%BE%8B+%E7%BF%BB%E8%AF%91&ts=1515582970&t=edefcead073401bad5b2c3892455841
http://www.so.com/link?url=http%3A%2F%2Fdict.youdao.com%2Fsearch%3Fq%3Dswitching%2520mode%2520voltage%2520stabilizer%26keyfrom%3Dhao360&q=%E5%BC%80%E5%85%B3%E5%9E%8B%E7%A8%B3%E5%8E%8B%E7%94%B5%E6%BA%90+%E7%BF%BB%E8%AF%91&ts=1515582612&t=9b14d4caeeaecdfa3575eb7f3f55524

WHR/ATR

3.4 0.5 0.5 B¥ 5 2
WR/ATIE _
3.5 0.5 x 0.5 1l B#5 2
WR/ATIE . _
4.1 3 3 B¥ B¥r 2/3
WIRATE . _
42 1 * 1 EE3 B#x 2/3
43 2 HRATIE 2 BE¥ B¥xr 2/3
WR/ATIE _
4.4 1 1 el B#x 2/3
WR/EELRN AR . _
5.1 3 O . 3 EE= H#7 2
BT TIEER
WRATE " _
5.2 1 < 1 EE= B#7 2
53 1 HR/ATS 1 Sk B#R 2
WR/ATIE _
5.4 1 1 1l B#x 2
WIRATE " _
6.1 3 * 3 ¥ B#7 3
WR/ATIE " _
6.2 3 3 Sk B¥r 2
WiR/ATIE _
6.3 2 2 e B#r 2
WRATE " _
7.1 1 * 1 Sl B#5 3
WS . _
7.2 2 * 2 Efa B#7 3
WiR/ATIE _
7.3 1 1 Bl B#R3
WiR/ATIE _
8.1 2 2 ZEERIEA B % 3/4/5
W%/LED BREREE B ST
8.2 1 1 ZEEKRIEA B #% 3/4/5
553 T
R/ BN ZE FT B H B
8.3 1 1 ZaXEl B#x 3/4/5
BB ~EAfE
. Course . Home .
Topics Teaching Methods Assignment Outcomes
Hours Hours
Introduction 1 Teaching/Discussion 1 Self-study Outcome 1
1.1 1 Teaching/Discussion 1 Self-study Outcome 1
Teaching/Discussion/
1.2 2 2 Self-study Outcome 1

Application example




analysis

1.3 2 Teaching/Discussion 2 Self-study Outcome 1
1.4 1 Teaching/Discussion 1 Homework Outcome 1
2.1 2 Teaching/Discussion 2 Self-study Outcome 1
Teaching/ Analysis of
2.2 3 ] ) o 3 Self-study Outcome 1
practical triode circuit
2.3 1 Teaching/Discussion 1 Self-study Outcome 1
24 1 Teaching/Discussion 1 Self-study Outcome 1
2.5 1 Teaching/Discussion 1 Self-study Outcome 1
2.6 1 Teaching/Discussion 1 Homework Outcome 1
3.1 1 Teaching/Discussion 1 Self-study Outcome 2
3.2 0.5 Teaching/Discussion 0.5 Self-study Outcome 3
33 0.5 Teaching/Discussion 0.5 Self-study Outcome 2
34 0.5 Teaching/Discussion 0.5 Self-study Outcome 2
3.5 0.5 Teaching/Discussion 0.5 Homework Outcome 2
4.1 3 Teaching/Discussion 3 Self-study Outcome 2/3
4.2 1 Teaching/Discussion 1 Self-study Outcome 2/3
4.3 2 Teaching/Discussion 2 Self-study Outcome 2/3
4.4 1 Teaching/Discussion 1 Homework Outcome 2/3
Teaching/ Analysis of
operational amplifier
5.1 3 ) ) 3 Self-study Outcome 2
with practical
application circuit
52 1 Teaching/Discussion 1 Self-study Outcome 2
53 1 Teaching/Discussion 1 Self-study Outcome 2
54 1 Teaching/Discussion 1 Homework Outcome 2




6.1 3 Teaching/Discussion 3 Self-study Outcome 3
6.2 3 Teaching/Discussion 3 Self-study Outcome 2
6.3 2 Teaching/Discussion 2 Homework Outcome 2
7.1 1 Teaching/Discussion 1 Self-study Outcome 3
7.2 2 Teaching/Discussion 2 Self-study Outcome 3
7.3 1 Teaching/Discussion 1 Homework Outcome 3
) ) ) Comprehensive Outcome
8.1 2 Teaching/Discussion 2 i
project 3/4/5
Teaching/ Example .
. o Comprehensive | Outcome3/
8.2 1 analysis of LED lighting 1 )
.. project 4/5
circuit
Teaching/ Principle .
. ] Comprehensive Outcome
8.3 1 analysis of electric 1 )
L. ) L. project 3/4/5
circuit charging circuit
EFRKEES (%)
B2 B#r . Assessment content and Percentage e atll
;.Fln\ ] =
Course e FATRI FEXMEL | BAKRER (%)
Index points . ) .
goals Daily Comprehensive Final Percentage
performance project Exam
T 1
B 23 55 2 27
Objective 1
- T 2
FHAA B 23 55 2 27
Grading Objective 2
T 3
Bz 23 4 16 21
Objective 3
T 4
Hif 9.2 10 10
Objective 4
5
Bz 10.1 15 15
Objective 5
Bit 15 25 60 100
1. XELE 45, (RMBFREAEM) , SFHELME, 2017
2. BIFA T4, (ERBFRAREM) , SFHBE LR, 2006, FEMUAR
3. FREESE 4R, (BFRREM) HEHERS, SFHE LML, 2008
S 4. (REFREAR) RE (B4W)
M RSEGER \mzar
Texthooks & Oth 5. IREMuL: http://auto.upc.edu.cn/dgdzke
extbooks er e o . s = N
Matorials 6. EMB, (BFHEAREM) BERHFRZEZRMNH,

http://www.icourses.cn/coursestatic/course_2916.html

1. Liu Runhua, Fundamentals of Analog Electronic Technology, Higher Education Press,

2017.

2. Tong Shibai, Fundamentals of Analog Electronic Technology, Higher Education Press,




2006, 4" Edition.
3. Kang Huaguang, Electronic Technology: Analog part, Higher Education Press, 2008.
4. Self edited, Analog electronic technology courseware.
5. Course website: http://auto.upc.edu.cn/dgdzke.
6. Wang Shujuan, Analog electronic technology, National Resource Sharing Website,
http://www.icourses.cn/coursestatic/course_2916.html.
HE
More
#x
Notes
RPMEAN WK E HZAFR/HEREEE) KEE
Author You Yongzhi Approved by Zhang Dongzhi

F: ATLURBERES BAEEZA NP Z R REELS), RIEERERERREZIAE MR,




MiZR—: REERERERRERIE

e e \ PRI HE
H#n ERER AL BRI H75 (100-90) R 4T (89-70) A (69-60) AEH (<60) HA®)
FER s B4R T (4 S 1352)«%@ i#%f%’%“ﬂﬂ@%jﬁm%% i%ﬁi%fﬂ*ﬁ?]‘_&, i*&% i%%i%fﬂiﬁ%&_,: ﬁﬁffﬂﬁ*ﬁ*&, iﬁ’ﬁﬁ“ﬁiﬁfﬁ\
WISk, — R ﬁﬁj mt?“EXﬁ%iquE%%E‘JFﬁET@EE Ejﬁﬁ EE%, :*&E%Fﬁ *&E@jﬂ %E%,‘:T& :*&Eﬁjfﬁiﬁ%, H, “HRE N
YRR T ﬁ%ﬂi‘ﬁﬁﬁi}wﬁ, eIz F] 5 A ?ﬁ@%@‘ﬁﬁlﬁ%%ﬁ%:{ﬁ %%D%ﬁﬁ‘lﬁjﬁﬁﬁlﬁ( ET&%%H%“’X&@ %%% Eﬁé%%u
TSN L, TIES AT T N L RS | BT TEOR, TSN | FRERBERONHERR 2> | ETORHBRRER: | WAV AETEOR it 5.5
Hbr1 |, . o | MIBRASETEOR LR o SR T | RE Frit 5, S EIEGEMT | ARSI 0T, 2B | BERASRE IR .
AEMI R ik, A | Ll B T Wi A PR i 22
e S PR L%Eﬁfl‘k\ Lﬁffﬁmﬁﬂﬂ% SR T o T, Ll
S BB Ay | TR - .
e . TRUTEAAT: PRI (k. PREE
IO . FHik
Hbr 2: E4H WERE | RB0gR: W EE ey W | IR RN, fedid | IRERIUBARN, fg | IRERIABMNG, | SREFYEAIL
AR RIS EHORES | IR RIS B BCRE MW | W AMEBOE E R, | Fidiaw AliE | eeoirlgEsis | 7, AR
AL, HAAERGE | BRI, RGN AN | IR AR R | BOS S, JFRERL | MU R IE A | SRS TR T
SBORE B A ket | ZSh ORI A, REEEYE | BRI SRR | VRAGR TSR | NIFT R, SRR | R A N
FHAFRTAEX B I | 52 I MR AR IR AR | FIHEE, BEBCHEARR | SO B & | AT . R, 2 I FHt 5.5
Hbs 2 | #5, JFEeMM LA ik | BOs il Zet o i MEAE L. | IS ThRE RS, S BNG | N FEK, BER T o, it 2'2
TGRSR | R R VR R RS TR SR PR | MY BB TR BE FL R
FI R TR RO B, |, JFIE I AR BAy B BE AR . 2 PR BUH TR -
B9rEE. WESLH | PP PRI (R, R
R, HRHES AR | RID . Fi
1ESZ AR HL K o
HFr 3: E3R AL | RBURR: PHRR 7 =R | IRE RN, Aeihgy | RERIIARMN, Aol | IR RIABING, | SREITUFAIL
PR R AN | B EAAL, = S B ] | T =R IR | AR R | se AR = | ), ARERE D
HLEE, RS | R, AN EIR BN BT | RS R, BEIA | PR S AR | R TR R & | SR TR AR T 4
Hbr 3 | B, FURBTSCRHEESE. IE | Zihie, RiEoN: B¥ERGEE | RAYERREEE | B, B0 AR A | RS R, fEH | SRR it 16
SEUEARY FLER DA S DT | RIS S NGy AR R, Gl | AR, SEIEMA | ERARERIEAS  | ERRERE | %, AT
KRS, ERAREE | LBIEar, SHOHESER, 1k | . W, ERIBGEML | BB A, % | 5, GBI

IR IALR,  REAAGR 0 BT

SRS SRR L B A R R .

ESELIE




W EAER A e A P AR AE Hes (%)
FUHRERUIE R R, =i | B BN RN ES WA
& RSVt VAR LN P S I (S NS K 2, EVA SRR ) A
T R HL B AR SR | BEJT.
H, VIR PRI (Rl PR
&I . FHil
HAx 4: 7p BV, BIBAE | IEBOSAE: 4l — MR E ROBIT) | RESCHk 5 RiBL L, R | BBk 4 /AL, | BIEESCHk 3 RiBL | BIEESCHR 2
B, BUWKIE, IS | BEFRBEOR, ik B = N | 2 FRUL R Ry | $RH 2 ko, | b, 3Rk 2 R | DUT, Bk
T HARBAIRA LR | —4, @i AR T ORI | 5, JRREEMRR S | JFaErEmi i & | J75, JFeeBuEm | 2 M 5.
SCHR, SRR BUTRE | IRAISCERE B, BIWRAR R TR | 5. ANFEORTT X | 7S RNFERRTT SR | MR BT % X | BOA XA A
Ak 4 BRI S £ | FEL, SR ZRRRIT S, JFEAE | thatnis®E, Hghamm | xrtboatr— 99y | ARSI R | Jr g Tt o 10
e RET, SR EANN | W WE, R REBET R, | 1B, S5, Sl SWRIEW. | ATXLE AT, X | A, BeR A
5, SEPHENAS | PP ke KRk Préf RAT g | A
EilUNI P VA= S
e TN 73 Fie i) B Ak T
1.
BRERE: RES RN R AR | REBEFAIE, &k | MEGEEEATG | MEESEAT | EEEAS
HAR 5: BB ZE R —A> | 1055, SERUsiH R, PPTILIR, | MABRRSTER, £/ | dE, REBNEREX | 008, RENE | M, REAE
XS R A AU Zh g DU BRI, B SESR N | BRfR. FURERE. 1258 | W W], ERUEAN] | 7RI, A | RIS, A
A 5 B, S, JFAEFEY. | AR M58, EIZEBMTRIE | . SURBIEHRE. & | BAYH . JUREE | . SRS po 15
LI PPTILARAIES, | P3RS Zia KARk tr, BREIEM. VERGE, BB R | ARG W — | B BEEE, |

HEFRIE A QW it
AT T PR % o

BUEM, IS

fi, [e 2 i) AL A
1B, BEIEATE
il

[e 225 ) L R

B BR AN T o




Schedule two: The Ways to Achieve the Course Goals and the Criteria for Examination

evaluation criterion

Curriculum Basic Approaches to completion and Proportion
objectives Requirements links to evaluation Outstanding (100-90) Good (89-70) Pass (69-60) Fail (<60) (%)
Objectl: Master Approaches to completion; Teach | Active in class. It Classroom Classroom Class is not
the common common discrete analog devices. | can accurately performance is performance is serious.
discrete analog Let students have a clear analyze and calculate | slightly better. not positive. It | Cannot
devices: the understanding of the bottom the diode application | It can analyze and | can basically correctly
working principle | structure of analog circuits. circuit, triode and calculate diode correctly analyze the
of diodes, triodes | And can skillfully use various constant effect application analyze the diode
and FETs, main methods to analyze the diode transistor amplifier | circuit, application application
electrical application circuit, triode and | circuit, and draw transistor and circuit of diode, | circuit,
parameters and field effect transistor clear and constant effect triode and triode and Ordinary
) characteristic amplification circuit. Students | standardized transistor constant effect constant time 5.5
Objectl curves, and grasp the corresponding drawings. amplifier circuit transistor effect Examination
analyze the basic | knowledge and ability through roughly and amplifier transistor 22
application listening, homework, classroom accurately, and circuit, and the | amplifier

circuits formed by
the above discrete
devices by means
of graphical
analysis methods
and model analysis

methods.

discussion and other links
Evaluation: Usual Performance
(Homework, Classroom

Performance), Examination

the drawing is
clear and

standard.

drawing is

basically clear.

circuit, and

draw scrawl.




Curriculum | Basic Approaches to completion and | evaluation criterion
. . . . . Proportion
objectives | Requirements links to evaluation
Object2: Master Approaches to completion: First | Active classroom Classroom Classroom Class is not
the common of all, we will teach the common | performance. Can performance is performance is serious. It
integrated analog | analog integrated devices: the | remember commonly slightly better. not positive. The | is
devices: the basic | internal structure of integrated | used operational Can remember some | basic impossible
structure of the operational amplifiers. Then the | amplifier operation commonly used application to analyze
integrated differential amplifier circuit circuit. It can also | operational circuit composed | all kinds of
operational analysis of the input stage of | skillfully analyze amplifier circuit. | of integrated application
amplifier, the the amplifier is emphatically various application It can also operational circuits
voltage transfer introduced. Finally, through circuits composed of | skillfully analyze | amplifier can be | made up of
characteristics teaching, practice and integrated various analyzed and the | integrated
of the ideal discussion, students can master | operational application drawing is operational
integrated the linear and non-linear amplifiers. It can circuits composed | basically clear. | amplifiers
operational analysis of integrated design basic of integrated and to plot O?dlnary
Object2 amplifier and the | operational amplifier. The operational amplifier | operational carelessly. tlme.5.5.
analysis basis of | practical application of functional circuits amplifiers. It can zzamlnatlon

different working
areas, and the
above analysis can
be used to analyze
the negative
feedback
amplifying
circuit composed
of the integrated
operational
amplifier. ,

signal

integrated operational
amplifier is illustrated by a
case. And through homework to
deepen understanding
Evaluation: Usual Performance
(Homework, Classroom

Performance), Examination

and draw clear and
standardized

drawings.

design simple
operational
amplifier
functional
circuit, and draw
clear and
standardized

drawings.




calculation,
measurement and
processing
circuits, voltage
comparators and
non—-sinusoidal
oscillator

circuits.

Object3

Object3: Master
other application
circuits
consisting of
discrete analog
device
transistors,
including current
source circuit
negative feedback
amplifier
circuit, sine wave
oscillator
circuit and power
amplifier
circuit; master
the composition of
DC stabilized
power supply,
skillfully

analyze

can

single—phase

rectifier filter

Approaches to completion:
Teaching other application
circuits consisting of
transistors besides transistor
amplifier circuit. The different
circuit applications are
discussed extensively and
analyzed flexibly. Self-study
the working principle of each
part of DC voltage stabilized
power supply. Through waveform
analysis, parameter calculation
and other links, let students
learn the actual circuit device
selection. Students can master
relevant knowledge and
application ability through
learning in class, self-study
after class and homework after
class.

Evaluation: Usual Performance
(Homework, Classroom

Performance), Examination

Active classroom
performance. Ability
to skillfully analyze
various application
circuits composed of
transistors. Can
conscientiously
self-study part of the
content of DC
regulated power
supply, drawing clear

and standardized

Classroom
performance is
slightly better.
Able to skillfully
analyze various
application
circuits composed
of transistors. Be
able to
conscientiously
self-study part of
DC regulated power
supply, drawing
more clear and

standardized.

Classroom
performance is
not positive
Basic
understanding of
various
application
circuits
consisting of
transistors
Self-taught DC
regulated power
supply part of
the content
drawing is

basically clear.

Class is not
serious. It
is difficult
to
understand
the various
application
circuits
consisting
of
transistors
No
self-study,
scribble

drawing

Ordinary
time 4
Examination
16




circuit, the
three—terminal
integrated
voltage regulator
application
circuit,
understand the
working principle

of the switching

Object4

regulator

circuit.

Objective4: Approaches to completion: Give Read more than 5 Read more than 4 Read more than 3 | Reading less
Divide into the requirements of a specific | articles and find out | papers and find two | papers and find than 2
groups, teamwork, | analog functional circuit. Let | more than 2 solutions. | solutions. And can | two solutions. papers, no
active the students be divided into It can clearly clearly describe And it can two
discussion, use three or so groups. Through the | describe various the various describe all the | solutions

the knowledge of
analog
electronics and
consult the
literature to find
the best design
for a particular
analog function
circuit. In this
process, give full
play to the
characteristics
of the individual,
reasonably

coordinate the

use of analog electronic
technology knowledge and
literature review, the
relatively complex engineering
problems are identified. Can
find a variety of solutions, and
team discussion, verification,
to find the best design.
Evaluation: Comprehensive

project

The

comparison and

schemes.

analysis of different
solutions are clear,
and the conclusion is

correct.

The

comparative

programs.

analysis of
different
solutions is
general and
comprehensive, and
the conclusion is

correct.

schemes clearly
Different
solutions are
compared and
analyzed, and the
analysis results

are summarized.

were found
There is no
comparative
analysis of
different

schemes and

no summary.

comprehensi
velO




relationship
between the
individual and the
team, and complete
the specific work
assigned by the
team
independently or

cooperatively.

Objecth

Objective 5: Can
design a
relatively
complex analog
function circuit,
write a report,
and report to the
classmates and
teachers in the
form of PPT,
accurately
express your
opinions and

answer questions.

Approaches to completion:
According to the best design
scheme, complete the design
report, PPT report, on-site
defense and other links. Final
completion of the acceptance of
comprehensive large—scale
operations.

Evaluation: Comprehensive

project

The report is written
in accordance with the
norms, with clear
content and clear
theme. Clear
description, strong
logic, answer

questions completely
correct, clear

thinking.

The writing of the
report basically
conforms to the
norms, with a clear
level of content
and a clear theme.
The narrative is
clear and logical.
Most of the
questions are
answered correctly
and the train of

thought is clear

Report writing
basically
conforms to the
norms, the
content of the
presentation has
a certain level,
and the theme is
basically clear.
The narrative is
basically clear,
the logic is
general, the
answers to
questions are
basically
correct, and the
ideas are

basically clear.

The report
is not
standardize
d, the
content is
not clear
and the
theme is not
The
narrative is
the

clear.

vague,
logic is
poor, the
answer to
questions is
wrong, and
the train of
thought is

not clear.

comprehensi
ve 15
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Syllabus of Digital Electronics

RIEEAKER

Course Information

RIEBTR

Course Name

BFBETHEA

Digital Electronics

— EREERITIIEFMK o A1
FIREER College of Information and Fraptiss 05
School ] ] School Code
Control Engineering
ARA e IRAZ A BFRAR
Leader Kang Zhongjian Team Members Electronic Technology
RIS 05405125 9 25
Course Code Credits
i FRt 10 LI A 0
B haet " Lej:t;;f ;I;);rs Experiment Hours
Course Hours ) SCER AT
Programming 0 i 0
Practice Hours
Hours
WRIMNERT 20
Home Hours
ERE Sk
Audience Automation
RIRIES L3878
Language of Instruction Chinese
FAEIRIE BESHT. SFHF. XAFHE
Prerequisite College Physics, Advanced Mathematics, Circuit Analysis
HFBETFRAR—NEEZNTWRAEMIRIE, EBRGRMNIER LR
M. BIRRENF S, EFERFZEELFEFROARNER S EARERM
EAREE, ARERENFE IR TEEELRM. £EMAINSE, EEEF
LB ED JLARE AR RO | IR R A SRR B F R BB N B A AR TR
. EEARKESH, BRFESMITEAKFERENEGED. EXERIEAS
|, BEFAFERBYUFERBBEIRME . AR, 5 EFLIUAEEEBREE
REGINRERIRE
BIZ A Fundamentals of Digital Electronics is an important professional and technical basic

Course Description

course, with strong theoretical and practical characteristics. Through this course,
students will master the basic concepts, basic theories and basic skills of digital
electronic technology, and lay the foundation for the follow-up courses and future work.
In the basic knowledge, students will master several number systems, logical function
concept of digital circuit and internal structure and working principle of integrated
digital circuit. In basic skills, students develop the ability to analyze and design general
digital circuits. In terms of quality promotion, students can use digital integrated circuit
devices, new technologies, and new methods to meet the requirement of designing logic

circuit or system.
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Course Syllabus

REER
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1.2 EiREMER
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9.3 HIRAE1E
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Learning

Outcomes

Learning Outcomes

Major Objectives

Objectl: understand and master the basic knowledge of digital
circuits, have the ability to analyze digital problems in engineering

problems.

1.3 Master basic knowledge

Object2: build the circuit according to the design of digital circuits,
and the use scientific experimental methods to carry out the

experiment safely.

4.2 Design circuits and carry out

experiments

Object3: master the ability of designing and making of digital
circuits, skillfully use some debugging tools and computer-aided

design tools, and understand its limitations.

5.1 Master debug and design tools

Object4: as a team member, student can take the responsibility of
members in the team, complete my own work, and communicate
effectively with other members of the team, reflecting team

awareness and the spirit of solidarity and mutual assistance.

9.2 Team cooperation

Object5: have the ability to write experiment report, design report,

summary report, etc.

10.1 Writing reports
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Chapter 1 Number system and code (Learning outcomesl1)

Difficult points: decimal, binary, octal, hexadecimal and their conversion; BCD code and their
conversion.

1. Overview

Definition of digital and analog data, characteristics of digital circuits.

2. Number system and conversion

Decimal, binary, octal, hexadecimal and their conversion.

3. BCD code

Definition of common BCD code and their conversion.

4. Binary arithmetic operation

Binary arithmetic arithmetic and its original code, inverse code and complement code; other

commonly used coding.




Chapter 2 Logical algebra and logical function simplification (Learning outcomesl. 6)

Difficult points: basic operations of logic algebra, the laws, rules and formulas of logical algebra;
the common expressions of logical propositions and their mutual conversion; the common expressions
of logical functions and their mutual conversion; the concept of minimum term and the minimum logical
standard expression; algebraic simplification of logic functions and Karnaugh map simplification; the
concept of irrelevant terms and its application in logical function simplification.

1. Overview and logical operation

Logical algebra of the basic operation (and, or, not) and commonly used composite operations,
understand the basic concepts of complete logic.

2. Logical functions and their representation

Common expressions (text description, truth table, logical function expression, logic circuit
diagram, Karnaugh map, timing waveform) of logical proposition and their mutual conversion.

3. Logical algebraic algorithms

The laws, rules and formulas of logical algebra.

4. The expression of logical function

Common expressions of logical functions and their mutual conversion.

5. Simplification of Logical Functions

Algebraic simplification and Karnaugh map simplification of logic functions; the concept of
irrelevant terms and its application in logical function simplification. Understand the relationship

between the largest item and the smallest item.
Chapter 3 Integrated logic gate (Learning outcomesl1)

Difficult points: switching characteristics of diodes, transistors and MOS transistors; logic
functions, logic symbols and main electrical parameters of TTL, MOS, CMOS gates.

1. Overview

Understand the concept of positive and negative logic and high and low levels.

2. Diode gate circuits

Diode switching characteristics, diode gate circuits.

3. MOS integrated logic gate

MOS transistor switching characteristics, logic function, logic symbols and main electrical
parameters of CMOS three-state gate and the transmission gate. Understand the internal structure and
working principle of CMOS gates, understand the precautions in use of MOS gates.

4. TTL integrated logic gate

The switching function of the transistor, the logic function, the logical symbol and the main
electrical parameters of TTL gates, and understand the internal structure and working principle of TTL

gates.
Chapter 4 Combinational logic circuits (Learning outcomesl, 2. 3. 4, 5)

Difficult points: analysis and design of combinational logic circuits; principle and application of
commonly used combinational logic components; design method of combinatorial logic circuit by using
decoder and data selector.

1. Overview

The characteristics of combinatorial logic circuits.

2. Analysis and design of combined logic circuit

Analysis method and design method of combinatorial logic circuit.

3. Common combinatorial logic integration module and its application

Principle and application of the encoder, the decoder, the arithmetic operation circuit and the data

selector. Design method of the combinational logic circuit by the decoder and the data selector. Learn to




access and use the integrated circuit data sheet correctly.
4. Competition and adventure of combinational logic
Method of judging and eliminating competition and adventure of combinatorial logic circuit.

Chapter 5 Sequential logic circuit (Learning outcomesl, 2. 3, 4, 5)

Difficult points: working principle of basic RS latches; logical functions and logical symbols of
edge D and edge JK flip-flops; analysis of synchronous and asynchronous sequential logic circuits;
principle and application of commonly used sequential logic components; forming arbitrary modulus
counter using the cascade method, feedback zeroing method and feedback set number method.

1. Overview

Sequential logic circuit characteristics, distinction of sequential logic circuit and combinational
logic circuit distinction.

2. Latches and flip-flops

Working principle of basic R-S latch, logic functions and logic symbols of edge D and edge J-K
flip-flop, description method of sequential logic circuit.

3. Analysis of sequential logic circuits

Analysis of synchronization and asynchronous sequential logic circuits.

4. Design of synchronous sequential logic circuit

Understand the design method of synchronous sequential logic circuit, and understand using the
finite state machine (FSM) to sequential timing logic circuit.

5. Common Timing Logic Integration Module and Its Application

Application of register; using cascade method, feedback zero method and feedback set number
method to form arbitrary modulus counter based on integrated counter.

Chapter 6 EDA design of digital logic circuit (Learning outcomesl, 2, 3)

Difficult points: basic concepts of EDA; basic procedure of EDA design; basic concepts of HDL
and basic syntax of Verilog HDL; master an integrated development software for EDA simulation,
synthesis tool and CPLD / FPGA.

1. EDA Overview

Basic concept of electronic design automation (EDA), basic concept of HDL.

2. EDA design flow

EDA design of the basic process, understanding methods of CPLD / FPGA design for typical digital
circuits and system based on EDA.

3. EDA software for CPLD / FPGA development

Master an integrated development software for EDA simulation, synthesis tools and CPLD / FPGA.
Learn about other advanced EDA tools.

4. Hardware description language overview

Learn about Verilog HDL and other HDL hardware description languages (eg VHDL, System C,
etc.).

5. Verilog HDL Foundation

Basic syntax of Verilog HDL.

Chapter 7 Semiconductor Memory (Learning outcomesl1)

Difficult points: basic concepts, basic structure, basic working principle and application of RAM
and ROM, basic concept of storage capacity, and capacity expansion of memory.

1. Overview

Classification and use of memory.

2. ROM

Basic concepts, basic structure, basic working principle and application of ROM, basic concepts of




storage capacity, basic concept of memory capacity expansion. Understand the semiconductor
manufacturing process (programming process), and using ROM to realize combinational logic function.
3.RAM
Basic concepts, basic structure, basic working principle and application of RAM, basic concept of
storage capacity, memory capacity expansion. Understand internal structure and working principle of
static memory and dynamic memory, and the new semiconductor memory technology and working

principle.
Chapter 8 Generation and shaping of pulse waveforms (Learning outcomes1)

Difficult points: basic indicators of the pulse, basic working principle and application of Schmidt
shaping circuit, monostable flip-flop and multivibrator.

1. Overview and 555 timers

Basic indicators (pulse amplitude, cycle, frequency, pulse width, duty cycle, etc.) of pulse, internal
structure of 555 timer.

2. Schmitt trigger

Basic working principle and application of Schmitt circuit based on 555 timer.

3. Monostable Trigger

Basic working principle and application of monostable flip - flop based on 555 timer.

4. Multivibrator

Basic working principle and application of multivibrator based on 555 timer.

Chapter 9 D/A and A/D  (Learning outcomes1)

Difficult points: composition and basic concepts of DAC, performance indicators (resolution,
conversion accuracy, conversion speed) of DAC, composition and basic working principle of ADC,
performance indicators of ADC.

1. Overview

Basic concept of A/ D and D / A conversion.

2. D/ A converter

Composition and basic concepts of DAC, performance indicators (resolution, conversion accuracy,
conversion speed) of DAC, understand the typical resistor network DAC structure and working
principle. Learn about applications of integrated DAC, and of new D / A converter.

3. A/ D converter

Composition and basic working principle, performance indicators of ADC, understand the typical
structure and working principle of ADC, understand the application of integrated ADC, working

principle and applications of new A / D converter.
Chapter 10 Programmable Logic Device (Learning outcomes1)

Difficult points: basic concepts, basic structure, basic logic symbols of programmable logic
devices, and the classification and structure of array programmable logic devices.

1. Overview and logic symbols and programming techniques for programmable logic devices

Basic concept, basic structure, basic logic symbols of programmable logic devices.

2. Low density simple programmable logic devices and high density complex programmable logic
devices

Understand the structural characteristics and classification of CPLD, CPLD development process.

3. Field Programmable Gate Array

Understand the structural characteristics and classification of FPGA, FPGA development process.

4. Programmable general digital switches and development process of programmable logic device

Understand the development process of programmable logic devices.
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Electronic technology experiment is an experimental teaching course which is
matched the teaching of analog electronic technology and digital electronic
technology theory. It is a compulsory experiment course for the related majors of
electrical and information technology. Through the study of this course, students will
consolidate and deepen the understanding of theoretical knowledge, the basic skills
for students to conduct scientific experiments will be trained, the course will set up the
engineering practice style and rigorous scientific attitude, cultivate the students' ability
to apply the knowledge to analyze and solve problems, to improve the quality of
students, and to lay a foundation for studying the follow-up courses and engaging in
engineering and research work related to this major.
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Learning Outcomes

Major Objectives

Obijective: Master the development, debugging and
computer aided design tools and technologies of
electronic circuits and single chip computer
systems, understand their limitations, select and use
appropriate instruments, engineering tools and
professional simulation software, and analyze,
calculate and design the electronic systems involved
in complex engineering problems in automation
field
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SC08 16: 555 ERTERR A

FLF M 555 ERTSILITERSHN LS, BRRMAR. ZIERSS.

SCIE 17: ETF FPGA 4R &1 Z 4B B IT

I quartus MFFIRITEARRTE, EEREERRITH—REE.

SC3% 18: T FPGA RIRTFFiZ 35 B BRI it
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Experiment 1: Single-transistor AC amplifing circuit
Learn to measure and adjust the quiescent operating point of the amplifier and measure
the magnification
Experiment 2: The amplifier input and output resistance and amplitude-frequency
characteristic measurement
Measure the amplifier input. output impedance and amplitude-frequency characteristic,




study the effect of the parameters on the frequency characteristics
.Experiment 3: Negative feedback amplifier circuit
Master the technique datas of two stage amplifier and negative feedback amplifier,and the
influence of voltage series negative feedback on the amplifying circuit performance.
Experiment 4: Linear application of integrated operation amplifier circuit
Master the usage of operational amplifier; master the design method of reversing and
nonreversing operational amplifier circuit.
Experiment 5: Research of active filter circuit
Design and research of first-order Second-order active low-pass filter circuit
Experiment 6: Waveform circuit
Learn how to design and debug sine-wave oscillator and Square wave-triangle wave
oscillator, master the test method of RC series-parallel frequency selective network
characteristics
Experiment 7: \oltage comparator
Research on level detection, hysteresis comparison and voltage amplitude comparison
circuit of three section
Experiment 8: Design and research of power amplifier circuit
The application of learning power amplifier integrated chip, the main technical indexes of the
test.
Experiment 9: DC regulated power supply
Design and research of bridge rectifier, capacitor filter, voltage regulator tube and three
terminal integrated voltage stabilizing circuit
Experiment 10: Logic function test of gate circuit
Master the logic function and test method of TTL gate circuit
Experiment 11: Design of combinational logic circuit
Learn how to design and debug combinational logic circuits with gates
Experiment 12: Application of medium scale integrated circuit
Familiar with the logic function of data selector and decoder, and realize the extended
application of data selector and decoder
Experiment 13: Design of BCD display decoding circuit
Master the logic function and application method of scale integration decoder, and be
familiar with the use of digital tub
Experiment 14: Functional test and application of trigger
Familiar with the logic function and application of J-K trigger and D trigger
.Experiment 15: Integrated counter and its application
The design and debugging method of arbitrary counter for learning with integrated
counter
Experiment 16: Application of 555 timer
Study to design the monostable trigger, schmidt trigger and  multivibrator.
Experiment 17: Design of combinational logic circuit based on FPGA
Familiar with the basic process of quartus software design, master the general method of
schematic design
Experiment 18: Design of sequential logic circuit based on FPGA
Master the method of writing simple sequential logic circuit in Verilog language
.Experiment 19: Integrated Test
Design and fulfill an experiment and discuss to the dedicated problem.
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. Course . Home .
Topics Hours Teaching Methods Hours Assignment Outcomes
. Experiment
Exp1l 2 Experiment 2 Outcomes
Report
. Experiment
Exp 2 2 Experiment 2 Outcomel,2,3
Report
. Experiment
Exp3 2 Experiment 2 Outcomel,2,3

Report




. Experiment
Exp4 Experiment 2 Outcomel,2,3
Report
. Experiment
Exp5 Experiment 2 Outcomel,2,3
Report
. Experiment
Exp6 Experiment 2 Outcomel,2,3
Report
. Experiment
Exp7 Experiment 2 Outcomel,2,3
Report
. Experiment
Exp8 Experiment 2 Outcomel,2,3
Report
. Experiment
Exp9 Experiment 2 Outcomel,2,3
Report
. Experiment
Expl0 Experiment 2 Outcomel,2,3
Report
. Experiment
Expll Experiment 2 Outcomel,2,3
Report
. Experiment
Expl2 Experiment 2 Outcomel,2,3
Report
. Experiment
Expl3 Experiment 2 Outcomel,2,3
Report
. Experiment
Expl4 Experiment 2 Outcomel,2,3
Report
. Experiment
Exp15 Experiment 2 Outcomel,2,3
Report
. Experiment
Expl6 Experiment 2 Outcomel,2,3
Report
. Experiment
Expl7 Experiment 2 Outcomel,2,3
Report
. Experiment
Expl18 Experiment 2 Outcomel,2,3
Report
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Index points Target | Teaching objectives, attainment approaches and evaluation
values bases
Teaching objectives: To master the basic knowledge of circuit
analysis, and the ability to analyze electronic circuits in
engineering problems. Be aware that there are many options
for solving problems. Be able to build experimental devices
according to the experimental program, and carry out the
experiment safely using scientific experimental methods. To
5.1 M master circuit (circuit board) production, debugging tools and
computer aided design tools, and understand its limitations.
Attainment approaches: Through the training of
experimental link, master the use of laboratory equipment,
circuit design, experimental operation, data measurement and
reporting finishing ability.
Evaluation bases: preview report, experimental process,
experimental report and integrated test.
TN ERTS EE 451 ZZER
TSl iRE 10% 13, 22, 51
AL 40% 13, 22, 42, 5.1
13, 22, 51
SR 20%
13, 2242, 51
TN ZEMK 30% S
ek |
Grading . .
Evaluation Percentage Grading targets
Preview Report 10% 13, 2.2, 5.1
Experiment 40% 13, 22, 42, 5.1
. 13, 22, 51
Experiment Report 20%
13, 2242, 51
Integrated Test 30%
1. xE%E, (BFRALESIRIZRI), AHKFHME, 2005,
EMRSEFR | 2. XEE TR, (RIEFRAREM), SFHEHME, 2017
Textbooks & | 3. EiFH EiR, (EINBFRAEM), SFHE LML, 2006, FEMUAR

Other Materials

4T oY, (BFRTHEAREM), PEAMAFLAR, 2011, FThR
5.0804%, (BMFBETFHRAEM (BA), SFHE LML, 2006, AR




1. Liu Runhua, Electrical experiment and curriculum design, China University of Petroleum
Press, 2005.
2. Liu Runhua, Fundamentals of Analog Electronic Technology, Higher Education Press, 2017.
3. Tong Shibai, Fundamentals of Analog Electronic Technology, Higher Education Press,
2006, 4™ Edition.
4. Yu Yunhua, Fundamentals of DigitalElectronic Technology, China University of Petroleum
Press, 2011.
5. Yan Shi, Fundamentals of Digital Electronic Technology(5" Ed), Higher Education Press,
2006.
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Syllabus of Course Design of Electronics

RIEEAKER

Course Information

Bie s B FIARRIERIT

Course Name ) )
Course Design of Electronics

EREIEH IS
o REBRA
RIS College of Information and Fraptiss 05
School ) ] School Code
Control Engineering
RA R RIZHIBA BFHRAR
Leader Kang Zhongjian Team Members Electronic Technology
e —
AR 059420120 i 2
Course Code Credits
iRt 0 SMUie o) 0
. N 2B Lecture Hours Experiment Hours
RAIZH ) R :
Course Hours %_ SCRE% SR 2 [
Weeks Programming 0 i
Practice Hours 2 Weeks
Hours
RINERT 23
Home Hours 2 Weeks
EREW Baift
Audience Automation
RIRIBS 3
Language of Instruction Chinese

RS, BB FRANERSRUEFRAR, HFBEFHEA

SIRIE
5'61[/1%#,5 Circuit Analysis. Analog Electronics. Circuit and Analog Electronics. Digital
Prerequisite .
Electronics
FRIEFINETEARTEIZTRERNERE . BB A BB
IRt S EEB I HEMEZFRBRN AL, HFEBNRITSSNEE
BEERENS L. BT BB S B EAR T 52, EEMRXELIA
HFETFRARFIRNIER, MILEEARBFRENRITAE, BRI R
e SIRABHEES.
RIZ BN

. This course includes item selection, design and realization. The analogical
Course Description . L i ) ) ..
electrical circuit should be accomplished by making and debugging, and the digital
circuit design by simulating and programming. With the design and accomplishment of
typical project, the students can deeply analyze the analogical and digital circuit, learn

how to design modern electrical system and how to analyze and solve the practical

issues.

RIEBF RN
Course Syllabus
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Learning Outcomes

WRIEE Bl R IEAR
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B#r 3: BEBEESNRE. ®iIHRE. BERE

s 10.1 EERE

Learning Outcomes Major Objectives

Objective 1: to understand and master the basic
knowledge of electronic circuits, and have the ability 1.2 Master basic knowledge
to analyze electronic circuits in engineering problems.

Objective 2: to master circuit design, debugging tools | 5.1 Master technology of circuits
and computer aided design tools and technology. design

Object3: have the ability to write experiment report, o
i 10.1 Writing reports
design report, summary report, etc.
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I. Introduction of modern electronic system design method (Learning outcomes

i1D)

The instructor explains the design methods, steps and design environment of
modern electronic systems.

1.1 Issue of design task book

Including the design topics, the main technical indicators and design requirements, given
the original materials and components, the use of instruments and equipment and reference
materials and literature.

1.2 Circuit explanation

The instructor introduces the necessary circuit principles and circuit design methods.
II. Comparison and demonstration of design schemes (Learning outcomes 2)

Topic selection and design task study, information and literature searching and learning,
grasping the basic method of engineering design, drawing design schemes, determining the
optimal scheme by verification and comparison of different schemes through necessary
circuit simulation, design calculation, draw the diagram, system flow chart and circuit
principle diagram of the system frame. Draw the PCB diagram, complete the design.

II1. Design and implementation stage (Learning outcomes 2)

After reviewing the pre-designed program by teachers, students can carry out the design,
assemble and debug of system circuit, test the function and technical index, record the

experimental data and waveform.
IV. Design summary stage (Learning outcomes 3)

Students complete the course design report, train and improve students' ability to write
research reports and organize technical information, and also cultivate students' ability to
abstract and summarize from practice to theory.

Curriculum design report mainly includes: design; design requirements and technical
indicators; the components list; the instruments and equipment; design content (including
scheme argumentation, system design principle or HDL description, unit module circuit
principle diagram or HDL description); experimental summary and experience (including
analysis, analysis the simulation data and waveform analysis, experimental data or waveform
fault and solving, design problems and improvement suggestions, gain experience and

suggestion etc.).
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. Course . Home .
Topics Teaching Methods Assignment Outcomes
Hours Hours
. . : Outcome
1.1 1 day Teaching / Practice 1 day Self-learning 1\ 2
Discussion/ Practice ) Outcome
1.2 1 day 1 day Self-learning { .2
Discussion / Practice 2 . Outcome
2 2 days Self-learning
days 12
Discussion / Practice 2 . Outcome
3 2 day Self-learning
days 1.2
Discussion / Practice 2 Self- Outcome
4 2 days . "
days learning/Writing 2.3
ERZARRLS (%)
Assessment content and Percentage
EreE FETERIN SRR REERES
= =LA =1 Daily Results show Reports writing B ExEL 5l
¥R
c Index performance (%)
ourse N - = | ;s :
soals points RERM BIR | V@R | &It | {7 | & | Percentage
wit | BW| AR | E | &
EZAN 2 | i
.L
Grading a5 1 o ® 2
- 1.2 10
Objectl
™ 30 20
AfR2 ) 50
Object2
3 15 15 | 10
BfR3 0, 40
Object3
&it 10 50 40 100
1. XA E49, (EHETFRAREM), hERMAFHAML, 2008, EhR
2. Trie R, (BFBEFRAREM), FEARMAFLMAL, 2008
3. &M F4%, (EDA AR5 Verilog #%&it), BZFHkR4t, 2008
4. O E4, (CPLD/FPGA FIRIZIZEHRMHEAHIZ), MM I HARit, 2006
5. (BRHKERALRFIEHETIZ)
http://wenku.baidu.com/view/ 7¢53d1149¢31433239689320.html
6. (RBIRERBVERM A EFETT) o0
http://v.youku.com/v_show/id XMTIzNjU3NTAO.html?f=17032742
¥ K&%EER | 1. Liu Runhua, Fundamentals of Analog Electronic Technology, China University of
Textbooks & Other Petroleum Press, 2008, Second Edition.
Materials 2. Yu Yunhua, Fundamentals of Digital Electronic Technology, China University of

Petroleum Press, 2008.

3. Wang Jinming, EDA Technology and Verilog Design, Science Press, 2008.

4. Ma Yu, Practical Tutorial of CPLD/FPGA Programmable Logic Device, China Machine

Press, 20

06.

5. Soldering and Manual Welding of Electric Iron, http://wenku.baidu.com/view/
7¢53d1f49¢31433239689320.html

6. Using Method and Skill of Electric Iron,
http://v.youku.com/v_show/id XMTIzNjU3NTAOQ.html?f=17032742
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Syllabus of the Principle of Microcomputer
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Course Information
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Course Name

WALIRTE

The Principle of Microcomputer

FHRPEH - ~ o s g B BB A
School EE5EHTIE¥RT School Code 05
ERA BB RIZHIBA ML RERIRTZ ERA
Leader Kang Zhongjian Team Members the Principle of Microcomputer
IR 05211 9 35
Course Code Credits
i FRt s6 LI A v
B haet 3 Lej:t;;f ;I;);rs Experiment Hours
Course Hours ) SCER AT
Programming 0 i 0
Practice Hours
Hours
RN R i
Home Hours
ERE Baffk
Audience Automation
RRES L3878
Language of Instruction Chinese
s giBRE BFgitEs (C/C+H) . BB, RINBE FRAMEFE FHAR
. Programming Language (C / C ++), Circuit Analysis, Analog Electronic Technology
Prerequisite o .
and Digital Electronic Technology
FRIER—EER, THRMRENZUVEMIR. AREZTZRNTANILE
GEEAREMRM TR 8086-CPULEMFIRGER . RS ARG MESEF
Bt EHBREEOAE, MNAEEOSE, THIREH 8255 ATIR R
REEOGZE, MSPA30E N FIRGLEH . MSPA30MICHRIZEMAEH IR, #h
BRNARS . HENEREHF BT LAXERTENMIZE RS . BEAIR
BENFS], ROEBMEEMNAZEEEZEORARNEARTR, EXHE, £X
TERBMERTTE, BEIKBRIFHIIE, 2ETENRGEREDRITEE,
RAZ AT W ARG RENRANEARA, AREAEXTIRENE IEEEREMANE

Course Description

WU N AT & RET] . BT RIEF SHERIARB R EE AN E1EEH, 1557
BEFIMENLRIES. GINMENEK: 52)
FLESCIIR, PMARIWRE (BURESLE), 24581,

This course is a major basic professional course with very strong practicality.
Course contents: the basic composition and working principle of microcomputer
system, structure and the system composition of 8086-CPU, instruction system and
assembly language programming, memory and its interface methods, input/output (I/0)
interface methods, programmable chip 8255 and interrupt system and its interface




method, introduction and system structure of MSP430, C programming basics and
hardware resources of MSP430, new type of microcomputer system, computer
architecture and mainstream computer measured and control system related to
automation majors. Through learning of this course, require the students to understand
and master the basic knowledges, concepts, working principles and methods of a
microcomputer system and its interface technology. Through the training of
experiments, require the students to master the basic design method of interface of the
computer system and the basic technique of the microcomputer system and its
applications. Besides, lays a theoretical foundation and built a capability to carry out
the application development of software and hardware of the computer for the study of
subsequent related professional courses. At the same time, enhance students'
communication skills and team spirit, and develop the self-learning and self-
development abilities through the course. (Corresponding to graduation requirements:

5.2)

“microcomputer principle” for 24 hours.

Combined with experimental course, and hold separate experimental class of
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Learning Outcomes Major Objectives
Objective 1: Understand and master the basic knowledge of the
computer, and have the ability to carry out hardware and software 5.2
analysis and design according to complex engineering problems.
Objective 2: Be able to understand and master the electronic
information system software design skills, master the hardware 59
design and debugging of modern tools, and understand its ’
limitations.
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Chapter 1 Introduction(6 hours) (Learning Outcomes 1)

Emphasis of this chapter: Machine number and true value, complement
representation and its operational method, fixed-point number and floating point
number.

1.1 The importance and the learning method of the course

Status and characteristics of the course, the relationships between the course contents and
specialized courses, the key and difficult point in the course study and the learning method of
the course.

1.2 Microcomputer Systems

Development history, classification and characteristics of the microprocessor and
microcomputer. The basic working principles, composition and structure of the microcomputer,
stored program control, microcomputer system, CPU, memory, I/O interface, the hardware
structure, performance index, bus (parallel bus and serial bus).

1.3 Related terms and data representation in the computer

Bits, bytes, words and word length, bit numbering, address and contents of the memory
unit, memory capacity and the commonly used units, and data storage formats in the memory.
Numerical system and its conversion. All kinds of coding system (the original code, radix-
minus-one complement code, complement code, BCD code and ASCII code) and its operational
method. Fixed-point number and floating point number.

Chapter 2 Structure and the system composition of 8086-CPU (5 hours) (Learning
Outcomes 1)

Emphasis of this chapter: Minimum working configuration of 8086, segmental
structure, segmented storage and segmented addressing process.

2.1 Structure and the system composition of 8086-CPU

Performance, basic structure, internal structure and major features of 8086. Pin function,
minimum pattern configuration and maximum pattern configuration.

2.2 Organization of 8086 memories

Segmented storage, segmented addressing, the way information is organized in the
memory, physical address represented by logical address and its formulating methods. Analytic
structure of memory and read-write of the analytic structure.

2.3 Timing sequences for 8086-CPU

Timing, clock period, bus cycle, and instruction cycle. System reset sequence and state, the
timing sequence of bus cycle (including read/write bus cycle).




Chapter 3 Instruction systems and assembler programming of 8086 (9 hours)
(Learning Outcomes 1., 2)

Emphasis of this chapter: Addressing modes of branch instructions, specific
application of the instructions, the use of flags and calling procedure of the main
subroutine.

3.1 Addressing modes of 8086

Seven kinds of addressing modes for operand, operand, operation code, representing
method of machine code and four kinds of addressing mode for the branch address.

3.2 Instruction systems of 8086

The basic format of instructions, data transfer instructions, arithmetic operation
instructions, logic operation and shift instructions, transfer control instructions and control
instruction of the processor. The function of commonly used instructions, and the adopted
addressing modes and its impact on the flag register. Stack and its operation process, address
generation of the shift instructions.

3.3 Assembler programming for 8086

Design method of integrated assembly language source programming and its examples,
computer debugging process, the calling procedure of the main subroutine and its
implementation process, simple understanding and application of the pseudo instruction.

(Integrated schoolwork: Commonly used pseudo instruction and its application. The
necessity of assembly language mixed with C language programming, and the concrete
programming examples)

Arranged at the beginning of this chapter in advance, require and guide students to self-
study, and this can be submitted when finished chapter 6.

Chapter 4 Memory and its interface methods (3 hours) (Learning Outcomes 1. 2)

Emphasis of this chapter: Extension Methods of memory, address decoding
principles and its design, and the connecting of the CPU and memory.

4.1 Type, characteristics and structure of the memory

Classification and performance index of the memory, basic structure of the RAM and its
composition, single and complex decoding methods of the RAM, and structural principle and
operating characteristics of the PAM.

4.2 Memory and CPU interface

Address decoding principle and circuit design, interface circuit design of RAM and CPU.
Memory composition, connection and address space allocation of the microcomputer system.

Chapter 5 Input/output and its interface methods (5 hours) (Learning Outcomes 1.
2)

Emphasis of this chapter: Design of I/O interface circuit and I/O interface software,
and the practical application interface design of the 8255A.

5.1 Basic methods of input/output and the I/O port addressing

The basic method of data exchange between peripherals and CPU, programmed I/O mode
and interrupt control I/O mode. Addressing mode of I/O port, the input/output instructions, port
address and port addressing.

5.2 Programmed /O methods

Unconditional transfer 1/O, conditional transfer I/O interface, the interface circuit design
and software programming.

5.3 Programmable interface chips 8§255A

Function, structural components and operation mode of the 8255A. The design, operation
mode and control words setting of the 8255A interface circuit




Chapter 6 The interrupt system and its interface (6 hours) (Learning Outcomes 1,
2)

Emphasis of this chapter: Interrupt, the interrupt handling process, interrupt vector
and vector interrupt, and interrupt interface circuit design and programming.

6.1 The interrupt system and interrupt handling process

The concept of interrupts, interrupt system, interrupt function, and structural composition
of the interrupt system. Interrupt technology of the microprocessor and interrupt handling
process (interrupt request, interrupt response, and interrupt handling and return).

6.2 The interrupt priority and interrupt nesting

Interrupt priority, multiple interrupt and interrupt shielding.

6.3 The interrupt vector and design of interrupt interfaces

Vector interrupt, interrupt vector, interrupt source type of the 8086 interrupt system, the
interrupt structure, the interrupt vector table, interrupt priority and interrupt handling process.
8086 internal interrupt handling processes, external interrupt handling process, and 8086
interrupt interface circuit designs and programming (interrupt vector setting and the interrupt
service routine).

Chapter 7 Introduction and system structure of MSP430 (2 hours) (Learning
Outcomes 1)

Emphasis of this chapter: Application of MSP430 and the structure of the
microcontroller.

7.1 Development and application of MSP430, architecture of microcontroller (compared
with the architecture of 8086)

(Integrated design report: A specific integrated MSP430 application design, which covers
the basic content of this part. This task is arranged at this time in advance to the students, and
be handled at the beginning of chapter 10.)

Purpose: 1. Guide the students to finish the follow-up study and experiment.

2. Transition and connection to the subsequent courses for all students of each
specialty

3. Preparing and exploring for the adopted examination link (e.g. grouping
defenses)

Chapter 8 Introduction and system structure of MSP430 (2 hours) (Learning
Outcomes 2)

Emphasis of this chapter: Basic approach of C programming, setting of control
register, the interrupt vector and the interrupt service routine.

8.1 Basic approach C programming for MSP430

Basis and basic approach of C programming for MSP430, relevant header file and the
macro definition, and the setting method of the control register.

8.2 Interrupt systems for MSP430

Interrupt system of MSP430, the definition and the statement of the interrupt vector,
interrupt priority and interrupt service routine.

Chapter 9 Hardware resources of MSP430 (12 hours) (Learning Outcomes 1. 2)

Emphasis of this chapter: GPIO, clock system, timer, and principle of ADC12 and its
application.

9.1 GPIO

Composition of the general 10 interface, the definition of the pin, function and setting of
the pin, 1O interface interrupt and application of 10 interface.

9.2 Clock systems




Low power consumption characteristics of MSP430, the composition and configuration of
the clock system, low power consumption and wake up in the program design.

9.3 Timer

Basic consumption of a timer, counting mode, the principle and application of the
capture/comparator.

9.4 ADCI12

The fundamentals of ADC12, composition and operating principle of the ADC12, and the
function and set up of the register and its applications.

Chapter 10 New type of microcomputer system and its application (4 hours)
(Learning Outcomes 1)

Emphasis of this chapter: New type of measurement and control system and its
application.

10.1 Pentium type processors, basic consumption of a system and its operating principle

10.2 Bus, computer architecture and other microcomputer system

Serial bus and USB bus. Computer architecture (including Von Neumann structure and
Harvard structure), DSP and ARM.

10.3 Computer measurements and control system and its application (different majors can
be selected taught for modularity)

Automation, measurement and control, electronic professional: DCS, SCADA, field bus,
the Internet and configuration software

Electrical engineering: PLC, relay protection network, motor control network, electric
power scheduling simulation software.

We can also choose other application systems (regarded on the condition of students of
each specialty), and regard computer nodes, industrial control network, measurement and
control algorithm and application software as a whole application system and present it to the
students. Then, decomposing the system into several knowledge area and lead the students to
achieve the positive thinking for the professional application. Besides, arousing the learning
interest and thirst for knowledge of the students in the subsequent of the course.

(Literature review report - the new type of measurement and control system and each
majors can be required specifically. This task can be assigned at the start of this chapter, and
must be handed 1 week after finishing this chapter or before the exam.)
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Syllabus of Experiment of Microcomputer Principle

RIEEAKER

Course Information
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Experiment of Microcomputer Principle
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Course Description

RERBHONESENFEOTEER, BRUFER, EXEENERRSE
SRS L

This course is the compulsory experiment course for automation, electronic
information engineering, electrical engineering and automation, and measurement and
control technology and instrument, etc. And this course is mated with a theoretical
course on microcomputer principle. Through learning and training of this experimental
course, students are required to be familiar with the assembly language, C language

programming, and mixed programming method and its developing environment and
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debugging tools. Besides, students are required to master the commonly used principle
and application of the programmable interface chip, especially the basic knowledge and
necessary skills of interface design of hardware and software development. Meanwhile,
this course attaches importance to the training of design and comprehensive
experimental content on the basis of emphasizes the basic experimental skills training,
strengthen the understanding of the basic concept and the basic principle of
microcomputer for students. This course also helps students to consolidate and deepen
the understanding of theoretical knowledge, develop the ability of experimental
operating and the ability to analyze and solve problems. Besides, students are trained to
have the seriously scientific attitude, the rigorous work style, and the consciousness of
innovation. Additionally, students are need to get the initial training in scientific
research.
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Learning Outcomes Major Objectives

Objective 1: Understand and master the basic knowledge
of the computer, and have the ability to carry out
hardware and software analysis and design according to
engineering problems.

Objective 2: Be aware that there are many options for
solving problems.

4.2
Objective 3: For complex engineering problems, based

on professional theory, be able to design feasible
experiments according to the feature of object that being
information processed. Be able to build experimental
devices according to the experimental program, and carry
out the experiment safely using scientific experimental
methods. Be able to collect and process experimental




data correctly, model, analyze and interpret the
experimental results, and get reasonable and wvalid

conclusions through information synthesis.

Objective 4: Be able to master the software design skills,
master the software design and debugging of modern
tools, and understand its limitations.

Objective 5: Be able to write experiment reports, design
reports, final reports, etc.
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Experiment 1: 8086CPU addressing mode and assembler programming

Use of HQFC integrated programming environment, assembler programming and debugging
method, and the use of sequential program structure.

Experiment 2: Cycle program structure and procedure call program design

Design and debugging of cycle and multiple cycle program structure, design and debugging of
subroutine calls, master the intersegment near calls, and understand other call way.

Experiment 3: Simple output interface

Understand the preliminary knowledge of the interface system, master the hardware design of
simple output interface, and study the software programming and joint debugging method of the
hardware and software.

Experiment 4: Simple input interface




Disappears shakes principle of software and hardware, hardware design of simple input interface,
and the software programming and joint debugging method of the hardware and software.

Experiment 5: Programmable parallel interface 8255A

Application programming and the joint debugging method of the hardware and software for 8255
basic operation mode, hardware design of digital tube static/dynamic scanning display interface, the
software programming and joint debugging method of the hardware and software, and the
composition of the complex interface circuit of the multi-port address.

Experiment 6: CCS compile environment and system design of MSP430 series development
board

The use of CCS integrated compile environment, programming and debugging methods of
MSP430 series development board system design, and the setting method of delay time.

Experiment 7: The application of general IO mouth and external interrupt

Set up and use of GPIO, IO mouth introduced external interrupt, and setting methods of the
interrupt vector and interrupt service routine.

Experiment 8: Design and application of displays based on electronic paper module

Method of calling a function, and design of display characters, numbers, variables, graphic, font,
etc.

Experiment 9: Design and application of timer interrupt

The setting method of the main timer, the application of the timer interrupt.

Experiment 10: Timer_A comparison/capture mode

The application of the comparative mode of the timer, producing a square wave using the timer
with the comparative mode, method of output PWM waveform, the application of the comparative
mode of the timer, and the method of measuring the signal frequency of the square wave.

Experiment 11: Design and application of ADC

Principle and application of ADC, design of the temperature sensor, the acquisition and
processing of gear potentiometer analog signal.

Experiment 12: Integrated application System Design

The design and debugging of the basic interface circuit and the basic MSP430 single chip
microcomputer application system, and carry out discourse analysis for proposed problems.
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Edition), Higher Education Press, 2002.
5. Baohong Ren, Kejun Xu, Principle and Application of MSP430 Single Chip Microcomputer:
MSPA430F 5xx / 6xx series of single-chip entry, improve and develop, Publishing House of Electronics
Industry, 2014.
6. Microcomputer Principle and Interface Design, planned by school.
HE
More
#F
Notes
RPAMEA FRE HRZAR/BREEE) XEE
Author Chen Zhen Approved by Liu Fuyu

E: ATLUREIBE S EEEZS NP ST REMLES, RIZERERRERE AR ELMR.



https://book.jd.com/writer/%E4%BB%BB%E4%BF%9D%E5%AE%8F_1.html
https://book.jd.com/writer/%E5%BE%90%E7%A7%91%E5%86%9B_1.html

Mik—: ZRMBER
IWIMBEES
FRIESIINE | SIS | TRl L | ®E | me | SBE | e ceyy | FHE | seng g | REIT
STIATR B &R P, = . B %S A | =R LG A H * SMUESid) mEEEN i BB B "
- Awi. &
8086CPU St | s TR B MR |
BRI RE WALERE 5041 ﬁﬂf&? 5041001 1 2 i DA Wittt S8k, | st Tﬂ’ﬁf =
o ST eI s | = | SHEE
glﬁﬁ_ "_“'I:FI \ T o =
L 1388
i Baift. B
ERRRRLEA |, P TRE. B EIR | e
AGRARIE | Lo | s | TR sodoor | 1| 2 | mm | W | b | SAm |msm | S0 | 8
gt K2 7': y:';ﬂ\ MRS =
Fepid e
—— aaie. @
R FEE. B | MR ” =
p = B zsI
wopuen | POURR o [ RIIEE D s 0 | 2 | mm | mu Wit | SEm. | msme | POVRE R
FIE PR SEIGH DA S = SWRE
FHl %28
- A
R FEE. B | MR ”
pm = B /\E
mepagen | POURR o [ RIEF D | 1 | 2 | o= | o# Wit | SEE. | msme | POURE g
] SR A T H A = s KWERE
KN E FRSCIE ERARS = eSS
FHl %28
- aate. @
R FEE. B | MR
catims | s VR s .
WESHTER | RIRE ), ﬁijfff* 5041005 | 1 2 A 1 Gat | SAMK. | BRR | . =
[1 8255A ZE BESEIa MERAS | = S
e 33




Sl AN::)

CCS #mIFIME FEESE :
. FEE. B | MiE
MSP430 % LR | T LR
A 530¥ @@fﬁ 5041 ﬂf%* 5041006 £t DA W S8, | BXi f@i% =
FF LRIV AR K= PRSEIe ST 425 3 A - LW E
gEit oty MIEHARS =
1% 2%
S B, B
®BAI0A5 e FEE. B | HHE
WAL= | TiE% DN
SRRt | TOVRE | oy | BIDEES ) 0r s | o Wit | Smak. | msw | TR o
L= [SRASMITE N N - SLhw kB
i Stk MIEFARES =
- 358
- ~ Bahft .
o Y — Ei’?ﬁ %21% $ L
REGRIT SR | 5041 | oo | 5041008 £t A et | SEmK. | BRR | o 2
KN E FRSEIE ot o - XRE
A Sk MIEFARE =
i 58
" =R iégii AR
ERTRETEIE | MR | TFE% LR
" I @RF_ jﬁ 5041 EEE* 5041009 E Atk AN Zak S8azmt. | EXE ﬁ[*ﬂiﬁ =
T5NA X E (FRSMvE2 4 e ke N XRE
a4 s MIERARES =
Frul -
&
RIS A o go 2| .
Cmer A) | VBRI | gy | PITER T 01010 wm | oM | mek | Sapk. | mEsw | ORE | g
A PB4 3R X E FRSMvE2 4 e ke N XRE
e VAN MIERARES =
=N el 5
&
=R iig\i LR
£ SIS E /’u_: = ‘l:l.‘—‘l. [= RSN w 25 ,}u{ =
IOORIRITS | BRI | oy | PIIER ) souony R 2 Gat | Sami. | msp | OURE Z
N SCIE= [ASMITE T 425 4 R - SLIRE
s WEEAS | =

&




Eesk el
Q%'\mﬂ%:gﬁ ?ﬁfﬂtﬂﬁii 5041 i‘jfﬁi 5041012 1 2 E i DAY Q$é|$ :EE;MEE ggi @ME% =
wit L= [FASAEvE 2 ittt AR S N SKERE
S chuly AR z
%25
Miz=: RIEBRARERERERIE
- \ N PR AR HE
SED ERER BB .75 (100-90) R 4F (89-70) % (69-60) A& (<60) B
BRI ML | BRI SRR UL, | BECRRER S R | BEOR BRSO R | BECRER BT | WA B
RN, AR TR | EELRBAMA . Bt | WESTHERBIG, | RREEATROE | BT | R
AT HEEAF AT S B | SEURHRAE . BRI S AR B | AR R A B, BEECRER | AMER, BKEECE | BT,
e BEJTs INRERARIF SN | Y0, BREE AN | EBONNE, REWPER | MBURIEEAM | BEERR R 551 10
EE! HEARENR, A SRR R E A | SR BT RE R WA GNMRATLR | 5, BESEmRB | EXRITE, A é? 10
XA S AT R 43 Fit, it RETE SR IR
5Bt e it
PEMFRAT: TSR, TTR
Ty SEENEAE. SRIRR AL
MK
BxrAsit. AT EREL | B, MRS, | EWRGEER AR | REEIR RS | AREEEISFIRAT | REER AR
F WATTREALASNM | RSN, SR Z MR | CRAFRE 2R | RAFRERRR | SKIRAERI | RS N AR
RS EAR G LA | %0 M EATRIOTATIA | 7%, FEAEAD | TRIEEE, g | MRy RZERs | MMBRTE | B3 10
Hbr2 | SRR TR, Gk | k. 7 SBATAT A o T AT, | B FTAT. AHH, 21| %E 10
NP EA Z MR | PPRERTT: PRI, Seit | ()77 AN AT
AR i, SRl SRS 17
S




P AR AE

RE oo \ -
H#w EEER ERABERFRAT .75 (100-90) R4F (89-70) A% (69-60) A& (<60) )
R0 TREAE, BB T | RBURRR. MREMOCHEEMFSLL | BENSHERATI LB, | RERSMERRUIEE— | EIRIRARHOR | AR SRR
LA FE, HRAEHEEAL | BUH BR, BRI ERASE | I RN | . RGN | RGN | A RGN
B GARFAE, Wit rAT | RE, RAEAAE A TR | MEREIRAS, JFRIE | MIWRIAERERR | EOUFEARIRRIE | S SR R 4
(5867 %8s MRIESLIT | HEAT SERP B SEI MR 92 | MRt IRk R4 bR, IFRIEMERESE | REIRARETEECS | MERERRARANTH
FAELIAE, RAR | K, JFusie s RAGKEMERENE | B EIERREEE | RARSRSH. B | BRGREARE | S5k s 10
Hb5 3 | 2 MsEi i ik e TR | 170 Hr WS B AR | RARHAERTRZNE | W b 10
SCBy; IEMSREE. ARFESC | YPNERS: CPRSSCE:. Seiend AR, | MERGME, Wi | REMMERIG LR o
W, XSG AT | YR RS A R AR RE AT | SRR HE A IER o
FERE AR, JFE | S
W5 B ARG AR
DR E
RERSELMR IR B IIIE R G | IBRRAR: MRAGMISCHBECF LR | RS IRIE RN | M T RS | REBVSREN | ARERM A&
BB S R PR | BUH 2K, At Sigy | B, PR UMy | SRR SRRENE | Rt | MOE T R
A, FEEEABOHS N | KRB, MR TR | RS T RN | 20, GWEONE | AIES, MR | SNSIESRE
HOSRAR LR, JRSRMREICR | AT SCRR P SCUe R LT FUSK | SEPESRVACRAE, B | BRI RABHL | SEHER R | ARERE, &), o
Hbr 4 | BRIES K, JFXSERAURAMEE VR | WO SHEL  | RAT RGEREN | SlERERNT. | FFRIEHRSS b 10
1793 #. Xt R G RE RN o 2R ®o o
PRAERTT: PIFSEit. sesRad e,
Berh R 5 R s A SR AR 53 BT
&
REUSIEE SRR . Wit | KB S WIS ML | RERIE PR S0 | B EREAFKIE | B IRBIARR | ASREIEF
Wt BERESE. e PERMEREARIREOR, | BEEMRHERIRE | B3, EMR | RIERE, &’
PRONER: TSI SRR G A | B RS e | s, BOHRIER | IEREXN RGN | AEERIER
Hbr 5 LA A SHERIETT SR, I | BEARLVERR | RERRN, R | ERits i 20
Wit HRIERE, W | fr2k, WRIERBESH | .
ANERESRFRZER IR A7 7 3

—i/%o




(BRIIZFIRARRIZRIT) HFEXHN

Syllabus of Singlechip Control Technology Curriculum Design

RIEEAKER

Course Information

RIEBTR

Course Name

B RS AR R

Singlechip Control Technology Curriculum Design

SREEHTREFEMR
3} =5 R =3 LR
RIS College of Information and Fraptiss 05
School ] ] School Code
Control Engineering
R A RERE RIZHIBA BRAREF
Leader Kang Zhongjian Team Members Embedded Teaching
g -,
IR 0513412 7 2
Course Code Credits
i FRt 0 SLIG R
. " Lecture Hours Experiment Hours
RR 2B e ;
Course Hours o SERE AT 2 &
Programming 0 i
Practice Hours 2 weeks
Hours
WRIMNERT 2@
Home Hours 2 weeks
ERE Sk
Audience Automation
RRES L3878
Language of Instruction Chinese
P EaiTHIRIE . MR, RUBFHEAR. HFEFRA
Fei&iRTE . . . . .
p it Automatic Control Principle, Microcomputer Principle, Analog Electronic
rerequisite
d Technology, Digital Electronic Technology
RNIRIFERGEBEON, BELEE, BFEEK, BIRE. CESEFE
HEHIRIE, CABRMERGHITHARIRIES R, SRABEFALRZGHITER
HUNEIEHIRARRIT 5T 4, &7 Bl Tl SER R RE A AR B ah L TIZE)RERY
REN1, BERBAMIAESIERES, ARMEREREFLETEM. GIREZER
N This course requires the integration of circuit analysis, analog circuit, digital
RIZE T 1 s y s s

Course Description

circuit, computer principle, C language programming and other courses, the use of
circuit simulation software for scheme demonstration and design, the use of simulation
development system for single-chip measurement and control technology design and
development, training automation professional practical skills and the ability to solve
automation engineering problems, training team coordination and cooperation ability.
lay the foundation for the development of various intelligent devices. (Major
Objectives: 3.2,5.1,9.2)




RIEHF AN
Course Syllabus

WRIZEHR

Learning Outcomes

R ER

Bl EORIERR =

BiF 1: $IEHAaF T B REE R TTIZER,
REBRIT/ AL HBEHELZHEKRNENURETHREN
MITH R EREX.

32 Wit5H#%

Bir2: ZEETERESERNASGTL. BASHEN
BNt TEFMEA, EBEMREERMHEESER
TEERES. TRIAEMZ R, MNEHRTIZ0

510 IRIE (HEHK
B FEEG. #HENgit

FS RMBTFRGHTON . HHSRL )
E:B‘ 3: EEMBAERNNFFAERENSRE, TRESHNI 02 AR

Learning Outcomes

Major Objectives

Objective 1: Aiming at the complex engineering problems in
the automation field of petroleum and petrochemical
industries, we can design/develop the measurement and
control schemes and control algorithms of automation units
or devices to meet the specific process requirements.

3.2 Design and
development

Objective 2: Master the development, debugging and
computer aided design tools and technology of electronic
circuit and single chip computer system, can understand its
limitations and select and use appropriate instruments,
engineering tools and professional simulation software to
analyze, calculate and design the electronic systems involved
in complex engineering problems.

5.1 Modern tools
(simulation software,
development system,
aided design software)

Objective 3: Be able to take responsibility for the members
of the team and complete their own work.

9.2 Personnel Team
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MCU curriculum design consists of theoretical teaching and curriculum design of two
parts.

Curriculum theory part: (Outcomes 1. 5)

Chapter 1 Basic Design and Development of MCU

The key points of this chapter: application design and development methods, compile
environment, C programming language, circuit design software

1.1 The concept and characteristics of MCU

1.2 MCU and its application status

1.3 Application design and development of MCU

1.4 MSP430 MCU Experimental System

1.5 C language application

1.6 circuit design auxiliary software

Chapter 2 Structure and Principle of MCU

The key points of this chapter: microcontroller CPU, memory structure, interrupt
system, clock system, low-power mode of operation

1.1 MSP430 MCU CPU and memory

1.2 MSP430 MCU interrupt system




1.3 Clock system and low power structure

1.4 MSP430 MCU internal control module

Chapter 3 Input and Output Module of MSP430 MCU

The key points of this chapter: the structure, principle and function of each typical
input / output module, and the configuration of control register

3.1 GPIO

3.2 ADCI12

3.3 Timer

Chapter 4 MSP430 Communication Module

The key points of this chapter: USCI, SPI, 12C communication module structure,
principles and functions

4.1 USCI interface and communication

4.2 SPI interface and communication

4.3 12C interface and communication

Chapter 5 MSP430 MCU Design Example

The key points of this chapter: reliability design

5.1 Design examples

5.2 Reliability design

6 Part of the Curriculum Design: 1 weeks (Outcomes 1. 2. 3)

According to the requirements of complex engineering problems, the curriculum
design of project development organization is adopted, and the whole course evaluation is
carried out by project development.

Organization form: 3~4 people constitute the project development team, clear the
content of the project division of labor. Using the combination of practice and training,
arrange the laboratory open every day.

Self selected topic, item bank, selected topic combination. In the course of teaching,
students should be selected topics, research, design, programs, familiar with the
development environment, circuit design software.

Design process:

1 Familiar with experiment platform and development environment;

2 Develop project plan and target;

3 Project detailed circuit design, drawing circuit design and printed circuit diagram;

4 Conduct project development and joint debugging;

5 Welding hardware circuit board, combined with procedures for joint debugging;

6 Acceptance and defense of the project

Class Schedule &

Requirements
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Topics Teaching Methods Assignment | Outcomes
Hours Hours
. . . ) Outcome
1.1~1.6 4 Teaching / Discussion 4 Reading 1.2
. . . ) Outcome
2.1~2.4 4 Teaching / Discussion 4 Reading 12
. . . ) Outcome
3.1~3.2 4 Teaching / Discussion 4 Reading 12
4.1~4.3, . . . . Outcome
4 Teaching / Discussion 4 Reading
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6.1 0.5day | Supervise, guide, check 2 Reading 1. 2.3
. . ) Outcome
6.2 0.5day | Supervise, guide, check 2 Reading 1203
. . ) Outcome
6.3 lday | Supervise, guide, check 2 Reading 1203
. . ) Outcome
6.4 2days | Supervise, guide, check 2 Reading 1. 2.3
. . ) Outcome
6.5 0.5days | Supervise, guide, check 2 Reading 1203
. Outcome
6.6 0.5day Check 2 Reading
I. 2,3
X _ _ ERAREES (%) .
wZERR | EBIRR R EREE 11
Assessment content and Percentage
Course Index - - - (%)
. TS | RREE | o
goals points | EARTFRIN . Wit RS Percentage
iR & i
H#r 1
st 32 10 15 15 40
ERAN Objective 1
Grading A2 | 10 15 15 40
Objective 2
T 3
A 9.2 10 10 20
Objective 3
Bt 10 20 40 30 100




1. FAR 4m, (MSP4305XX/6XX RFIH WLV LA 5508, M HE HRtE,
2012 4, B 1R

2. KRNI S, CBBEACESIRIE A %it), TEHERF IR, 2008 £, &1k

3. 4 4R, (CRAML CIBESERBELI 100 )5 T 8051+Proteus 15 E ), HF L

#MRSEERN | MHRE:, 2009 &, 1R
Textbooks & Other | 1, Wang JianXiao, "MSP430 5XX/6XX series single-chip application foundation and
Materials practice”, higher education press, 2012, first edition
2. Zhang Lichuan, "principle and design of intelligent instruments", Tsinghua University
press, 2008, first edition
3. Peng Wei, "MCU C language program design training 100 cases: Based on 8051+Proteus
simulation," Electronic Industry Press, 2009, first edition
HE
More
#ix
Notes
P EEYN 2 AR HIZAFREBEMEED) HERRAY
Author Liao MingYan Approved by Hua ChenQuan
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Syllabus of Professional Understanding Practice

RIEEAKER

Course Information

RIZBTR

Course Name

FAlIAIRES]

Cognitive Practice for Automation

N =2 5IEH LIS o 1
FHE R N o BrEpik g
College of Information and 05
School . ) School Code
Control Engineering
faRA BB RIZEIPA Wi E e
Leader Kang Zhongjian Team Members Practical Teaching
Yy TN
AR 05991110 i 1
Course Code Credits
IR AT SMlric ;)
. R Lecture Hours Experiment Hours
R 1 A MRS -
Course Hours * ) SCER AT
Programming _ 1 &
Practice Hours
Hours
WRIMNFRT 1 &
Home Hours One week
ERE Bzt
Audience Automation
FIRIES it
Language of Instruction Chinese

Ffi2iRi2 TiEHIE. FrEfihg
Prerequisite Engineering Drawing. Freshman Seminar
NRERBAUZTUEFEEFIFTWREZAN— N EEZNIESEHZR

o BEEBMHEMEIN T B SSSHUER, EFETRENUEARER
HUETITWHHRERARL RIS, THREVHE~IEREEEKE, THE
WEEW AF TR, EEIAZWRRMEINR, AEEEWRENFE T
TEAL. ITREERIEFRS: 6.1,8.2,9.1,12.1)

BIZ A This course is an important practical link for students who major in automation,

Course Description

and should be offered before they study the professional courses. Through professional
lecture and visiting some typical enterprises outside school, students will not only have
an understanding of application and development prospect of automation techniques in
petrochemical industry, but also learn about the production process and management of
enterprises, as well as their demand for talents. Professional understanding practice
course can enhance students’ perception of specialty and lay a foundation for follow-
up professional courses. (Corresponding to graduation requirements: 6.1, 8.2, 9.1, 12.1)

RIEHF AN
Course Syllabus

RIEER

REER EEI ERIERR




Learning Bir 1. EEABAKFTLEMNCIIS TELIMNER, H #RESBMLEX
Outcomes ES5BIMLBEXRARRE, P BERIEEZEM, THRA E"Jﬁ?k*a?/ﬁ, FEAlEY
M TE I HSE BRI R, RAVEREMN
B#r 2: BAERSEAE. BETFUMIRRLEESAEFMT _ \
=] 7+ A== ok /e 8 2 ?ﬂ:u'ﬁgﬁjﬂ{*ﬁ%
Bt ssE, HeEgEIEIkPARETRIERES I 4TSS
MSEMBITRIE. Y
Bir3: BRZFRNERTHENGSMEENERMRER
HWEANFNEMBFNEX . BE2EEE, BRSF3. 9.1 EBHFBAEIR
%EE\ )LIJILE,]X\Szﬁ
B#r 4 XEEMUIMNENEARIVRFEE, ERRARN 121 ERARL S
RERMBEAREDT THIAMENNTWIER, FFEE TMEéé
FIMEFZINAEEBERIIAIR.
Learning Outcomes Major Objectives
Objective 1: Experience in engineering practice in automation 6.1 Familiar with
field of petroleum and petrochemical industry, familiar with automation-related
technical standards, industrial policies, laws and regulations technical standards,
related to automation, and understand HSE management system of | industrial policies, laws
petrochemical enterprises. and regulations
Objective 2: Understand the professional ethics and norms of L )
. . . . o 8.2 Familiar with
honesty, fairness and integrity and the social responsibility of .
. . . . . professional norms
engineers, and be able to consciously abide by professional ethics .
. e . ) ) related to automation
and norms and fulfill their responsibilities in engineering practice.
Objective 3: Understand the roles and responsibilities of each role
in a multidisciplinary team and their implications for achieving
the goals of the team as a whole. Through group cooperation, we 9.1 Team Awareness
can improve the efficiency of learning, management and
communication.
Objective 4: Pay attention to the development status and trend of
. . ) 12.1 Correctly
automation, understand the influence and requirement of .
L . Understanding the
technology application development and technological progress on i
. . Importance of Lifelong
knowledge and ability, and have a correct understanding of the .
. . . . Learning
necessity of self-learning and lifelong learning.
1 RS LEUREEN) REHAR 1. 2)
L1 #AT AR SE S B
1.2 A REFZ A AT D
1.3 TR ZEHE, R4
2. ZWABMAERMNL. MW KITRE RERMEEES GREB L. 2.
HFEAE
3. 4)
Topics e . e \ s N . . .,
2.1 WAT) P EHH . ERAE R A IZ TR, a4
DIE/AR
22 KB, iR, EHENGEARARTES, WO ES AR Ha L

PRER A P IR AN B B DA A B

23 RWRE

o T fiE BB SUSIURAUR &, 1R N BRI N 5 3R




Jit. BEJIHRAREK
3. BREAE, TARBEILR. EBELIRSE.

(BAWY GREB# 3,4

1.

Special lecture on understanding practice (on campus) (Objectives 1, 2)

1.1 Encourage students complete the understanding practice with great enthusiasm;

1.2 Basic information about the enterprises to be visited,

1.3 Training of safety education and safety common sense on campus;

Visiting measurement & control instruments enterprise, oil refinery, thermal

power plant, oil-gathering station, etc. (outside school) (Objective 1, 2, 3)

2.1 safety education on plant level. Students are required to strictly abide by the

safety rules and regulations of the company, and ensure safety protection;

2.2 Visiting lead by on-line engineers. The key points are production process of

enterprises and instruments & equipment related automatic control;

2.3 Communication with engineers. The focus is on the status quo and trends of

automation and requirements of the employer for the quality and ability of the measurement

& contro

| personnel.

3. Collecting Data, group presentation. Writing practice report. (Objective 3, 4)

wA N I _
AR o HFEAR o WINATS | IRIEEAF
= s FhHT s RINR RIE
1 1 X KA T i EE BHEr 1. 2
MASYIHEHE & 1y
5 S vz J: HHEF B#R
& 2, 3
THRREETTIR —_
3 P i B#R 3.4
HFHEREK EESLIRE
. Course . Home .
Class Schedule & Topics Teaching Methods Assignment | Outcomes
Hours Hours
Requirements 1 1d Professional Lecture Outcome
a
Y (on campus) 1,2
Visiting enterprises
. Outcome 1,
2 3 days and communication 123
(outside school) o
Group presentation
.. . Outcome 3,
3 1 day /Writing practice 4
report (on campus)
_ ERAREES (%) .
mrame | JEARE i FREREL T
RIEBAR Ind Assessment content and Percentage (0
N ndex —
EZAR Course goals . FEFRI SO 0
. points . . Percentage
Grading Daily performance Internship report
R 1
Bz 6.1 10 30 40
Objective 1




Hitn 2 8.2 10 0 10
Objective 2
Bt 3 9.1 10 10 20
Objective 3
Rt 4 12.1 0 30 30
Objective 4
ait 30 70 100
M RSEER
Textbooks &
Other Materials
HE
More
#F
Notes
CXEINEY,
KRHEAN T F HA=EE X=
Author Wang Ping ) Liu Bao
Approved by

E:
1. T/IEPLIERRAE, ZEAHRA,
2. E%ANBFEEL (Assignment)  SL4E (Experiment)  SEBJ3RIN (Attendance and Performance) « HiFR1E

Ml (Final homework) 2.
3. BRERMXED: #bEEPR 01, AILERR 02, L ITEBR 03, VLR 04, {FIEF MR 05, IR 06, 1HEZR 07,

ZEEHE 08, TR 09, SCERE 10, DEBEVERE 11, FEHLM 12, TIlhOREMR 20.

4. MAELHAR, AxEXNMRPIRBERHITEE.
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HAR 1 | AHSRIBARRHE . LB | PRPIATT: PRI, S | RS UME A RIERE | SUHRAGRG — | 1B, 3, AAAEIRE] | SR
SRANEEEER, 7 A Wi, HEhIREL. FEAZUL, HE. FIBELZ 30
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FRREANIIEL L | BSGEE: B T ENEEORE | SESIMREMERIADL | SESIIRE PRI | SEIRE R A | SRS R
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Syllabus of Fundamental of Sensor and Detection

REELXER
Course Information
RIZRIR EREE SR ERL

Course Name

Fundamental of Sensor and Detection

. EESIEHI TIEEMR
1 = 3 = 37 > E
Rk College of Information and FEaptLes 05
School ) ) School Code
Control Engineering
R A RER2 RAZHEIRA R REERHFHIA
Leader KANG Zhongjian Team Members Sensor
RIS 2
AR 05107130 7 3
Course Code Credits
i FRt 10 SLIG R g
BAZET Lecture Hours Experiment Hours
48
Course Hours LE#ZEat 0 SEE AT 0
Programming Hours Practice Hours
BINER
RINF AT 40
Home Hours
&R E Bt
Audience Automation
RRES XiE

Language of Instruction

Chinese-English

REFYIE, BESH RUBTHEAR, HFETRAKR, HMLRE

IE1RTE
i I%TE College Physics, Circuit Analysis, Analog Electronics Technique,
Prerequisite . . . . ..
Digital Electronic Technique, Microcomputer Principle
RRBHRONEARRNFNER S BERERMSHEE, TERNEE
FERME AR EAR R ANREARMRE REBICHHEREIR, B2E. E.
PPETITN YL, REFEFIESHNENAZE. [FRE. BERNRIENFES], FEEEE
1ot

Course Description

BN TERE, HoEa L, BRSNS ESNERNERT
EMERMY, SEBMIEE. R, HPSMUEE, AT EE. IMREHFEL
B, IEFFEAEIRE, RE, #IPURNED, EEFEEABERR. HEHE
RITREREFRR. ITRENZEREFRS: 14, 3.3, 7.1, 9.2, 10.2, 12.2)

The course introduces the basic concepts, principles and analysis methods of
measurement and instruments, including the basic concepts of measurement
technology, the main performance characteristics of measuring instruments, error
theory, the fundamentals and compositions of instruments for the process variables,
such as level, pressure, flow and temperature. Through the course, the students can
understand the principles and characteristics of various instruments, and then master
their application considerations, such as selection, installation and calibration, which
can embody environmental protection, energy conservation, and sustainable
development of social economy and environment. It will train students' comprehensive
design ability of selecting, installing and calibrating instruments, and improve
communication ability, social responsibility and engineering ethic. (Corresponding to
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graduation requirements: 1.4, 3.3,7.1,9.2, 10.2, 12.3)

RIEHF AN

Course Syllabus

WRIZBHR

Bl ZR BT

BiF 1: EROMNEANERGS. ERREMSGE,
ERESMMMRNTIERE, HFLMERTE, AN
1275 R T E .

1.4 EEHFS5 TN

BiF 2: MM ESNERNERZEMER
, ERHFALEU TN TUERNE R TIZE)-AS, &
WIRBIRR BB S R iR

33 IR AER

BiF 3: AHITESIHENRGRITAITLE, REBE
RIS IfME . M AFEA RIS, FIT
BE. IMREIR.

7.1 SMRAIRIFREE L R

Bir 4: DENERFRBSIHENRSZRITETL,
REWBIEFIBAFRIB R R R{E, TERBSHTIE.

9.2 FBAME

BiF 5: ZEERJ[SERMNAEXINIARE, EBRIR
FIRRRA X MEARMINSCRILCHR, FrEEMIMEE
1T/BA3ZAR

103 AB53RR

BiR 6: THAONBARN L RIEH BRI .

122 REZET]

LZEASER

Learning Outcomes

Major Objectives

Learning
Outcomes

Objective 1: to understand measuring fundamentals and
compositions of instruments, to master the application
considerations of various instruments, to lay a foundation
for the complex engineering problems in the fields of
automation technology.

1.4 Engineering knowledge for
designing control system

Objective 2: to understand the application occasions and
constraints of the various detection methods and instruments
for the complex engineering problems in the fields of
automation technology, and then recognize a variety of
solution options to the same detection problem.

3.3 Designing detection system

Objective 3: to take consideration of the influences of the
engineering  practices on  sustainable development
of social economy and environment, to embody

awareness of environmental protection and energy saving.

7.1 Environment protection and

sustainable development

Objective 4: to design and develop an automated testing
system in a team, undertaking the responsibilities of team

members and completing their own work.

9.2 Teamwork

Objective 5: to master English terms related to sensors and
meters, be able to read and understand foreign technical
literatures related to detection technology, and communicate

in English.

10.3 Communication
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Objective 6: to understand the development trend of testing | 12.2 Lifelong learning
technology and the application of new instruments.

MR

Topics

F—E 4 REBF1L. 5
AEEL: MRIRE. THE, ((ROMEEER.
AEML: (URAMEEER.
1. KOMEARBR, RMR—RIR
2. MEBIRE, THEE
3. KGRV REFE R
FTE EHNE GRIEBRE1 2. 3. 5. 6
ABEL: EANRNSE. FE, TE[BOTHEXER, EHURNERE, K.
AEMLA: NTERASHARXENNERNETE.
1. #ER
2. IEmfERESMEMNE
3. mERESMEMER
4. EHMERIERE, KEFRE
T — FEHEERER
M il VAW = M
£=E PINE (RFEERE1 2. 30 5. 6
ABEEL: PORNEE FE, FEXVMMTHNEETXEZVNETE. ERIBHN®
E5=H.
AEML: BEAPLOTUERE.
1. #hk
2. FHRAOT
3. BERAOT
4. BEAYNLIT
5. HEeM¥iit
FUE REUE (REEFF1 2. 3. 5. 6
AERL: SHRETHWNERE., HRMEASE, RETHEESHEE.
ABHS: EEXARETHNERESITE.
1. #ER
HRARET
HEXRET
FFRREI
HERERREI
BRRRET
REREIT
8. REIHFE
LI = L. RENFER. EF
£RE BERN RFEBMHF1. 2. 3. 5. 6
AESL: ABRE ABEEOUERE. 55, ABRBUERNMESLE. LiREEIME
KMER. [RIBFI5E, AREEMERN=&HELRESE,
AEHL: AREANEERE, IMESEK. AmEBEMEER. FEMNAE.
1. A
AR E T
HEBRE T
MEPRIB E it
5. BRENERZEUMK. RIE
LR BB ARG S

~N SN bW
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FEAE BNRg GREB#FE 2. 3. 5. 6)
AEER: TREIRVAGHARRFE.
AEHR: WITEKENERS.

1. Bl RGN R

2. BH BN RGTIE

Chapter 1 Introduction (Objectives 1, 5)

The key points of this chapter: error and uncertainty in the measure, the main performance

characteristics of instruments.

The difficulties of this chapter: the main performance characteristics of instruments

1. Basic concepts of measurement and compositions of measuring instruments

2. Error and uncertainty in the measure

3. Main performance specifications of instruments

Chapter 2 Pressure Measurement (Objectives 1, 2, 3, 5, 6)

The key points of this chapter: the fundamentals and methods of pressure measurement, the input-
output characteristics of the transmitter, selection and calibration of pressure instruments.

The difficulties of this chapter: measure principles of piezoresistive and capactive pressure
gauges.

1. Introduction

2. In situ Pressure gauges

3. Electronic pressure gauges

4. Selection, installation, calibration of pressure measuring instruments

Experiment 1 Calibration of pressure instruments

Experiment 2 Resistance strain transducer experiment

Chapter 3 Level Measurement (Objectives 1, 2, 3, 5, 6)

The key points of this chapter: the fundamentals and methods of level measurement, selection of
the differential pressure transmitter for hydrostatic type level gauges.

The difficulties of this chapter: measure principle, design and calculation of hydrostatic type level
gauge.

1. Introduction

2. Float type level gauges

3. Hydrostatic type level gauges

4. Capacitive type level gauges

5. Other level gauges

Chapter 4 Flow Measurement (Objectives 1, 2, 3, 5, 6)

The key points of this chapter: the fundamentals and methods of flow measurement for various
flowmeters, selection and calibration of various flowmeters.

The difficulties of this chapter: measure principle, design and calculation of differential pressure
flowmeters.

1. Introduction
. Differential pressure flowmeters
. Dynamic pressure flowmeters
. Rotameters
. Other velocity type flowmeters
. Positive displacement flowmeters
. Mass flowmeters
. Calibration of flowmeters
Experiment 3 Demo and structure watching of level and flow meter
Chapter 5 Temperature Measurement (Objectives 1, 2, 3, 5, 6)

0 N o OB~ wDN
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The key points of this chapter: the fundamentals and methods of temperature measurement for
thermocouple and resistance thermometers, functions and principles of compensating conducting wire
and cold junction compensation using thermocouple to measure temperature, three-wire measurement
principle using resistance to measure temperature.

The difficulties of this chapter: measure principle of thermocouple, functions and principles of
compensating conducting wire and cold junction compensation.

1. Introduction

2. Expansion thermometers
3.Thermocouple thermometers
4. Resistance thermometers

5. Compositions of temperature measuring system

Experiment 4 Design and experiment of temperature measuring system
Chapter 6 Automatic Detection System (Objectives 1, 2, 3, 5, 6)
The key points of this chapter: principles and compositions of automatic detection systems.
The difficulties of this chapter: design automatic detection systems.
1. Principles and compositions of automatic detection systems

2. Introduction to automatic detection systems

=K

Class
Schedule &
Requirement

S

mE | oo | mwEt | o RN RizEH
1.1 1 W 0 B#r1. 5
12, 13 2 W%t 1 /B Z Bfr 1. 5
2.1, 22 2 WRATIE 2 BEH/BZF Bfrl. 2.5
2.3 3 WRATIR 2 BEH/BZF BfF 1. 2. 5
24 > TR 4 el 25 B2, 63 L
S| 2 SMI 2 BRELNRE B#r 1. 2
LI 2 2 Sy 2 BEXWHRE B#r 1. 2
3.1, 32 2 WRATIR 1 BEH/BZF BfF 1. 2. 5
3.3 2 HEHEATE 2 BEH/E¥ Rt 1‘52‘ >
34 U wEATe | gemay | O
3.5 2 W%/t 3 el 22k B2, 3.5
4.1, 42 3 W%/THE 3 BEH/aZE Bfr 1. 2.5
43 U wEATe | gemay | O
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4.4 2 WRATIR 2 BEH/BE B#r2. 3.5
S, v ATASE IR ISy E*’j_‘l\ 2\ 3\
4.5 3 %At 3 BEH/BZF 5
NP X BFr 1. 2. 3,
4.6 2 WRATE 2 BEH/BZF 5
NP X BFr 1. 2. 3,
4.7 2 W%/t 2 BEH/BE 5
4.8 1 WRATIR 3 el R BfR2, 3. 5
K 3 2 Ml 2 EE LR E Bfr 1. 2. 3
51,52 1 WRATIR 1 BEH/BE BArl. 2.5
TN BFr 1. 2. 3.
5.3 4 WHRATIR 4 BEF/BF s
S, Sy Al N E*’j_; 1 AY 2\ 3 AY
5.4 1 W% /tHE 1 BEH/BZF 5
5.5 1 WRATE 3 S SES BAr2. 3. 5
XG4 2 SMly) 2 EEXERE B#r 1. 2. 3
NS . BFr 2. 3. 4.
6.1, 6.2 2 WHRATIR 6 F A s
. Course Teaching Home .
Topics Assignment Outcomes
Hours Methods Hours
1.1 1 Teaching 0 Outcome 1, 5
Teaching / .
1.2, 1.3 2 ) . 1 question / Self-study Outcome 1, 5
Discussion
Teaching / .
2.1\ 22 2 ) . 2 question / Self-study Outcomel, 2, 5
Discussion
Teaching / .
2.3 3 . ) 2 question / Self-study Outcomel, 2, 5
Discussion
Teaching / Homework /
24 2 . ) 4 ) Outcome 2, 3, 5
Discussion Summary/ Project
Exp 1 2 Experiment 2 Experiment Report Outcome 2
Exp 2 2 Experiment 2 Experiment Report Outcome 2
Teaching / .
3.1, 3.2 2 . ) 1 question / Self-study Outcome 1, 2, 5
Discussion
Teaching / . Outcomel, 2, 3,
33 2 . . 2 question / Self-study
Discussion 5
Teaching / . Outcomel, 2, 3,
34 1 . . 1 question / Self-study
Discussion 5




Teaching /

Assignment /

Outcomel, 2, 3,

3.5 2 . . 3 .
Discussion Summary/ Project 5
Teaching / .
4.1, 42 3 ) ) 3 question / Self-study Outcomel, 2, 5
Discussion
Teaching / . Outcome 1, 2, 3,
43 1 ] ) 1 question / Self-study
Discussion 5
Teaching / .
4.4 2 ] ) 2 question / Self-study Outcome 2, 3, 5
Discussion
Teaching / . Outcome 1, 2, 3,
4.5 3 . . 3 question / Self-study
Discussion 5
Teaching / . Outcomel, 2, 3,
4.6 2 . . 2 question / Self-study
Discussion 5
Teaching / . Outcome 1, 2, 3,
4.7 2 . . 2 question / Self-study
Discussion 5
438 { Teaching / 3 Assignment / Outcome 1, 2, 3,
’ Discussion Summary/ Project 5
Exp 3 2 Experiment 2 Experiment Report Outcome 2
Teaching / .
51. 52 1 . ) 1 question / Self-study Outcome 1, 2, 5
Discussion
Teaching / ) Outcome 1, 2, 3,
53 4 ) . 4 question / Self-study
Discussion 5
Teaching / . Outcome 1, 2, 3,
54 1 . . 1 question / Self-study
Discussion 5
5 { Teaching / 3 Assignment / Outcome 1, 2, 3,
’ Discussion Summary/ Project 5
Exp 4 2 Experiment 2 Experiment Report Outcome 2
Teaching / . Outcome 2, 3, 4,
6.1, 6.2 2 . ) 6 Project
Discussion 5,6
ERF RN (%)
Assessment content and Percentage
o | TERRR il .
wEEE || g o5 e w00
Course goals , Daily M1} ) iR Percentage
points ) Project .
performance | Experiments . . Final
&Discussi
Exam
on
ERARN |
Eh. 1.4 12 16 28
Grading Objective 1
Hix 2
L 33 6 10 10 23 49
Objective 2
R 3
B 7.1 2 4 6
Objective 3
T 4
B 9.2 4 4
Objective 4




T 5
Bz 10.3 2 2 7 1
Objective 5
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Syllabus of Automatic Control Principle
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This course is one of the most important professional basic course of automation
major, and it is also the essential course of this major. This course focuses on the
mathematical model of the control system, the time domain analysis method, the root
locus method and the frequency domain analysis and design method for linear
continuous-time systems, the basic theory and analysis method for linear discrete-time
systems, and the basic concepts for nonlinear systems. By studying this course, the
students are expected to master the basic concepts and principles of automatic control
systems, be familiar with the analysis and design methods for the automatic control




systems, and enhance the understanding of the control problems. Through the study of
this course, the students could lay a solid foundation for the control theory and
application, and be ready for studying the following professional courses, scientific
research and practical work. Enable the students to be familiar with modern tools,
work collaboratively with a team, and have international communication and life-long

learning ability. (Corresponding to graduation requirements: 1.3,2.1,2.2, 2.4, 4.1)
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Learning Outcomes

Major Objectives

Objective 1: Understand and master the principles,
composition, classification and performance requirements
of automatic control systems; can analyze a system with
the view of control system, draw the block diagram of the

control system; extract the specific control problem.

2.1 Extract the specific

engineering problem.

Objective 2: Be able to use the knowledge of advanced
mathematics, complex functions and physics to establish
mathematical models of automatic control system, and to
formulate the engineering problem; can simplify or
transform multiple models and understand their

limitations.

2.1 Modeling

Objective 3: Can get the solution of time domain for a
control system by using Laplace transformation and ODE
solving methods; master the calculation methods of the

2.2 Simulation and solving
knowledge of control

system




performance index.

Objective 4: Master the analysis methods of time domain,
root locus and frequency domain for linear time-invariant
control systems; Grasp the analysis and calculation
. . . . . 2.4 Analyze complex
method of linear time-invariant discrete systems and ] ]
) . engineering problems
typical nonlinear systems. Can calculate and analyze the
stability, stability, steady-state error and transient

characteristics of a control system.

Objective 5: Master the system correction and design
technologies, as well as the basic principle of PID
controller; Students could design the correction plant and | 4.1 Research scheme
feasible research schemes based on the characteristics of
the measured /controlled object.

Topics

%15 BxEHREH—RES (RIEBR
FEER: EHRZNER. ARBRENENRZENS L. BXERF,
FEER: THREHERMTREEK.
1.1 BEhfERIERAR B & RIS
1.2 BaEiEHI RGEARAR; BiEHIh]; RESER
1.3 BRERIR GRS K; FFREHMTRS; RIGEHIREE; HitbaX750%
1.4 BEfiEHl R g R R AR RE
1.5 SE3—: TAIRSERREUIEHI R R

F 28 BERENEFELR RIEBMR2)
AEEL: BUNBERNBERMNSGE, FREENETS, SHBEFHTR.
AEMS: SHESFYTHR.
2.15|8
WEBRASRGH/MMAGIRITHXR, B5RE, H5ERE, SHEE
ke
2.2 YRR B FIER
HIBHRE (NWEER, BZER, ANFER. WERNEESNE; ¥
BEE, REREEHE), EEMETTHNEML, TERESHNS HTE.
2.3 IBH RGBT AER
BEARZG), RBMNSESHREY, R TREENE.
2.4 R R B SRS HIE
RIB R B SHEEWE RS ; HBETHEERY, S8R TIRS L.
25 55 HE
SSREEAMS, miEEANRENA.

F3E KMRGEHFESITE GREEBHR3. 4. 5
AEE S BEM BNRENRSHENES, M ARASM KM R
BSHHESBZENXR, BPHARESEXN RSN ME.
AEML: BSRE, APHNERSEX RGN M.
31518
RHE AT ARIT S, B NS SAATE I BEIEFR.
3.2 —[fr R G RIS e [
MYERIIRL 24, RESHERSHRENXR, Htt#AMNESHR, &




MR (BMEE. AoMR. Mo,
3.3 Z M B Gt ARG 7S 0 Rz
BRI T I RGN BRI R, FHERSHFESHIIX R RIS MEEIEFRAYTT
H, TREEMm, ZMHARSEESHEENKE.
3.4 B B Gt BB 2SN R
=M ARG ERNIR, SRR BRI 247 (BN 958 SHFER
DEHRR), ESMERE,
3.5 REMS
REMENX, BREMAERY, REFHEEENA, BExREMEIES.
3.6 RESIRES
RESREMS, AFRREHER (2 Us BFNEHED, REZRBITE
(Kp, Kv, Ka), MaMEA THRSIRE, SHTUHNSIENRETRERRIGRS
FFER, BIRRERY, PID SHRIET RS HRENFM.
3.7 SEIG T BARVIRFSER S R

B4 E EUREHOWRMNETE REBIR4. 5)
AEEL: ARIGIEHRGRNTFNLHSE, ODRRESHESHARNXR,
PID ¥ X RGMEENRIETE.
AEREL: RPFEHNLFEIHE, IFRSSERSTEMENXER.
4135l5
B AR BR T, R ERIF S .

4.2 IRET 752
REUEFFE, 1BERGFMBREE,
4.3 IR#NITLEF

RETRYERFIEN 52661, [ERIGIREFELHIEN, SERIMITHILES]
4.4 IRENTE ST AR
AR RGHFIERSBS T RERI X R, MINTE LESWAHE, TEIERR
RS EERIENE, PID 238 (Kp, Ti, Td) WSERMITE R ARG MRERIEMNT.
4.5 L= 1THI R GRIRINIT

BSE LMUERENMESIE RIEBRR4. 5)
AEELS: MBSFHOBE, BBRDHAIMBRMY, Nyquist BEHIE, FH
SEEtE (oc, v) SHAEIEIR (Mp, ob), BB —HRLGHSHESHT.
AEML: Nyquist BEFIE, BB REGHTEI .
5.1 SUEFFE RS
SIESFHERE X, MEFESHERBERBIKXE.
5.2 SEFFHEM LM% RRE.
5.3 BAVIRTS SR
5.4 Nyquist ¥ E¥I1E
TRF/EIE, HFFIR Nyquist 1%k, Bode HiZk WA T2 E M
5.5 RN ARG SR ERE RS
FIFFIF Bode R E R/ NMENL R G ROFFIMEIB R E, FIIRSRREFMESH
ISRRFFEZ BRI X R
5.6 RGMERE T
RIS RES MR EIRE R (Kp, Kv, Ka), SRS —LETEMR,
IR, MR (IARE. RERE., FEINE, BiRIEE. Bk
SRR, SR ES), HEA—MARL%. ZM ARSI SRR X R,
=M ARG AT




5.7 SKERPY: FEH ARG SRR FHEM K

B 6 E ZMREPRIESZ (RIEBRS)
AEEL: BAKESHFERKIE, PID &8RSN,
AEMHL: BERESHRKE.
6.1 RGRNLIT SIRIERIR, HEefEtR
6.2 RIERE
KIEE BRI AKFFME. EZEAR.
6.3 SRESFMARIESE
BEGBATRIE, BETEIRIE, BERER—FERKIE, BAEMEBRFMRIE
P

B 7E SMEBUTRRZNSTESRE (REBR2. 4
FEERAMA: BHNBRZNER, RERGHYFMER SRS,
FERR: RERZNBFMER S TTE.
7.1 B ERGHEARHS

XEESFR, EEESXEME, XEEE.
7.2 7 THRIR

7.3 BHARRHHFER

ENTHE, BORMEERE
7.4 BEARRH DT

BHAGHREN. RESRERMLEES.
7.5 BRGNS REI TR B FRIE

£ 8 E EMITH RS ST (RIEEBRR9)
AEELS: BAREBSRESTRGREMNSE
AEHLS: BRAREMESRESITRGRENNSZE, HLTENHTSRE S
EHRGN X
81518
IFMEHI RGP AIELEE R, BEFEL M, ERMRENTS, o
IE| 35 ENR2N: s prR
8.2 IR R HUE
A RB AL S R ETE, ARSI REGREENG A,
8.3 HHFmA
T EER, TR, ZIMEMEITH RS RNEMIE, LFENTENS
= (FMR%E. 8§35, HTEESrMENXR, BB ELMITHRSHETES .

Chapter 1 Introduction to Automatic Control Systems (Learning Outcomes 1)

The key points of this chapter: the components of automatic control systems;
negative feedback control principle; the classification and basic requirements of control
systems.

The difficulties of this chapter: Basic requirements of automatic control systems.

1.1 Development of automatic control systems

1.2 Basic components of automatic control systems; automatic control examples;

block diagram

1.3 Classification of automatic control systems; open-loop and closed-loop

systems; feedback control principle

1.4 Basic requirements of automatic control systems

1.5 Experiment 1: understand the actual control systems




Chapter 2 Mathematical Models of Dynamic Systems (Learning Qutcomes 2)

The key points of this chapter: Method of establishing mechanism models; the
definition of transfer functions; equivalent transformation of block diagrams.

The difficulties of this chapter: Equivalent transformation of block diagrams.

2.1 Introduction

The relationship between mathematical model and system analysis and design;
static model; dynamic model; various modeling methods.

2.2 Mathematical models of physical devices

Mechanism model (law of mechanics, law of electricity, law of thermodynamics,
law of chemical reaction, etc.); linearization of nonlinear parts.

2.3 Mathematical models of control systems

Modeling examples; loading effect; Laplace transform and its application.
2.4 The transfer function and block diagram model
The concept of transfer functions and block diagrams; transfer functions of
typical links; transformation and simplification of block diagrams.

2.5 Signal flow graph model

Basic concept of signal flow graphs; Mason’s gain formula and its applications.
Chapter 3 Time-Domain Analysis of Linear Systems (Learning Qutcomes 3.,4,5)

The key points of this chapter: The concepts of stability, steady-state error and
transient performance; the relationship between the performance indices of the step
response and the characteristic parameters for the second-order systems; effects of
regulation and parameters on system performances.

The difficulties of this chapter: Steady-state error; effects of regulation and
parameters on system performances.

3.1 Introduction

Characteristics of time domain analysis; typical input signals and time domain
performance indices.

3.2 The performances of the first-order system

Step response analysis; relationship between system parameters and transient
performance; other typical input signal responses; properties of linear systems
(superposition principle, integral property, differential property).

3.3 The performances of the second-order system

Step response of the typical second-order system; relationship between
characteristic roots and characteristic parameters; calculation of dynamic performance
indices; the influences of the location of zero-pole points; improvement of transient
performance of the second-order system.

3.4 The performance of the higher-order system

Step response of the third-order system; unit step response analysis of the
higher-order system; the concept of dominant poles.

3.5 Stability analysis

The definition of stability; necessary and sufficient conditions for stability;
stability criterion and its application; the concept of the relative stability.

3.6 Steady-state error analysis

The concept of the steady-state error; type of open-loop systems; calculation of
error coefficients (Kp, Kv, Ka); steady-state error under disturbance; the steady state
error with parametric variations and the characteristics of the feedback system; dynamic
error coefficients; Influence of PID parameters on system performances.

3.7 Experiment 2: transient response of typical links.

Chapter 4 Root Locus Method of Linear Systems (Learning Outcomes 4)




The key points of this chapter: The root locus of the negative feedback control
system; the relationship between closed-loop poles and the transient response; the
influence of PID parameters on the performance of the system.

The difficulties of this chapter: The root locus of control system; the relationship
between closed-loop poles and the transient response.

4.1 Introduction

Limitations of time domain analysis; Characteristics of the root locus method.

4.2 Root locus equation

Root locus equation; amplitude condition; phase condition.
4.3 Description of root locus
Rules for plotting root locus; rules for plotting the positive feedback root locus;
plotting the parameter root locus.

4.4 Root locus analysis

Relationship between characteristic roots of closed-loop systems and transient
performance; determination of the dominant poles on the root locus; the influence of
open-loop poles and zeros on system performances; the parameter root locus of PID
(Kp, Ti, Td) and its effects on system performances.

4.5 Experiment 3: root locus of control systems
Chapter 5 Frequency Response Method of Linear Systems (Learning Outcomes
4,5)

The key points of this chapter: The concept of frequency characteristics; the
frequency response of typical link; Nyquist stability criterion; open-loop frequency
domain indices; closed-loop frequency domain indices; frequency domain analysis of
the typical second-order system.

The difficulties of this chapter: Nyquist stability criterion; frequency domain
analysis of the typical second-order system.

5.1 The concept of frequency response

The definition of frequency response; the relationship between frequency
response and transfer function.

5.2 Representations of the frequency response

5.3 Frequency responses of typical links

5.4 Nyquist stability criterion

Argument principle; determine the closed-loop stability by using open-loop
Nyquist curve and Bode curve.

5.5 The concept of minimum phase systems and stability margin

Determine the open-loop transfer function of minimum phase systems by the
open-loop Bode curve; the relationship between the open-loop frequency response and
closed-loop frequency response.

5.6 System performance analysis

Determine the error coefficient by using the open-loop frequency response; some
important properties of frequency response; closed-loop frequency response; frequency
response indices (amplification coefficient, stability margin, cross frequency, etc), the
relationship between frequency response and time domain performance indices; the
estimation for higher-order systems’ performance.

5.7 Experiment 4: frequency domain performance test of control systems
Chapter 6 Compensation Methods of Linear Systems (Learning Outcomes 5)

The key points of this chapter: Phase-lead and phase-lag compensations; the
influence of PID parameters on the system performances.

The difficulties of this chapter: Phase-lead and phase-lag compensations.




6.1 System design and compensation, performance indices
6.2 Compensator
Classification and characteristics of compensators; connection mode.
6.3 Frequency response compensation method
Cascade compensation (phase-lead, phase-lag, phase-lag-lead); expected
frequency response compensation method.
Chapter 7 Analysis and Compensation of Linear Discrete-time Control Systems
(Learning Outcomes 2,4)

The key points of this chapter: The characteristics of discrete-time systems;
mathematical description and analysis design method of sampling systems.

The difficulties of this chapter: Mathematical description and analysis design
method of sampling systems.

7.1 Basic concepts of the discrete-time systems

The characteristics of sampled signals; the sampling of continuous signal;
sampling theorem.

7.2 Z-transform theory

7.3 Mathematical model of discrete-time system

Difference equations; impulse transfer function.
7.4 The analysis of discrete-time systems
Stability, steady state error and performance analysis of discrete-time systems

7.5 Dynamic performance analysis and digital compensation of discrete-time
systems.

Chapter 8 Analysis of Nonlinear Control Systems (Learning Outcomes 4)

The key points of this chapter: The concept of describing function and its
applications on stability analysis of systems; the concept of phase-plane and its
applications on analyzing control systems.

The difficulties of this chapter: The concept of describing function and its
applications on stability analysis of systems; the concept of phase-plane and its
applications on analyzing control systems.

8.1 Introduction

The nonlinear factors in the actual control system; common nonlinearities; the
characteristics of nonlinear systems; the analysis methods of nonlinear systems

8.2 Describing function method

The concept and calculation of describing function; analyze the stability of
nonlinear system by describing function method.

8.3 Phase plane method

The concept of phase plane; the property of phase trajectory; phase trajectory of
the second-order linear control systems; the method of drawing phase trajectory; the
relationship between phase plane and time domain; phase plane analysis of typical

nonlinear control systems.
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4.5 2 M) 1.5 ;;i%f; - HiR 5
5.1 2 % 0.5 Rl B#r 4
52 1 W% 0.5 Ek H#r 4
5.3 2 WRATIR 0.5 Ell/BZ | Bir4
5.4 3 WRATIS 1 fEll/B% | B#r4




5.5 2 WHEATIS 1 fEll/B%F | Bir4
5.6 2 WA 1 fEll/BE | BiF 4
#E _
5.7 2 SMy 1 . HiR 5
3 TR
6.1 1 Cizid 1 ek B#r 5
6.2 1 WA 1 fEll/BE | BHFRS
6.3 4 WA 2 fEll/BE | BHFRS
7.1 1 Cizid 0.5 ek Btx 2
7.2 2 Cigsd 0.5 fRll/BE | BFF2
7.3 2 BHEATIS 0.5 fEll/BE | BfF2
7.4 2 WIS 1 fRll/BE | Bir 4
7.5 1 WIS 1 fRll/BE | Bir 4
8.1 1 Cigsd 0.5 Rk E#r 4
8.2 4 BHR/HE 1 fEll/BZ | Bir4
8.3 3 Cizs-an: 1 fRll/BE | Bir 4
. Course ) Home )
Topics Teaching Methods Assignment | Outcomes
Hours Hours
Outcome
1.1 0.5 Teaching 0.5 Homework 1
. Outcome
1.2 0.5 Teaching 0.5 Homework |
. Outcome
1.3 0.5 Teaching 0.5 Homework 1
. . . Homework Outcome
1.4 0.5 Teaching/Discussion 0.5 )
/ Reading 1
. Experiment Outcome
1.5 2 Experiment 1
Report 1
i Outcome
2.1 0.5 Teaching 0.5 Homework )
. Homework Outcome
2.2 1.5 Teaching 1 i
/ Reading 2
. . . Homework Outcome
2.3 4 Teaching/Discussion 3 )
/ Reading 2




. . . Homework Outcome
2.4 2 Teaching/Discussion 1 )
/ Reading 2
. . . Homework Outcome
2.5 2 Teaching/Discussion 1 .
/ Reading 2
) Outcome
3.1 1 Teaching 0.5 Homework 3
. Outcome
32 2 Teaching 0.5 Homework 3
. . . Homework Outcome
33 3 Teaching/Discussion 2 .
/ Reading 3
. . . Homework Outcome
34 2 Teaching/Discussion 1 .
/ Reading 3
35 5 Teaching/Discussion/Flipp ) Homework Outcome
’ ed classroom / Reading 4
. . . Homework Outcome
3.6 2 Teaching/Discussion 1 )
/ Reading 4
. Experiment Outcome
3.7 2 Experiment 1
Report 5
) Outcome
4.1 0.5 Teaching 0.3 Homework 4
. . . Homework Outcome
4.2 0.5 Teaching/Discussion 0.3 )
/ Reading 4
. . . Homework Outcome
4.3 3 Teaching/Discussion 2 .
/ Reading 4
. . . Homework Outcome
4.4 2 Teaching/Discussion 1 .
/ Reading 4
) Experiment Outcome
4.5 2 Experiment 1.5
Report 5
) Outcome
5.1 2 Teaching 0.5 Homework 4
. Outcome
5.2 1 Teaching 0.5 Homework 4
. . . Homework Outcome
53 2 Teaching/Discussion 0.5 )
/ Reading 4
. . . Homework Outcome
54 3 Teaching/Discussion 1 .
/ Reading 4
. . . Homework Outcome
5.5 2 Teaching/Discussion 1 )
/ Reading 4
. . . Homework Outcome
5.6 2 Teaching/Discussion 1 )
/ Reading 4
. Experiment Outcome
5.7 2 Experiment 1
Report 5
) Outcome
6.1 1 Teaching 1 Homework 5
. . . Homework Outcome
6.2 1 Teaching/Discussion 1 )
/ Reading 5




. . . Homework Outcome
6.3 4 Teaching/Discussion 2 )
/ Reading 5
. Outcome
7.1 1 Teaching 0.5 Homework )
. Homework Outcome
7.2 2 Teaching 0.5 )
/ Reading 2
. . . Homework Outcome
7.3 2 Teaching/Discussion 0.5 )
/ Reading 2
. . . Homework Outcome
7.4 2 Teaching/Discussion 1 .
/ Reading 4
. . . Homework Outcome
7.5 1 Teaching/Discussion 1 .
/ Reading 4
. Outcome
8.1 1 Teaching 0.5 Homework 4
. . . Homework Outcome
8.2 4 Teaching/Discussion 1 )
/ Reading 4
. . . Homework Outcome
8.3 3 Teaching/Discussion 1 .
/ Reading 4
EFRKEEH (%)
‘T e 4 1L =1 Assessment content and Percentage REREE
REERR ek | R (%)
Course goals ) i < SEIH BARE R ’
points Daily . . Percentage
Experiment | Final Exam
performance
T 1
Hit 2.1 35 25 7 13
Objective 1
\ B2
Z 3T\ 2.2 2 14 16
'i?"fit Objective 2
rading -
R 3
Hit 13 2 9 1
Objective 3
4
Hit 24 10 36 46
Objective 4
)
i 4.1 25 75 4 14
Objective 5
ait 20 10 70 100
1. #AFENESR, (BaNTHIRE), MFEEMAL, 2013, R
2. mEZXHR, (BaEHlRE), EEETXFHRY, 2013, AR
B RSEGER 3. BEMEE, (MRIEHIE), BEHMit, 2006, SR
Textbooks & Other | 4. Katsuhiko Ogata,{Modern Control Engineering), Prentice Hall, 2010, Fifth Edition
Materials 5. RE YR, (BsEHIRIE), BEXFHRM, 2010, FHR
6. AEEEY, (I IREHIRE), WETAHRRY, 1998, FhR
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Process Control Engineering

RIEEAKER

Course Information

RIEBTR

Course Name

WIEEHI T2

Process Control Engineering

SREEHTREFEMR
RE 3 TR
RIS College of Information and Fraptiss 05
School ] ] School Code
Control Engineering
ARA e RIZHIBA EHIEI
Leader Kang Zhongjian Team Members Control Theory
RIS 5
AR 05112 7 3.5
Course Code Credits
i FRt 48 SLIG R g
. " Lecture Hours Experiment Hours
EIoER « e P
Course Hours * ) SCER AT
Programming 0 i 0
Practice Hours
Hours
WRINFERY s6
Home Hours
ERE Sk
Audience Automation
RRES L3878
Language of Instruction Chinese

FAZRIE

Prerequisite

BohiTHIRE, IR, HEHES FAGNRASES) R RS AN E Al
Automatic Control theory. Principles of chemical engineering. Computer control,
Professional Cognition Practice « Fundamental of Sensor and Detection

WRIZRE AT

Course Description

sl TIER BT —T AR . LEMHREMZ LR, ERZE
WwME (D IRTE, LENATHEAFEFHZRENEGS .. BEXTROEE,
IERFE A BITHIRICINEE ), ERFEBIEHIELEESE~HIENIE,
FIABEEERITENFEARERE DA =3 ZEH R ER 5, &t BITHF
TR EE N RESFERAB U T W TN E R TIZ0IMAEE . (FFREE
WPEESK: 1.4, 2.4, 32, 33, 4.1, 7.1)

Process control engineering is a technical and practical course, it is a
compulsory (degree) of the professional course and the comprehensive control over
what they have learned in front of the class course. Through the teaching of this course,
students can develop the ability to use automatic control theory. students can master
analysis, design, operation and other professional knowledge of industrial process
control system with the production mechanism of the use of automation instrument and
computer technology and improve the ability to solve complex engineering problems
in the field of automation. ~(Corresponding to graduation requirements:: 1.4, 2.4,
3.2, 33, 4.1, 7.1)



file:///C:/Users/yangmhui/AppData/Local/youdao/dict/Application/7.2.0.0703/resultui/dict/
file:///C:/Users/yangmhui/AppData/Local/youdao/dict/Application/7.2.0.0703/resultui/dict/
file:///C:/Users/yangmhui/AppData/Local/youdao/dict/Application/7.2.0.0703/resultui/dict/
file:///C:/Users/yangmhui/AppData/Local/youdao/dict/Application/7.2.0.0703/resultui/dict/
file:///C:/Users/yangmhui/AppData/Local/youdao/dict/Application/7.2.0.0703/resultui/dict/
file:///C:/Users/yangmhui/AppData/Local/youdao/dict/Application/7.2.0.0703/resultui/dict/
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Course Syllabus

REBRR

Learning Outcomes

WRIZE

EEMI RIS

HAr 1: BRI HIEARS, EEEREHN
EARBRAR S IEH RGN MW,. ZEER
IEHIRGRER. R REBURNARE.

1.4 EFEEE R

Hbr2: SR ERNIAERIL R, &

BELIEHIGE (R B, ShIEEHRENE 2.4 DHERIG R
EOMER, ARIEHIMEELS .

Hbr 3: Z3E PID REAM S RIEH ZRAIR T AL

7% EEPITERTEROHEERRENSE | 32RIHFLXEIHIHET

M o

Hir 4: BEBStAMUIHERTA R EIMHA
K OHIRES. FRIBIE. RS, EERIZR
1B, BEBRBERIENRAEE R ERREHIEX,
T RERERG R,

33 IHERIA R

HAr5:  RIBIZHER, RITHIRARIEI R
HFRE, RITATIEHIA R, Hi@E DCS, PLC
FXht, BEPIDSY, KIEHIEK.

4.1 T SLIE 5 R HIIE

Hir 6: BEAEHEHIARMNZmRE. XET
BE. IMERIPFIAIFFE A RV ;

7.1 IMERIPRIAT R4 % R

Learning Outcomes

Major Objectives

Objective 1: Understand the basic concepts of process
control, master the basic components of simple control
and the impact of each component on the control
system, master the composition, characteristics,
principles and application occasions of complex control

systems.

1.4 Master basic professional
knowledge

Objective 2: According to the existing control scheme of
the actual industrial process, the control block diagram
can be drawn, and the functions of each part of the
existing control system can be analyzed, as well as the

control performance.

2.4 Analysis of control
scheme

Objective 3: Master the design and implementation
methods of PID and other complex controllers; Master
the influence of the characteristics of actuators and

transmitters on the control system.

3.2 Design/Development
Automation Unit

Objective 4: Matser the process principle of common
industrial equipment such as heating furnace, heat
exchanger, distillation column and reactor in

petrochemical industry, and to design reasonable control

3.3 Design control scheme




scheme according to the characteristics of controlled
object and specific control requirements.

Objective 5: According to the control requirements,
design experiments to obtain the mathematical model of . .
. . . 4.1 Experiment design and
the object, design the feasible control scheme, and
through DCS, PLC, PID parameters are adjusted to meet

the control requirements.

verification

Objective 6: Understand the impact of different control . .
) . 7.1 Environmental protection
schemes on product quality, plant energy saving,

. . . and sustainable development
environmental protection and sustainable development.

Topics

£1F #it (RIEE#F1. 6)

AEER: TIE~giREsgE, IREFNLRSES,; IBEFITE
MR REES; TIERRMARFEEESNTTENNIR,; SRLEHES
K, FRREFTENEN. tREFFLHXER.

1.1 =5 R G a94E R FI B AR
1.2 SR & RFEE

$2E BERERIARS GREBRFR1L 2, 3, 5)

AEER: RORERHARZNSN. Bit. SRBESHRERE; EEER
THEIASEHE N R G RERI R

AEHS: WIENRER, PID SEXHEHEEERT.

2.1 EIRZHI RGNS R A BEIR R
T R B B BRITH R G B KW U RIS H R G TR ERR
2.2 WHEITRFF
HIEEMAER, SH K. T, 1 AP RENEE, SIS RIERE,
2.3 @Mt S EER
KM T SR RS, FERIEHET AR,
2.4 H1THR
PUTERRIIERE, KB, REFHME. S EREE, hdEHE.
2.5 PID $EHIEE
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1k,
2.6 BHRNBRESHHRNSHEE
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Wiz, RGEITSHEST.
I8 1: IENFNEBERERMSEE
008 2: BAMRRITHIRSE

FI3IE SRAFHARSE GGREBFR1. 2. 3. 4, 5)

FEER: ERTHRGEIEERITH . WSS ECEEG BIiRES.
SEEH. ERERRS, FEOREMERRGHEE. . Ha. MRS
&, BESTXYSCRRIEIE, ERERORIT. S, HEBRHREK.

KFEMR: BRITH. FIRES . EEE

3.1 BEEHRR
ERHS. RIESEM. HEER, SRENRZHNNBRTE, RESHK




it RERSHEE.
32 A HRS
EAMARRNATE, ERBSEHER, SHEE.
3.3 LLEIEHI RS
EAHS, BRLLERTSRRESS, HEEFG RN, RENILE
5@WHEeHEE, RENEFNES, BEAMEIELZM, IDRER, 258

REF.

3.4 HiRIEHI RS

BEAHS, RIEBRYFR, AIRER, RERT, TESSEPHETFER.
3.5 FEEHRR

EABE, fEEFNER, PRI EE EFRER. HEX

18],

3.6 MR RS

EABRSREE, TERZTSIMEPHILAREIE GRaEM, fEitiF
72), RGRHl.

I8 3: BRITHIRSE

SELE 4: BIRITHIRSE

F4E BEEVNRZEAHNS R GRIEBRFE2. 4

AEER: AMEENEXRMERY, wEETESEHNEERNEN, Ba
RGhITHIRSWNEE, MERNEITSE.

AEMR: HExEENTRE, BRSO,
4.1 187f %R

HEX I M B AR SRS R IR E N, XSS FERSKES A
42 BMERGHERRN SiEH S HEE

MIMO R4 2R HEH RIZHSHEE
4.3. B EIBR RGBT

B R FEHB I AT IR AEABIE S 75 R K% SEHE a7

FSE AHIERIER GREBF2. 6

FEER: EEMIMERE, AREFRENEMEMER, RREHRNR
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AEHR: REEEIR TS

5.1. SEEBERTRARIEHIR SRS
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5.2, TR

EERERREREE.
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8.5 ENRIULRENTZRE
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Chapter 1 Introduction (Learning Outcomes 1, 6)

The key points of this chapter: overview of industrial production process control,
development and trend of process control; Research object and task of process control
engineering; Current situation of industrial automation instrument and process control
computer; Conventional and advanced control strategy; The purpose and nature of process
control engineering are related to this major.

1.1 Composition and objectives of the control system

1.2 Development and trend of process control

Chapter 2. Single loop control system (Learning Outcomes 1. 2+ 3, 5)

The key points of this chapter: analysis, design, parameter setting and operation
method of single loop control system; The influence of dynamic characteristics on
system performance is grasped.

The difficulties of this chapter: the modeling of the controlled object and the
influence of PID parameters on the control performance.

2.1Structure and performance index of loop control system

Understand the basic mechanism of single loop control system and the evaluation
index of control system

2.2 Controlled object characteristics

The types of process characteristics, the influence of parameters K« T+ tand the
modeling of controlled objects.

2.3 The detecting elements and transmitters

The dynamic characteristics of detecting elements and transmitters and the influence
of lag problems on the adjustment quality

2.4 The actuators

The choice, type, flow characteristics, the choice of S value, dynamic characteristics
of the actuator.

2.5 PID control algorithm

Continuous PID control algorithm and its influence on the control performance, the
selection of the regulator, integration saturation and prevention.

2.6 Running and tuning of the controller

The control system performance, the set of several principles of the adjuster, the
whole set of methods, system operation, system operation and failure analysis.

Experiment 1: process object mechanism modeling and test modeling

Experiment 2: single loop control system

Chapter 3 complex control system (Learning Outcomes 1+ 2. 3\ 4, 5)

The key points of this chapter: the complex control system including the
cascade control, uniform control, ratio control, feed-forward control, process
control, selection control system, and to master the various control system of the
principle, function, characteristics, applications, can according to the actual
problem, the correct design, implementation and operation of regulating system.

The difficulties of this chapter: cascade control, feedforward control and
selective control

3.1 Cascade control system

Basic concept, principle and structure, block diagram, application situation of
cascade control system, system analysis design, operation and parameter setting.

3.2 Averaging control system

Basic concept and application, common control scheme, parameter setting.

3.3 Ratio control system

Common ratio control scheme and its basic concepts, characteristics, the




implementation of the ratio control scheme, and the controller parameters setting system
was put into operation, the flow measurement of pressure, temperature compensation,
nonlinear, dynamic tracking, logic to mention quantity and so on.

3.4 Feedforward control system

Basic concepts, principles and characteristics, feedforward type, system design,
several problems in engineering implementation.

3.5 Split-ranging control system

The basic concept, the purpose of the control, the implementation of several
problems (control valve form, range interval).

3.6 Selective control system,

The basic concept, the purpose of the control, the implementation of several
problems (control valve form, range interval).

Experiment 3: Cascade control system

Experiment 4: Feedforward control system

Chapter 4 decoupling control system analysis and design (Learning Outcomes
2, 4)

The key points of this chapter: The definition of relative gain and physical
significance, the matching of controlled variables and control variables, the setting
of controller parameters in the coupling system, the design and implementation of
the decoupling device.

The difficulties points of this chapter: the calculation of relative gain, the
design of the decoupling device.

4.1 Relative gain

The relative gain of the basic concept and the relative gain of the physical meaning,
the relative gain matrix of the method.

4.2 The variable matching and control parameters of the coupled system

MIMO system variable matching control and control parameter setting.

4.3. Decoupling design of multi-loop system

Cascade decoupling and feedforward decoupling control scheme and
implementation problems

Chapter 5 advanced process control technology (Learning Outcomes 2, 6)

The key points of this chapter: Smith compensation principle, the structure of
internal model control system domain properties, and internal model controller
design method, the modified internal model control system, the basic principle of
model predictive control, intelligent control system.

The difficulties points of this chapter: internal model control and predictive
control,

5.1. Smith predictive control and Internal Model Control

Smith compensation principle, Internal Model Control structure and Internal Model
controller design method and improvement

5.2. Predictive control

The basic principle and algorithm of Predictive control.

5.3. Intelligent control system

Intelligent control overview, introduce adaptive control, fuzzy control, neural
network control, expert control.

Chapter 6 control of heat transfer equipment (Learning Outcomes 1+ 2. 4)

The key points of this chapter: types of heat transfer equipment,
characteristics of heat transfer equipment, common heat transfer equipment




including heating furnace and boiler control scheme.

The difficulty of this chapter: boiler control scheme.

6.1 Characteristics of heat transfer equipment

Static characteristics and dynamic characteristics of heat exchanger.

6.2. The heat exchanger control scheme

Adjust the flow of the heat body, adjust the vaporization temperature of the hot body,
adjust the heat transfer area and divide the process medium.

6.3. Control scheme of boiler equipment

Automatic control of boiler air pack water level, automatic control of steam
superheating system, automatic control of boiler combustion system.

Chapter 7 the automatic control of the distillation column (Learning
Outcomes 1. 2, 4)

The key points of this chapter: the control goal of the rectifying column, the
static characteristics of the rectifying column, the selection of the quality index of
the rectifying column, the basic control plan of the rectifying column and the
complex control scheme of the rectifying column

The difficulty of this chapter: the advanced control scheme of the distillation
column.

7.1 Properties of distillation column

The static characteristics and dynamic characteristics of the rectifying column.

7.2 Basic control plan of distillation column

The control of the distillation column, the control scheme of the rectification section,
the control of the control plan of the distillation section and the pressure control of the
rectification tower.

7.3 Precision distillation process control

Sensitive temperature difference control, double temperature difference control.

7.4 The new control scheme

Internal reflux control, enthalpy control, product quality control, etc.

Chapter 8 Chemical reaction process control (Learning Outcomes 1+ 2. 4)

The key points of this chapter: the types of chemical reactor, reaction of law,
the basic rules of law reactor the basic dynamic equations and thermal stability,
chemical reactor temperature control, peripheral conditions of stability control,
several typical chemical reactor control scheme.

The difficulty of this chapter: thermal stability of chemical reactor.

8.1 An overview of the chemical reaction process

8.2 Dynamic mathematical model of chemical reactor

8.3 Basic control scheme of reactor

8.4. Control scheme design of typical reactor

8.5 Process flow of catalytic cracking unit

8.6 The conventional control of catalytic cracking unit

8.7 The advanced control of catalytic cracking unit
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Syllabus of Modern Control Theory

RIEEARER
Course Information
- MR
IRIEE R i
Course Name
Modern Control Theory
. B SR TR .
FriRRES T i BRARIED
College of information and 05
School ) ) School Code
control engineering
R A RERE RIZHIBA EHIEI
Leader Kang Zhongjian Team Members Control Theory
e -
IR 05113120 7 2
Course Code Credits
i FRt ’8 SLIG R A
. " Lecture Hours Experiment Hours
e . e :
Course Hours * ) SCER AT
Programming 0 i 0
Practice Hours
Hours
RINER
RINF AT 24
Home Hours
ERE Sk
Audience Automation
RRES &
Language of Instruction Bilingual
s g 27 EaEHIEE,. MR SFRFE. XZ2E. BRI, BEBFREAR
p - Et Automatic Control Principle. Linear algebra. Advanced Mathematics . College
rerequisite
d Physics\ Circuit analysis. Analog Electronics Technique
AEEERANUTUNFERWEMR —, BRSNS RGNS
ZaRENEREREM, ERNBEAMRGENTSTERENNENL.. RixMtae
HERDHGEE RESESTUAREERITHNG L. BEARENFES), £F4%
REB ZEIMARIZFIRIR M S FNR I 57E, RUEFIAREEFRILHHEEN X
FTT RIFEA, IBEAFEERETWHIAIKEENBRRG ZRNEDUREREAR
TRGABHEES . (IMENEK: 1.4, 2.1, 2.2, 3.2, 10.3)
This course is one of the important professional basic course of automation
RIZE T major, which is the important theoretical basis of solving the analysis and

Course Description

synthesis problem in the MIMO system. This course focuses on the state space
expression of linear system, the basic analysis method of system performance, the
stability analysis and the synthesis and design method. After learning this course,
students could master the analysis and design methods for the modern control
theory and lay a good foundation for the future study of other branches of
modern control theory. Enable students to find reasonable solutions with
professional knowledge, have international academic communication ability.

(Corresponding to graduation requirements: 1.4, 2.1, 2.2, 3.2, 10.3)
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10.3 EFRZERZR

Learning Outcomes

Major Objectives

Objective 1: Master the conception of MIMO system,
computation of state transition matrix, solution of
homogeneous and nonhomogeneous state equations,

solution of discrete-time state equation.

1.4 Control System
Knowledge

Objective 2: Be able to use the knowledge of mathematics,
linear algebra and physics to establish mathematical
models of MIMO system, transform engineering problem
to mathematics problem, carry on the transformation of
various models, understand the characteristics and
application occasion of each model.

2.2 Modeling

Objective 3: Analysis engineering problem in the view of
control  system, understand controllability  and
observability, dual problems in control system, master
structural decomposition method of linear system and

realization of transfer function matrix.

2.1 Extract specific

engineering problem

Objective 4: Master Lyapunov stability criterion and its
application in closed-loop system design, understand
system stabilization and observation problems, and
synthesize linear time-invariant system by pole

assignment method.

3.2 Design control
algorithms

Objective 5: Students are required to read and understand
foreign scientific and technological literature, more
proficient in using foreign languages to communicate with

the outside world.

10.3 International academic

communication
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Chapter 1 Introduction (Learning Outcomes 1, 5)

The key points of this chapter: Basic concepts and characteristics of modern control
theory

1.1 History of control theory

1.2 Classification of modern control theory

1.3 Course requirement

Chapter 2 State space representation of the control system (Learning Outcomes
2\ 5)

The key points of this chapter: Simulation structure diagram, modelling methods of
the state-space representation, linear transformation of a state-space representation,
transfer function matrix

The difficulties of this chapter: Linear transformation of a state-space representation,
transfer function matrix




2.1 Mathematic description of system dynamic model

External description and inner description, state-space representation, Simulation
structure diagram

2.2 Modelling state space representation

Modelling state space representation from mechanism model, structure diagram and
transfer function

2.3 Linear transformation of state variables

Non-uniqueness of the state-space representation, invariance of eigenvalues and
invariants of the system, Jordan canonical form

2.4 Transformation from state-space representation to transfer function matrix

Transfer function of SISO system and MIMO system, Transfer function matrix of
cascade system, parallel system and feedback system, invariance of transfer function
matrix

Chapter 3 Solving the state space representation of the control system

(Learning Outcomes 1. 5)

The key points of this chapter: Solution of homogeneous state equations,
computation of state transition matrix, solution of nonhomogeneous state equations

The difficulties of this chapter: Solution of nonhomogeneous state equations

3.1 Solution of homogeneous state equations

Solution of the scalar differential equation and n dimension state equation

3.2 Matrix exponential - state transition matrix

The definition and properties of state transition matrix, particular matrix exponential
functions, computation of state transition matrix

3.3 Solution of nonhomogeneous state equations

Solution form of nonhomogeneous state equations, some useful results of special
control inputs

3.4 Discretization of continuous-time system

Discretization method, approximation method

3.5 Solution of Discrete-time State Equation

The recursion method and the z-transform method

Chapter 4 Controllability and Observability of Linear Control System

(Learning Outcomes 3. 5)

The key points of this chapter: Controllability criteria and observability criteria for
LTI system, controllability canonical form (CCF) and observability canonical form,
state-space decomposition by both controllability and observability

The difficulties of this chapter:State-space decomposition by both controllability and
observability

4.1 Controllability

The definition of controllability, the controllability criteria of LTI system

4.2 Observability

The definition of observability, the observability criteria of LTI system

4.3 Controllability and observability of discrete-time system

Controllability criteria and observability criteria

4.4 Duality of Controllability and Observability

Duality system, principle of duality

4.5 controllability canonical form and observability canonical form

controllability canonical form and observability canonical form for SISO system

4.6 Decomposition of linear system

Decomposition by controllability, = decomposition by observability, Kalman




decomposition

4.7 Realizations of transfer function matrix

Controllability canonical realization and observability canonical realization,
Minimal Realizations, pole/zero cancellation and controllability and observability

Experiment 1: Matlab application in modern control theory

Chapter 5 Stability and Lyapunov Methods (Learning Outcomes 4, 5)

The key points of this chapter: Definitions of Lyapunov stability, stability of LTI
system, the second method of Lyapunov

The difficulties of this chapter: The second method of Lyapunov

5.1 Definitions of Lyapunov stability

Equilibrium state of a system, stable, asymptotically stable, uniformly
asymptotically stable, globally asymptotically stable

5.2 The first method of Lyapunov

Stability of LTI system, stability of nonlinear system

5.3 The second method of Lyapunov

Sylvester criterion, stability criteria, asymptotically stable criteria, nonstability
criteria

5.4 Application of Lyapunov methods

Asymptotical stability of the LTI system, application of Lyapunov method in
nonlinear system

Chapter 6 Synthesis of linear time-invariant system (Learning Outcomes 4, 5)

The key points of this chapter: Pole placement by state feedback, pole placement of
observer

The difficulties of this chapter: Pole placement by state feedback, realization of
observers

6.1 Structure of feedback control system

State feedback and output feedback, controllability and observability of closed-loop
system

6.2 Pole placement

Pole placement by state feedback, Pole placement by output feedback

6.3 Stabilizability

The definition of stabilizability, stabilizability condition, method of stabilizability

6.4 State observers

Existence of observers, realization of observers

6.5 Design state feedback system with state observer

Design state feedback system with state observer, separation principle, invariance of
transfer function matrix, equivalence of state feedback and observed-state feedback

Experiment 2: System pole placement design

Class Schedule &
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LIRS
. Course ) Home )
Topics Teaching Methods Assignment Outcomes
Hours Hours

. ) Outcome 1.

1 1 Teaching 0.5 Reading 5
. . . Outcome 2

2.1 1 Teaching/ Discussion 0.5 Homework s
. . . Outcome 2+

2.2 2 Teaching/ Discussion 1 Homework 5
. ) Outcome 2+

2.3 1 Teaching 1 Reading 5
. . . Outcome 2

2.4 1 Teaching/ Discussion 1 Homework 5
. ) Outcome 1

3.1 0.5 Teaching 0.5 Reading 5
. Outcome 1.

3.2 1.5 Teaching 1 Homework s
. ) Outcome 1

33 1 Teaching 0.5 Reading 5
. Outcome 1

34 0.5 Teaching 0.5 Homework 5
. Outcome 1.

3.5 0.5 Teaching 0.5 Homework s
. Outcome 3.

4.1 2 Teaching 1 Homework s
. . Outcome 3.

4.2 1 Teaching 1 Reading 5
. . . Outcome 3

4.3 0.5 Teaching/ Discussion 0.5 Homework s
. . . Outcome 3.

4.4 0.5 Teaching/ Discussion 0.5 Homework s
. . Outcome 3.

4.5 1 Teaching 1 Reading 5
. . . Outcome 3

4.6 2 Teaching/ Discussion 2 Homework 5
. . . Outcome 3.

4.7 1 Teaching/ Discussion 1 Homework 5
Experiment . Experiment | Outcome 3

2 Experiment 1

1 Report 5
. ) Outcome 4.

5.1 1 Teaching 1 Reading 5
. Outcome 4.

5.2 1 Teaching 1 Homework 5
. . . . Outcome 4.

53 1 Teaching/ Discussion 1 Reading

5




. . . Outcome 4.
54 1 Teaching/ Discussion 1 Homework 5
. Outcome 4.
6.1 1.5 Teaching 0.5 Homework 5
. . . Outcome 4.
6.2 2 Teaching/ Discussion 1 Homework 5
. . . ) Outcome 4.
6.3 0.5 Teaching/ Discussion 0.5 Reading 5
. . . Outcome 4.
6.4 1 Teaching/ Discussion 1 Homework 5
. . . Outcome 4.
6.5 1 Teaching/ Discussion 1 Homework 5
Experiment . Experiment | Outcome 4.
2 Experiment 1
2 Report 5
ERFRRES (%)
s g 7= Assessment content and Percentage lps= et
RIZER -
Index | FEIFRIY . HARER (%)
Course goals . : S .
points Daily . Final Percentage
Experiment
performance Exam
iR 1
_Eh—_ 14 2 11 13
Objective 1
H#R 2
EZARN o 2.2 2 14 16
. Objective 2
Grading B 3
- 2.1 2 5 18 25
Objective 3
R 4
At 32 4 5 27 36
Objective 4
)
_E*T_ 10.3 10 10
Objective 5
‘it 20 10 70 100
1. CIRRIZFERER) (B=H), X%, MU I HAR, 2011, EBSFHE “+
— 1" EREMKIEAM ;
2. (BRATHITIEY (BBEM), Katsuhiko Ogata, EFTltHARFE, 2011;
3. (&MIEHIRGTIIE), Morris Driels, BHEAFHARAL, 2011;
4. (BoEHIRESEIT) (8B75hR), Gene F. Franklin, J.David Powell, Abbas
KM REEER Emami-Naeini, B-FILJHARFt, 2013,
Textbooks & Other | 1. Liu Bao, Modern control theory.(third edition), China machine press, 2011, regular
Materials higher education “the 15th  Five-Year Plan” National Planned Textbook
2. Katsuhiko Ogata, Modern control Engineering (fifth edition), Publishing house of
electronics industry, 2011
3. Morris Driels, Linear Control Systems Engineering, Tsinghua University Press,2011
4. Gene F. Franklin, J.David Powell, Abbas Emami-Nacini, Feedback Control of
Dynamic Systems (Sixth Edition), Publishing house of electronics industry, 2013
HE
More
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Syllabus of Process Control Instrumentation

RIEEAKER

Course Information

RIEBTR

Course Name

HIEERINRERE

Process Control Instrumentation

ERSIEHTREFMR
RbE 3 TR
FIRBEHS College of Information and Fraptiss 05
School ] ] School Code
Control Engineering
RA e RIZHIBA BafLER
Leader Kang Zhongjian Team Members Automatic Instruments
IRIZYmAS ¥
RAZRID 05128 q—ﬁ ;
Course Code Credits
i FRt 10 LI A g
. " Lecture Hours Experiment Hours
EIOERT " e
Course Hours + ) SEE AT
Programming 0 i 0
Practice Hours
Hours
TP
RN F RS 16
Home Hours
ERE Sk
Audience Automation
RRES L3878
Language of Instruction Chinese

FAZRIE

Prerequisite

BB FRAR, BFEFEAR, HUREE. CIT/RE. BiTHlRE, SR
SR AR

Analog Electronics Technique, Digital Electronic Technique, Principle of
Microcomputer, Principle of Chemical Industry, Automatic Control Principle,
Fundamental of Sensor and Detection

RIEE T

Course Description

FREBEESNMBY AR, WHRIEEHIER . PUTRMRZ2MISEHILERM
RENGH. TIERE, EBRMER/FLFE BEFIEFE T B HEHIL
RERENTERIE. ERAE, EBEMEMMERSMERLRFIRZETTH
BEIU RGNS, BEARENFES], AFERREHULZTLIEHNE
RIFERIMEERREMEAM, 1887 TENAAENER, B T #RSLFRC)
HIREN, AFEFRANT W TIZGUTIT FTRSEMEM . (FREZERIEIRR
1.4, 32, 33\ 7.1)

This course focuses on structure, principle, usage and selection of control
instrumentation such as digital controllers, PLCs, final control elements, safety barriers
etc. By learning of the course, the students can learn the working principle and
application occasions of these control instrumentation, and can use and select these
instruments to construct automatic control systems correctly. The learning of this course
will lay hardware and software foundation for the students to solve complex engineering
problems in the field of automation, improving the quality of engineering application,




for the students to become professional engineers.
requirements: 1.3, 3.2, 3.3, 7.1)

cultivating the ability to solve the practical problems, and also laying a solid foundation

(Corresponding to graduation

RIEHF KRN
Course Syllabus

R

Learning Outcomes

3=t

Bl EORIERR

Br 1: T ENCRGN I IMLLR, EIR 5%
AR B AR BB AL, TR AR
AR EAE B R G 1E A S s BE -

1.4 EEHEFS TR

HAR2: EREHOCRARE RSO E, fE
AR IR € ) T2/ KRBT P 25 (R g AT A 2
A&, SERERITT SR SN ) S 1 S

3.2 fEHIRITHIIFR

B4 3 HERBICCRAE ARG &,
HEAPRSI RGO R B, BEOSARIR % &, Zo0F S5 A
FHEAT IR, SERU ) (I3 B R e
it

3.3 TR

BiR4: TEHISCRAR B R RS, BT
AR LRI AT, YgﬁﬁfT{L%U@(%%ﬁﬂzzﬁiE@ﬁiﬁu$ i
I, BELRE B ST REAIARIN AR

7.1 AR RIAIHFFSK
Jig

Learning Outcomes

Major Objectives

Objective 1: to understand the role of all elements in a
control system, and to master the classification, principle,

composition and structure of control instrumentation.

1.4 Mathematics and
Engineering Knowledge

Objective 2: to master the usage and development method
of control instrumentation, to be able to develop or
configure the controller to complete the control algorithm

or scheme meeting the specific process requirements.

3.2 Development of Control
Unit

Objective 3: to master the characteristic, limits and
application occasion of control instrumentation, to be able
to optimize the scheme according to the factors of safety
and economy, and complete the selection of control

instruments and the design of system connection

3.3 Project Design and
System Connection

Objective 4: to understand the developing trend of control
instrumentation and importance of energy conservation

and environment protection. And to be able to consider

7.1 Environment Protection

and Sustainable

HFEAE

Topics

these factor in selecting and maintaining control Development
instrumentation.
BIE 4w GREHW 1, 3

FEER: HIWRKRBEESHANE ST

RBIS: (SR RAMEL TR
L1 FIBh ] R G A




1.2 HEMAXE MK G &
1.3 15 S A&7 AE 5 1
F2E THEIX GEEBHFL. 2. 3

KEE: PID EHIFERKIZE AN SN

RESE R PID BRI ERES

2.1 PID FEAIEHI ML S . RIAFIRH]

2.2 HUF AN R IEARE MY . TR R, ShREAE A T ik
2.3 LR RS

BIE WSS GREBRRL 2. 3

REER: PICHRTLERE. TESBEMRET
FEHES: PLC HIGiTE

3.1 PLC HREIR. S5ARI AR

3.2 PLC HyZfEtia & Mgt )5k

3.3 PLC Y52 HH Sl

3.4 JBFFEEHIBHE

fEMK 2:  PLC B ST
Ei4E PATET GEEBERFIL 3.4

FEER: PATHHER., mRENER

AEMRER: PATHHEE

4.1 PUTHURI 7S, GERAN TAE R

4.2 NN SRR, AR AN AR R

4.3 T IRAIPERESR bR

4.4 PUTASHIILETIAT

4.5 SEPATIRIVHINE CBARSES . BARIRTTEALR)
4.6 ARSI F A SER AN TAR SR

4.7 B 32 AT ERURE I ) A B

B5E BALCGRKEEREIR GREBAR L 3
FEEN: PRSI ENEN. PIRCRIRENFE, RZ ARG
FEHER: FRRAREE

5.1 HANTR AR SN H AR &

5.2 HZMLOCRBIEEMAZ KRG RIS




5.3 AR, TARRELAE R A
BeE RENRARGE CREBRL 3

FEEN: RENRRGEHERZEMEN
FEHER: BENRRENEH

6.1 ZELCRAGH P EMK

6.2 ZEMURRGMIIEALE

Chapter 1 Introduction  (Major Objectives 1. 3)

The key points of this chapter: the developing trend of automatic instruments and
the transfer way of signal

The difficulties of this chapter: the transfer way of signal

1.1 basic concept of the automatic control system

1.2 classification and developing history of automatic instrumentation

1.3 standardized signal

Chapter 2 Control unit (Major Objectives 1. 2. 3)

The key points of this chapter: the concept and application of PID algorithm

The difficulties of this chapter: the concept of PID algorithm

2.1 concept, expression and application of PID

2.2 construction, principle, function and usage of the digital controller

2.3 distributed control system

Chapter 3 Programmable Logic Controller (Major Objectives 1. 2. 3)

The key points of this chapter: the principle, working process and programming of
PLC

The difficulties of this chapter: programming of PLC

3.1 origin, construction and working process of PLC

3.2 programming instruction and method of PLC

3.3 application of PLC

3.4 the method of sequential control diagram

Chapter 4 Final Control Elements  (Major Objectives 1. 3. 4)
10h

The key points of this chapter: selection, configure and connect of final elements

The difficulties of this chapter: selection of final elements

4.1 classification, structure and principle of actuator

4.2 classification, structure and principle of valve

4.3 the performance index of valve

4.4 the calculation and selection of final control element

4.5 the accessory of the pneumatic actuator

4.6 the construction and principle of VVVF

4.7 the principle of self-operated valve and solenoid valve

Chapter 5 Knowledge of Explosion-proof for electrical instruments (Major
Objectives 1. 3)

The key points of this chapter: rating of explosion-proof, type and principle of
explosion-proof instrument, construction of intrinsic safety system

The difficulties of this chapter: construction of intrinsic safety system

5.1 basic concept of explosion-proof and its grade mark

5.2 classification of explosion-proof instrument and concept of intrinsic safety




system

5.3 classification, principle and using method of safety barrier

Chapter 6 Safety instrument system

(Major Objectives 1. 3)

The key points of this chapter: application occasion of SIS and its structure
The difficulties of this chapter: the structure of SIS
6.1 origin and development of SIS
6.2 basic structure of SIS

Class Schedule &

Requirements

mE | it UIIE T T
1.1 1 W% 0.5 B HHR 1
12 1 WX 1 BF HHR 1
1.3 1 WHR/ =B SR 1 B BHfr 1. 3
2.1 3 iz 0.5 BF HHR 1
2.2 3 Wig 3 ke B#R 1
23 2| wmmssEARE | 2 | L | TP

S 1 2 e 2 ;;;;E% 52
3.1 2 BT 2 B HiR 1
32 2 GiEsa 2 B& BHir 1. 2
3.3 4 ESVILEiis 2 sl H#x2.\ 3
3.4 2 OIS 4 el B#r2. 3

;2 | 4 s 4 ;z‘;fa L | B2
4.1 2 WX 2 BF BHx 1
4.2 2 W 2 BF HHR 1
4.3 4 BT 4 Al Birl. 4
4.4 2 BHE/ATE 2 Al H#r3. 4
4.5 2 W/ R G5 2 B B4R 3
4.6 1 W 2 BF B4R 3




4.7 1 igiy 0.5 B¥ B#x 4
#E Bix 1.
M) 2 S 2 A
s s SRS | 3.4
5.1 1 igiy 0.5 B¥ B#x 1
5.2 1 igiy 1 B¥ B#rl. 3
5.3 1 RBIGIHr 1 B¥ B#x 3
6.1 2 igs 2 B¥ B#r 1. 3
6.2 1 igia 1 B¥ Bir 1. 3
. Course . Home .
Topics Teaching Methods Assignment | Outcomes
Hours Hours
1.1 1 Teaching 1 Reading Outcome 1
) Reading
1.2 1 Teaching 1 Outcome 1
. . Reading Outcome
1.3 1 Teaching/Case analysis 1 1.3
. Assignment
2.1 3 Teaching 3 . Outcome 1
/Reading
) ) Assignment
2.2 3 Discussion 3 . Outcome 1
/Reading
) ) Assignment Outcome
2.3 2 Teaching/Case analysis 2 )
/Reading I. 2.3
Experiment .
{ 2 Experiment 2 Report Outcome 2
) Reading
3.1 2 Teaching 2 Outcome 1
. . . Reading Outcome
3.2 2 Teaching / Discussion 2 2
) Assignment Outcome
33 4 Case analysis 4 )
/Reading 2, 3
) Assignment Outcome
34 2 Case analysis 2 )
/Reading 2,3
Experiment . Outcome
4 Experiment 4 Report
2 I. 2,3
Teaching Reading
4.1 2 2 Outcome 1
Teaching / Discussion Reading
4.2 2 2 Outcome 1
43 4 Teaching / Discussion 4 Assignment Outcome
' /Reading 1. 4




44 5 Teaching / Discussion 5 Assignment Outcome
' /Reading 3, 4
Teaching / Case analysis Reading
4.5 2 2 Outcome 3
Discussion Reading
4.6 1 1 Outcome 3
Teaching / Discussion Reading
4.7 1 1 Outcome 4
Experiment .
3 2 Experiment 2 Report Outcome 4
Teaching / Discussion Reading
5.1 1 1 Outcome 1
55 . Teaching / Discussion . Reading Outcome
‘ 1, 3
Case analysis Reading
53 1 1 Outcome 3
Teaching / Discussion Reading
6.1 2 2 Outcome3
Teaching / Discussion Reading
6.2 1 1 Outcome3
EZH RS (%)
o e e 4 E=r =Y Assessment content and Percentage I An ]l
RIZE A Index SERERIR (%)
Course goals ) e MY BAARE IR ’
points Daily ) . Percentage
Experiment | Final Exam
performance
1
();?*I ) 1.4 75 21 28.5
. jective
ER%AN TP
Grading - 3.2 7.5 10 15 325
Objective 2
R 3
Hr 3.3 75 15 225
Objective 3
R 4
i 7.1 25 5 9 16.5
Objective 4
ait 25 15 60 100
1. (HZMMIERS Des), Bk, MR, EMMmS, RARE, 2012;
2. (BHMCEREE), REE, (b2 DRt 2013, 555 i
- 3. (IR E 5CRD), BT, MUk Ok, 2012, 552 iR
M EESEER =
Textbooks & Other 4. (RERAEHIOGR), XER T4, eIl Hiitt, 2014, %8 3 hi
Materials

5. { Lessons In Industrial Instrumentation),

Tony R. Kuphaldt, 2012

6. {Process control instrumentation technology), Curtis D.Johnson, 5/ K2~ H

W At, 2010




1. Geng Yanfeng, Sun Liang, Wang Weiwei. Automatic instruments and DCS, Press
of China University of Petroleum, 2012.

2. Wu Qingin. Control instruments and equipment, Chemical Industry Press, 2013,

5t

3. Lu Huiming. Control equipment and instruments, China Machine Press, 2012,

2th,

4. Liu Juliang. Process Control instruments, Chemical Industry Press, 2014, 3™,

5. Tony R. Kuphaldt. Lessons In Industrial Instrumentation, 2012

6. Curtis D. Johnson. Process control instrumentation technology, tsinghua university

press, 2010

HE
More

%iF
Notes

KPHEAN
Author

IR
Sun Liang

HIZAR/BMEEE)
Approved by

X|=E
Liu Bao
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Syllabus of Curriculum Design on Automatic Control

RIEEAKER

Course Information

RIEBTR

Course Name

BahizHRZ R

Curriculum Design on Automatic Control

= vy O 2 e
FiRpen ERSHEELLES R BEEA T
School College of 1nfo.rmat1.on and School Code 05
control engineering
ARA e RAZHIBA SEBHF
Leader Kang Zhongjian Team Members Practical Teaching
RIZHRIG 05912 "q_"ﬁ ;
Course Code Credits
i FRt 0 LI A 0
RN AT 33 Lecture Hours Experiment Hours
Course Hours 3 weeks E#ZEat SEE AT 3@
Programming Hours 0 Practice Hours 3 weeks
RINFERY 6
Home Hours
ERE BHaffk
Audience Automation
RRES L3878
Language of Instruction Chinese

FAZRIE

Prerequisite

SEHF. BRSO BB TR, BaiTHIRE, IMRITEERL, 125K
GnERA

Advanced Mathematics. Circuit Analysis. Analog Electronic Technology
Automatic Control Principle. Modern Control Theory. Technology of Computer
Simulation for Control System
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Course Description

BahiEHlRi2RiT 2B Bl —I IR B F LRE, REITHIERE
EMEBBFENT, TEMRWEKERRAITHIEIRE, BERSRAIEIR RIS
B, BEXRENFE S, FEERFMNANBNTHNEAE S EAERFH
EAKBEIEME . ERFERBENKFEE, SMASNMEE, FIRTENL
HITHE, PMIRER, S5 NEKERAIEHIERE. RSFEFN
thERED, EFFENBEFIEN, SUREITRAESARFITELHEFZ
REIRE . (R EEMESRIEFRAS 2.20 2.3, 3.1, 3.4, 43, 54, 93, 12.2)

Curriculum design on automatic control is a practical courses. This course research
the liquid level control problem of the double tank. Through the learning of this course,
students will deepen the understanding of the basic concepts, basic theory and basic
skills of automatic control systems. Students through developing mathematical models,
system performances, simulation and the experiment results to design the liquid level
control approach of the double tank. Enhance the ability of teamwork, autonomous
learning and communication with industry peers and the public. (Corresponding to
graduation requirements: 2.2, 2.3, 3.1, 3.4\ 4.3, 54, 9.3\ 12.2)




RIEHFE AN
Course Syllabus

WIZEHR

Learning Outcomes

REER

Bl EORIERR

B 1: NMARRZES TR, sEBTmBSE
%, MEF&BITIENGHESES.

9.3 HBAtHME

BiR2: BEBENERE. SEER, B o)A
REBIRBIDMEFHITABE R, FRERT

7%0

122 BEXF3

iR 3. EBBENAKENITERIE, EBFANEE
RANKIE R G ER I NAKERAARE, RIG
RiE R BARSHI2.

22 BBIEY

B#r 4. BEBIBIEKTERAISEPR . HIEERAANIR G AR
BUp0 SR ER A Rz FR 2 RIS EE, SIEPTZARBURYIE
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BiR5: $XIWAKERAITHIEE, RHMRE=R
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3.1 ®IHAER

IMEFHIYRRNBERLT, EBARARMZFHEE
Xt B FESE T 7 R TAATIE RN .

3.4 AIITMHEREN

BiR 7: REMBESHERERE, Bid OPC BRS5ER
B EBRASTHENZFIREERE, A5 Matlab
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VPE P

54 MRIE (R%1H
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Learning Outcomes

Major Objectives

Objective 1: The team members have a clear division of
labor and are able to complete their own tasks and

coordinate with each other well.

9.3 Teamwork

Objective 2: When encountering problems in course
design, students can actively consult literature,
communicate with teachers and classmates, to seck

solutions.

12.2 Autonomous Learning

Objective 3: Understand the working principle of double
tank, can use mechanism modeling and experimental
modeling methods to establish double tank level model,

get the transfer function and state equation.

2.2 Modeling




Objective 4:  Can verify the correctness of the model
and analyze the differences of modeling methods by .
] 2.3 Model validation
comparing the response curves of the actual tank level,

the mechanism model and the experimental model.

Objective 5: Propose the design scheme of liquid level

control of double tank, the design scheme should include .
. 3.1 Design scheme
the research background, research content, design

objective, technical route and research plan, and so on.

Objective 6: Propose the design scheme of liquid level

control of double tank, the design scheme should include o )
. 3.4 Feasibility evaluation
the research background, research content, design

objective, technical route and research plan, and so on.

Objective 7: Be able to build equivalent circuit model,

establish circuit model and communication with
5.4 Modern Tools (System

computer client through OPC server, write Matlab . .
Simulation)

program, simulate liquid level control problem of double
tank, and implement design scheme.

Objective 8: Be able to correctly process experimental

data, analyze experimental results, and obtain reasonable .
; . . . 4.3 Research conclusions
and effective research conclusions through information

synthesis.
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Topics

1. B ZMKERUNREFER GREBRF 1. 2. 3)

1.1 AHEEE (Bf) FEEMAGERHEML

1.2 AiRIEER (B AR EFEER

1.3 WIEFTEIRBIRIE RN, STAELERAEMT AN EREYR.
2. BEZHM/KERMMREHEER (REBHF 1. 2. 7)

RIBEM A ZM/KERARER, BN BT HIScifa EFFAEME, B
B BMARBHTHEM MK ARG SR .
3. IRESITENMERE REBHF 1. 2. D

3.1 Z 3] NI USB-6009 #iEREFHIEH

3.2 Z3] OPC 1Y

3.3 @i OPC MR FSREMBERE RS IHENE PiHBE(E.
4. WRAHEFNROFASEE GREBFE 1 2. 4. 5)

#@id NI USB-6009 #iBEREFREEUMNRIEE, MXWITIT R FFIFH
M, WIEAEST R ERE .
5. BakEHIRERS GREEMFL 2. 5. 7)

5.1 PID #&%l. S #AMEHI ARG R BT AT HI T sefE AR TS 1L, FTEESE
PRZFIM RS HEMRNES, FHHITHR.

5.2 WITBBRIERT . 1RIB B E ITHIM R IEF R ITIRIERE .

5.3 REEHIRGRIT. HRFHEE, FFEETRGREENRSIREN

5.4 BHERGITHSHEIT. AEEXRIEMAH AT HEITIES, 2T
IR,
6. IXIEHIERESY (GREBKRL. 2. 5. 7)




6.1 ITHIRGHNM AR EUARRERIFTH . BEEZEARRGENMEEIERS
EHE—EEK.

6.2 JLMBFF T

6.3 ETF WM R AR & IRIT I 8%t .
7. EERE (REHFR4. 5. 6. 8)

1. Modeling the mathematical of the double tank (Learning outcomes 1, 2, 3)

1.1 Mechanism modeling

1.2 Experiment modeling

1.3 Comparison of the two method models.

2. Electronic circuit of the double tank (Learning outcomes 1. 2, 7)

According to double tank, the electronic circuit of the double tank is established by
using resistor, capacitor, and amplifier element based on the on the computer automatic
control experiment box.

3. Communications between the experiment box and computer (Learning
outcomes 1, 2, 7)

3.1 NI USB - 6009 data acquisition card

3.2 OPC protocol

3.3 Establish correspondence between the data acquisition card and computer.

4. Open-loop characteristics (Learning outcomes 1, 2, 4, 5)

Test the properties of the controlled object and verify the correctness of the
simulation object based on the NI USB — 6009.

5. Automatic Control Theory Part (Learning outcomes 1. 2. 5. 7)

5.1 PID control. Analysis the control performance index. Analysis the defenses
between the actual control effect and simulation effect

5.2 Series correction. Apply correction link to the actual system, and observe the
design performance.

5.3 Sampling control system design. Analysis the effects cause by the sampling
period and the open loop gain.

5.4 Time-delay controller. Add a time-delay to the control system, and use PID
methods to control.

6. Modern control theory Part (Learning outcomes 1, 2, 5. 7)

6.1 Pole assignment and state feedback control.

6.2 Design observers

6.3 State feedback control base on observers.

7. Write report (Learning outcomes 4, 5, 6, 8)

Class Schedule &

Requirements

#A .
L I | IRSN . _
mE | 2 HEt PR ek
2R | M
(X)
1 1 THi8/3008 4 B Bfr 1. 2. 3

2 1 11P/5856 0 BFr 1. 2. 7




3 1 THe/sEa 0 B#r 1. 2. 7
4 1 Hg/sEEE 0 B#R1. 2. 4.5
5 6 wHe/sels 4 B | BfR1. 2. 5.7
6 4 e/l 2 B | BfR1. 2. 5.7
#E
7 1 BERSE 6 .. | BFR4. 5. 6. 8
£ 8=
) Course . Home | Assign
Topics Teaching Methods Outcomes
Day Hours | ment
. . . Self-
1 1 Discussion/ Experiment 4 I. 2.3
study
2 1 Discussion/ Experiment 0 Iv 20 7
3 1 Discussion/ Experiment 0 I. 2. 7
4 1 Discussion/ Experiment 0 Iv 2y 4.5
. . . Self-
5 6 Discussion/ Experiment 4 Iv 20 5.7
study
. . . Self-
6 4 Discussion/ Experiment 2 Iv 2y 5. 7
study
. Write
7 1 Write report 6 4, 5. 6. 8
report
ERZHBRELS (%)
Assessment content and Percentage o
N . SaSE ) KRR REES
RiE | AR _ . tet5
_ Daily performance Results show| Report writing
B = = T | % (%)
Course | Index | iR S 1 /;ﬁ =k | - ;;,r Perce
goals |points | & | BA | #& | B %\ i E 5 ntage
o B R 2P| T ||
BN E|R | B | TR ”
i | @
ok HiF 1
EHFA o 9.3 10 10
Gradi Objective 1
rading -
H5 2
122 | 10 10
Objective 2
B#% 3
2.2 10 10
Objective 3
Btr 4
2.3 10 10
Objective 4
B#5 5
3.1 10 10
Objective 5
B#r 6
3.4 5 10
Objective 6




%7
iR 5.4 10 20 30
Objective 7
5 8
B 43 15 | 10
Objective 8
A\
ad 30 30 40 100
Total

. FRERRI, ERGE %, (BpiTdlREEIRIZRT), RIS
- WIFER R, (BTHIRIE), BIFHMit, 2013 &, 556

. HBHETT %, (RGEHESR), FEXFHM4t, 2013 %, F 25k

1
2
3. X% 4R, GRRIESIEER), UM T Ehit, 2011 &, $3 R
4
5

. Gene F. Franklin, Feedback Control of Dynamic Systems, Pearson press, 2014, 7th

Edition
SERE ; :
BMREZHH 1. Xiangang Deng, Shubin Wang, Curriculum Design on Automatic Control, lecture
Textbooks & Other N
Materials sheet.
2. Shousong Hu, Autmatic Control, Science press, 2013, 6th Edition .
3. Bao Liu, modern control theory, China machine press, 2011, 3rd Edition .
4. Tianyuan Xiao. Inroduction to system simulation, Tsinghua university press, 2013,
2nd Edition
5. Gene F. Franklin, Feedback Control of Dynamic Systems, Pearson press, 2014, 7th
Edition
HE
More
#iE
Notes
RPHEN 3K AX HRZAFRHEHEEE) pUES
Author Zhang Xin Approved by Liu Bao
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Advances in Control Science and Control Engineering

RIEEANER
Course Information
24 T 2L A4 L
N FRIT AR R
BT R ’
Course Name . . . .
Advances in Control Science and Control Engineering
e SR LIRS
A I JC
Lo , REBRA
RIS College of Information and Fraptiss 05
School ] ] School Code
Control Engineering
ARA e RIZHIBA Bl
Leader Kang Zhongjian Team Members Automation
IRTZYmAS =
AR 05001111 9 1
Course Code Credits
i FRt 6 LI A 0
. " Lecture Hours Experiment Hours
EIoER y e P
Course Hours * ) SCER AT
Programming 0 i 0
Practice Hours
Hours
WRINFERY 0
Home Hours
ERE Bt
Audience Automation
RIRIES L3158
Language of Instruction Chinese
PR BohiTHl[RIE, SRS RE. dIEERITE
SeigiRi2 . . . .
.. The principle of automatic control, Process control instrument and device, Process
Prerequisite . .
control engineering
KRN R ERULSFRFE THRIEFNFESTIEMARMANAMIN, EQ
MARZEHBIFIRIL, FEAR, A EMPFAR, EEFEEEE-—ENETLE
BELRAHR T, BEW TRMEEAFZMZWHNENEHIR, RFHAFENEAFER
F IR EB A RIRS s . IR ERZFRSE: 7.2,10.3,12.1)
BIRGA This course introduce the advances in control science and control engineering,
'E18]71
L focusing on new control theory, new control technology, new control strategy and the
Course Description ) ) ) ) ) ) )
new achievements in control engineering. Having a foundation of professional
knowledge, the students can understand and master the advances in control science and
control engineering. The course will inspire the students’ exploring spirit and
innovation consciousness and ability. (Corresponding to graduation requirements:
7.2,10.3,12.1)
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Learning Outcomes

Learning Outcomes

Major Objectives

Objective 1: Students are required to be able to
understand the impact of new technologies on the
environment, the energy-saving design technology,
environmental protection technology, material selection
technology embodied in the development of new
technologies in the frontier areas of Automation
Discipline development, and to establish awareness of

environmental protection and energy conservation.

7.2 In the practical process of
solving complex engineering
in the field of
automation in petroleum and

problems

petrochemical industries, we
can fully understand and
evaluate the impact of
engineering practice on the
environment and sustainable
development, and embody
the consciousness of energy

saving and environmental

protection.
10.3 To be able to understand
Objective 2: Students are required to keep abreast of the | the development in

latest developments in the field of automation and to be
able to retrieve the latest scientific and technological

literature and product information abroad.

automation field, read and
understand foreign scientific
and technological papers, and

communicate  in  Cross-




cultural context.

12.1 Focus on the
development and trend of
automation, understand the
Objective 3: Students are required to learn to pay | influence and requirement of
attention to the development status and trends of | technology application
automation, constantly improve their ability to master | development and
new technologies, promote their own growth through | technological progress on
continuous learning, and form the habit of self-learning | knowledge and ability, and
and lifelong learning. have a correct understanding
of the necessity of self-
learning and lifelong

learning.
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Chapter 1 Multi-phase media, dynamic processes, detection technologies and
control methods (Learning Outcomes 7.2,10.3,12.1)

This lecture includes three topics, i.e. detection of the acoustic and
electrical properties of natural gas hydrate, detection of gas-liquid two-phase
flow parameters and control of severe slugging. Topic | introduces the physical
properties of natural gas hydrate, methods and systems for detecting the
acoustic and electrical properties of hydrate-bearing multi-phase porous
media; topic Il introduces the characteristics and measuring methods for gas-
liquid two-phase flow parameters in oil & gas pipelines; topic lll introduces
the active and passive control methods for severe slugging in risers of
offshore oil & gas development systems.

Chapter 2 Micro/Nano gas and humidity sensing technology, micro-system
and their application (Learning Outcomes 7.2,10.3,12.1)

The high-performance gas and humidity sensing technology and micro
system have important significance for environmental monitoring, industrial
and mining production, human healthcare, public safety and intelligent
sensing network. Based on the development front of electronic information
and automation technology, this lecture mainly teaches the construction
principle of gas humidity sensor, device manufacturing and system integration
method, micro-nano sensor array manufacturing, multi-dimensional array
signal processing, information acquisition and the internet of things, and
introduces the case of multi-component gas detection under complex
environment.

Chapter 3 Smart Sensing and Internet of Things (Learning Outcomes
7.2,10.3,12.1)

In this subject, we mainly introduce the development progress of
wireless sensor networks and internet of things, which includes the
architecture, application fields and key technologies of wireless sensor
networks and the basic characteristic of the low-power wide area networks
(LPWAN). Finally, we introduce some of recent research results in neighbor
discovery for wireless sensor networks and tag monitoring for RFID system.

Chapter 4 Control, filtering and fault diagnosis for networked stochastic
systems (Learning Outcomes 7.2,10.3,12.1)

Recently, networked control systems (NCSs) have been widely used in
modern industrial systems owing to their advantages in many aspects such as
low cost, reduced weight and simple installation. The control signals will
inevitably affected by stochastic disturbances during its transmission through




networks. The inherent constraints of network bandwidth limitation can also
lead to packet dropouts and signal quantization. This lecture will give a brief
introduction to related problems and research status for the new research
hotspots in the field of control, which are the control, filtering and fault
diagnosis networked stochastic systems.

Chapter 5 Data-driven process fault diagnosis methods (Learning Outcomes
7.2,10.3,12.1)

Fault diagnosis technology plays an important role to ensure process
safety and improve product quality. This chapter firstly reviews the present
fault diagnosis methods, including model-based, knowledge-based, and data-
driven methods. Then the data-driven fault diagnosis methods are detailedly
discussed, and especially, one typical data-driven method, principal
component analysis, is analyzed. Lastly, some industrial applications are
demonstrated and future research topics are listed.

Chapter 6 Advances in Intelligent Control (Learning Outcomes
7.2,10.3,12.1)

This section focuses on the overview of intelligent control, the basic
knowledge of intelligent control, fuzzy control, neural network control,
genetic algorithm, and the realization of intelligent control system. Through
this course learning, to further expand the control theory and technical
knowledge, the basic knowledge of intelligent control and intelligent control
system, at the same time it may lay a solid theoretical foundation for students
to enter the high level.

Chapter 7 Advanced Process Control in Petro-Chemical Process (Learning
Outcomes 7.2,10.3,12.1)

Aiming at the problems of nonlinear, large time delay, strong
disturbance, parameter time variation, variable coupling, and the uncertainty
of key quality variables in the process of complex refining industry, The
advanced control technology plays an important role in the mining equipment
production potential and increasing the economic benefit of enterprises. This
course introduces students to the background and development of advanced
control technology, the concept, principle, application and advanced
technology of typical advanced control algorithms.

Chapter 8 Intelligent Factory (Learning Outcomes 7.2,10.3,12.1)

This section introduces the digitalization, integration, modeling,
visualization and automation of intelligent factories involved in process
industries. And intelligent factory production control, supply chain
management, equipment management, energy management, security
control, auxiliary decision-making business realization technology will be
introduced too. The introduction focuses on the management and control
integration of petroleum refining and chemical production, the supply chain
coordination of petrochemical industry and the lifecycle management of
plant equipment assets.
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Syllabus of Automatic Control Engineering Design

RIEEANER
Course Information
RIERFR Bz iRt
Course Name Automatic Control Engineering Design
SR SIEH TIEF
Bpss =3 L
FriRtis College of Information and Pl o 05
School ) ] School Code
Control Engineering
TERA BB RIZHIBA EEHF
Leader Kang Zhongjian Team Members Practical Teaching
RIEIRED Z5
R 05947 7 2
Course Code Credits
i FRt 0 SLIG R 0
. " Lecture Hours Experiment Hours
RR] 2B e ;
Course Hours K SERE AT 2
Programming 0 i
Practice Hours 2 weeks
Hours
WRIMNERT 2@
Home Hours 2 weeks
ERE Bt
Audience Automation
RRES L3878
Language of Instruction Chinese

FAZRIE

Prerequisite

TiEHIE. LTRE. aapiEsl/RE, MARITHIERD, ERS50NEM, 312
EHRERE. SEERTIESRIE

Engineering Drawing , Principles of Chemical Engineering , Automatic Control
Principle, Modern Control Theory , Fundamental of Sensor and Detection , Process
Control Instrumentation, Process Control Engineering, etc

RIEE T

Course Description

AREESNEAERIERITTHEXERFERITINE, FFEZ2ERE
TR IENGZSE, TREFLEGHAEEHRES TIEFRAIE
. Bid%>), #—SHhRAMNENTHERSKAE LML, REFEERE
BEIRMMEILERR, EFFESTOIBBROBAGED, ReFEWE. FRA
AIEMIIEI B BB BANEES . IR ZEKIEFRS: 3.1, 3.3, 3.4, 53,
6.1, 7.2, 10.1, 11.2)

This course focuses on the related national standards and industry specification
of automatic control engineering design, so that students can master the methods and
steps of automatic control engineering design, and understand the position and role of
automatic control engineering design in control science and engineering. Through the
study, to further expand the control theory and application of professional knowledge
of the undergraduate students, improve the students as a control engineer's
professional quality, cultivate students' ability to analyze and solve problems, improve
the students' ability of communication, team work and project management and
coordination. (Major Objectives: 3.1,3.3,3.4,5.3,6.1,7.2,10.1,11.2)
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Learning Outcomes

Major Objectives

Objective 1: Determine the design objectives
according to the user's needs, master the basic process
of the design of automatic control engineering, and
consider various related factors affecting the design
objectives and technical solutions in the design
process.

3.1 Design Objective

Objective 2: According to the design task and design
requirements of petroleum and petrochemical industry
automatic control engineering, the system control
scheme can be designed, and the control system design
scheme can be expressed by engineering drawing and

text report.

3.3 Solution Design




Objective 3: Considering the social, health, safety, law,
environment and other practical constraints, the

feasibility of the design scheme of automatic control 3.4 Project Evaluation
engineering can be evaluated from the technical and

economic point of view.

Objective 4: To understand and master the use of
engineering drawing software, and to use AutoCAD 5.3 Modern Tools

drawing software to compile technical documents for (Engineering Drawing)
control system design.

Objective 5: Understand and master the technical

standards, industrial policies, laws and regulations ]
. . . . 6.1 Industry Technical Standards
related to the design of automatic control engineering

in petroleum and petrochemical industries.

Objective 6: Evaluate the impact of control system
design on the environment and sustainable .
. 7.2 Sustainable Development
development, and embody the consciousness of energy

saving and environmental protection in the design.

Objective 7: In the process of design practice of
automatic control engineering, the technical
documents of design of automatic control engineering 10.1 Report Writing
can be compiled to meet the requirements of
specifications.

Objective 8: In the process of engineering design

practice, team members can use engineering .
) . 11.2 Project Management &
management methods comprehensively, divide work ) -
. . Economic Decision
reasonably, cooperate with each other and accomplish

design tasks together.
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Chapter 1 Introduction to automatic control engineering design (Outcomes 1. 5)

The key points of this chapter: The basic tasks, work contents and design methods of
national industry standards and automatic control engineering design related to automatic
engineering design.

The difficulties of this chapter: The work contents and design methods of automatic
engineering design.

1.1 automation engineering design tasks and design system

1.2 stage design and design content of automatic control engineering

1.3 automatic engineering design methods

Chapter 2 Pipeline instrument flow chart (Outcomes 2. 5. 7)

The key points of this chapter: According to the given design tasks and design
requirements, in consideration of safety and environmental protection, design gauging scheme,
control scheme and interlock scheme, according to the relevant design specifications, draw
P&ID diagram.

The difficulties of this chapter: According to the given design tasks and design
requirements, in consideration of safety and environmental protection, design interlock scheme,
according to the relevant design specifications.

2.1 determine the control plan

The principles and contents of the control scheme are identified

2.2 Uniform regulation of legend symbols

Instrument position number, instrument graphic symbol

2.3 piping instrument flow chart

Principles and methods for drawing piping and instrument flow charts

2.4 control test plan design training

According to the design requirements, familiar with the process, draw PID chart

Chapter 3 The selection of automatic control equipment (Outcomes 5. 6. 7)

The key points of this chapter: According to the gauging scheme, control scheme and
interlocking scheme, considering the premise of high temperature and high pressure and

corrosive conditions such as safety, environmental protection, to complete the selection of




automatic control equipment and instrument, and according to the relevant design code for
design of instrument index and the instrument data sheets and the design documents.

The difficulties of this chapter: According to the interlocking scheme, considering the
premise of high temperature and high pressure and corrosive conditions such as safety,
environmental protection, to complete the selection of automatic control equipment and
instrument, and according to the relevant design code for design of instrument index and the
instrument data sheets and the design documents.

3.1 selection of control device

Type of control device, selection factor of control device

3.2 selection of testing instruments and control valves

Principle of type selection for testing instruments and control valves

3.3 instrument data sheet and automatic control equipment list

Instrument index, instrument data sheet, automatic control equipment table (table 1),
automatic control equipment table (table 2)

3.4 automatic control equipment selection training

According to the design task requirements, refer to the instrument data, instrument
selection, and prepare instrument index, instrument data sheet

Chapter 4 DCS control room design (Outcomes 3. 5. 6. 7)

The key points of this chapter: According to the design task and design requirements,
follow the principle of control room design, in consideration of the safety of personnel and
equipment and environmental protection, to complete the design of the control room, according
to the relevant design code design DCS control room layout design documents.

The difficulties of this chapter: According to the design task and design requirements,
follow the principle of control room design, in consideration of the safety of personnel and
equipment and environmental protection, to complete the design of the control room, according
to the relevant design code design DCS control room layout design documents.

4.1 Overview

Basic functions and design requirements of control room

4.2 DCS control room design principles

Location selection, layout and area, environmental conditions, building requirements

4.3 DCS control room design training

Draw DCS control room floor plan

Chapter 5 The connection expression of DCS system (Outcomes 5. 7)

The key points of this chapter: According to the design tasks and design requirements,
complete the control system connection design, according to the DCS system design
specifications, complete the DSC /O table, monitoring data table, loop wiring diagram, terminal
layout drawings and other design documents.

The difficulties of this chapter: According to the design tasks and design requirements,
complete the control system connection design, according to the DCS system design
specifications, complete the loop wiring diagram, terminal layout drawings and other design
documents.

5.1 Overview

Basic conditions of instrument connection

5.2 DCS system connection expression

DCS system design documents, DCS 1/O tables, DCS monitoring data tables, DCS system
configuration diagram, loop wiring diagram, terminal (safety barrier) cabinet layout, terminal
wiring diagram

5.3 typical control device foundation

Typical control systems (such as DCS systems) topology, system configuration, the use of
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system components and so on

5.4 DCS system connection design training

Draw / prepare feasibility study report, DCS system 1/O table, DCS system configuration
diagram, loop wiring diagram, terminal (safety barrier)) cabinet layout, terminal layout drawings
and other design documents

Chapter 6 Automatic control engineering design comprehensive training (Outcomes
4. 7. 8)

The key points of this chapter: According to design tasks and design requirements, set up
design task group, complete the design task in the form of team work. The project team
cooperation for the whole design tasks, based on AutoCAD software and other related software
to complete the design documents, design report writing automation engineering design tasks,
and collective exam.

The difficulties of this chapter: According to design tasks and design requirements, set up
design task group, complete the design task in the form of team work. The project team
cooperation for the whole design tasks, based on AutoCAD software and other related software
to complete the design documents.

6.1 AutoCAD Software Foundation

AutoCAD software usage, drawing property settings, graphics and text rendering methods,
graphics and text editing methods, graphics output

6.2 AutoCAD automatic control engineering design training

According to the design task requirements, complete the control system design task, use
AutoCAD software to draw the relevant drawings, complete and submit the automatic control
engineering design report

6.3 defense engineering design, defense and assessment

According to the students submit automatic control engineering design report, to reply and
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Other Materials | 1. Du Juan, etc, Automatic control engineering design and instrument installation in
petrochemical industry, China University of Petroleum press, 2010, Level 1.
2. Sun Hongcheng, Process control engineering design, Chemistry Industry Press, 2010, Level 1
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Comprehensive Experiments

RIEEAKER

Course Information

RIEBTR

Course Name

EERASKE

Comprehensive Experiments

o e SREEHI TSR o A
FriRRE m R FEERRAD
College of Information and 05
School L School Code
Control Engineering
WEFrE KW HEFE
SEN ek iZE kiR A SR
.. Team of Comprehensive
Leader Kang Zhongjian Team Members .
Experiments
miosern -
AR 05913140 =7 4
Course Code Credits
Nkl 0 SLIG R 0
B s LB Lecture Hours Experiment Hours
EHEFER .
Course Hours 4 Weeks = T L F AT 4B
Programming 0 .
Hours Practice Hours 4 Weeks
B o SA
RINFR 4 [ | 4Weeks
Home Hours
EREW Sk
Audience Automation
RRES 3
Language of Instruction Chinese

FAZRIE

Prerequisite

BohiTHI[RIE, MAEEIERL, FRFSNEM,. IREHNRERE. &
FEIEHITIE THEANEE

Automatic Control Principle, Modern Control Theory, Fundamental of Sensor and
Detection, Process Control Instrumentation, Process Control Engineering, Computer
Control

RIEE T

Course Description

FURELRRAESTIREZERENSIELIAT, GFFEES. '
HUZHIFN A RARIZ AT HI = AR 57 . W SRR T (3 4 BB R AV RE 1
HpE ZEEFRGHER. SEEHERRIT A BT RENRES
IEFRFEMT LI CEFIRRCBAVEE S . RIZREIGIMFE A S 1ENEZ K H
FR SRR E I IR TAFST T &AL, (GIRzElPEK: 3.1, 34, 43,
6.2, 9.3, 10.1, 10.2\, 11.2)

The course of comprehensive experiments is available for students who has
finished the specialized courses of automation theory. This course consists of three
experiments including process control, computer control and programmable logic
controller control system. According to the experiments, the students will be acquainted
with the hardware and software of control system, master the methods of modeling,
analysis and controller design, enhance the skills of software developing and improve
the ability to discover and solve the problems independently. The student will also get




experience of team working and be ready to face the more complex problem in future
engineering projects. (Corresponding to graduation requirements: 3.1, 3.4, 4.3, 6.2, 9.3,
10.1,10.2,11.2)

RIEBF RN
Course Syllabus
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B#r 2: BeBERETHMEWESFHFE DCS. PLC RitHiE

HIFFERAR, STHISHISR. 3L WHARSFEEAN

= 3. &t 425 5 2 B 1T HITAES, 5%
B#5 3: RSt EHRERNBITARATEESH, R 43 SR

BEYHLEL .
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Ht s S TR,

B#r 6: REBIRBRAEREERASIELRE, MBI

o e 101 RS
RIZER | iR BT R S A 01 SRS

Learning
Outcomes | B#R7: HEBSEMEUIEE SRE@RSRATBRAELL

e [ . 10.2 3B 53R
BB, S5 A TENAES TR ES

B#r8: BEBLRANAIEEEERSZFRRAETR

‘I:IM E ; Frhe
Al ASEESERAENLE 112 TEERSAR

Learning Outcomes Major Objectives

Obijective 1: For the experimental task, be able to determine the
design scheme according to the practical engineering
background and considering social, health, safety, legal and
environmental constraints and evaluate the feasibility of the
scheme from technical and economic perspectives.

3.1 Design scheme and
feasibility evaluation

Obijective 2: to complete experimental tasks and implement
control schemes by mastering DCS, PLC and computational
control development technologies.

3.1 Design and development
techniques

Obijective 3: to analyze the operation data of the control device 4.3 Analysis of Experimental
reasonably and to obtain effective conclusions. Results




Obijective 4: to analyze and evaluate the social, health, safety,
legal and cultural impacts of engineering practices according to
the practical engineering background, and to understand the 6.2 Social impact and responsibility
responsibilities of engineers under the consideration of the
impact of these constraints on project implementation.

Obijective 5: to complete the experimental tasks in the form of
teamwork, to take the corresponding responsibilities of the
team leader and members and to communicate with other
members effectively.

9.3 Teamwork

Obijective 6: to write experiment reports according to format
requirement, to summarize and analyze the whole experiment 10.1 Report Writing
process and results.

Objective 7: to use professional language and terminologies to
explain the experimental content and problems, and 10.2 Communication
communicate with others effectively.

Obijective 8: to carry out comprehensive experiments by
applying engineering management and economic decision- 11.2 Project management and
making methods, with the ability of management and economic decision-making

decision-making.

HFEARE

Topics

1ﬁﬁ?§*‘]%?ﬁ (ﬁ*iﬁ*l%: 1\ 2\ 3\ 4\ 5\ 6\ 7\ 8)
LIBERE, EHERIIZRE, LFREREE. 1K)

REBERGHNIZRE, THREELNENSMBPITING, ZREMEAFE. XEARS, LF
BINTZEENTZRIZE

1.2 BAFEM A HIE DCS BT IME RITHIuEERS, #E (1X)
FIESIBENER, Z2EFEFAS. EHASNAE, THRSBENMIMEE.
1.3 RIZELHIRAS (1K)
EESREPLFITZRIEE, STROEEE. EEE. BEFAAZFES.

L4 R RGEEE (3XK)

SHES RFESHITEIN, HTEMRERE DRI

15 EREHARZIH 3 X)

AR EZATHINBIR, SXSCEE, SRS, Rt ERRGITFI S RATRE, 5
EHIMER I TELAL 4o

1.6 ZBRIEE (1 X)

SHESTERBERHFITRE, MRFTITHRETRIE, 3/ NERREITHITEEHE
2. WHEHAMERSE GREEBHR: 1. 2, 3, 4, 5. 6, 7, 8)

21 B RES5 2T (1X)

RESEHSHMESER, BENBEAIURGHERGY, FERBESERBELER
BXEEHFTHRRGNRELR.

22 XWHESXR (3X)




221 BENE LabVIEW RHEF LR FENER, FEBRIBFVSEEEREZEFNA LS
%o

222 MERER WIENRILWHE . NBEFEERENERSGE, HFETTMEXER
HOFE R R R 1

2.2.3 RIFGIT A RAEITEAEERRHERREFNT L, TlItENBEHKE &
GrentniE.

224 FENIKWARGHITHESMES AR, #—DPTERGMEE.

23 MApEREEE (1K)

IEFTERIEREITIRE, NRGTITHRHAITIIE, X/NEMRHEITE I EER.
3.PLC #=#IR% (RFEE#FR: 1. 2. 3, 4, 5, 6, 7\ 8)

1 EFRES 2T (1X)

BENBEAIUARGHERGY, RESEHEAESEKR, FEREBEESERBIER
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3.2PLC #ITHIRZRME (3XK)
3.2.1 5ERX PLC =R & 5N .
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MIZEFHNF %5 .

3.2.3 FA TR ENMHASIEF S T PLC 512 F R BHEH NI R R T IHAE
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SHESTERIBRHAITIRE, MRAZSITHRIITIEUE, /AR RFITH T MHEE

Experiment 1: Process Control System (Learning Outcomes 1,2,3,4,5,6,7,8)

1.1 Learn the technological process of flow and pressure control, draw the system flow chart. (1
day)

Find the measurement points and executive devices the plant, know the operations of startup and
shut down of the system, draw the technological flow chat of the system.

1.2 Learn the development environment and control station configuration of the SUPCON DCS
(1 day)

Learn how to use then configuration software, understand the configuration method of main
control card and control station, know how to use operation group.

1.3 The flow chart drawing and configuration (1 day)

Draw the process flow diagram in the configuration software, complete the configuration of
grouped screen, trend charts and data interface.

1.4 Control system experiment (3 days)

Debug the control system configuration, and test the system characteristics of the flow and
pressure object.

1.5 Complex control system experiment (3 days)

Understand the objective of complex control, use the experiment data to analyze the system
characteristics, design and implement the control scheme, then compare the results.

1.6 Assessment (1 day)




Check the completion of the task, verify the system running result, and put questions to the team
members separately.

Experiment 2: Computer Measurement and Control System (Learning Outcomes 1,2,3,4,5,6,7,8)

2.1 Task assignment and system design (1 day)

Introduce the components of the experiment system, make requests of the overall task, then let
the students search technological literature and design schemes of the experiment.

2.2 Implementation of the experiment (3 days)

2.2.1 Introduce the basic idea and usage of LabVIEW software in order to let the student master
the development approach independently.

2.2.2 Introduce the hardware including the DAQ card, experiment box and the electric fan, then
let the student connect the circuit and test the hardware.

2.2.3 Develop the program for control the hardware, complete the overall automatic control
system.

2.2.4 Analyze the performance and adjust the parameters to further improve the system
performance.

2.3 Assessment and Summary (1 day)

Check the completion of the task, verify the system running result, and put questions to the team
members separately.

Experiment 3: PLC Control System (Learning Outcomes 1,2,3,4,5,6,7,8)

3.1 Task assignment and system design (1 day)

Introduce the components of the experiment system, make requests of the overall task, then let
the students search technological literature and design schemes of the experiment.

3.2 Implementation of the PLC control system (3 days)

3.2.1 Complete PLC control program development and testing.

3.2.2 Introduce the MCGS configuration software, let the students grasp the development
approach of configuration program independently, and complete the development and test of the
supervisory computer.

3.2.3 Complete the connection of supervisory and slave machine of PLC control program, test
the system functions.

3.3 Assessment and Summary (1 day)

Check the completion of the task, verify the system running result, and put questions to the team
members separately.
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Class Schedule

& Requirements

RA 25

AR | 8t HEAR - RINFTS Ri2BEFR
B2y

(X)
1.1 1 WRATL/SE8E 1 B Bfr 1. 2. 3
1.2 1 WRATL/SE8E 1 B Bfr 1. 2. 3
1.3 1 WHRATIB/E88 1 BZ B#r 1, 2. 3
1.4 3 WHRATIB/E88 3 B% BH#x4. 6
1.5 3 WHE TS /5286 3 B% BH#x4. 5. 6




1.6 1 WHRATIR/KLE 1 BF B#r7. 8

2.1 1 WHEATIL/056 1 BF Bfrl. 2. 3

2.2 3 WHRATIR/KLE 3 B% B#r4. 5. 6

2.3 1 WHRATIR/IKLE 1 B% B#r7. 8

3.1 1 WHEATIL/056 1 BF Bfrl. 2, 3

3.2 3 WHEATIL/056 3 BF B#r4. 5. 6

3.3 1 WHRATIR/IKLE 1 B% B#r7. 8

Topic | Course . Home .
Teaching Methods Assignment Outcomes
S Hours Hours

Teaching / Discussion/

1.1 1 Experiment 1 Self-study 1,23
Teaching / Discussion/

1.2 1 Experiment 1 Self-study 1,23
Teaching / Discussion/

1.3 1 Experiment 1 Self-study 1,23
Teaching / Discussion/

1.4 3 Experiment 3 Self-study 4,6
Teaching / Discussion/

1.5 3 Experiment 3 Self-study 4,56
Teaching / Discussion/

1.6 1 Experiment 1 Self-study 7,8
Teaching / Discussion/

2.1 1 Experiment 1 Self-study 1,23
Teaching / Discussion/

2.2 3 Experiment 3 Self-study 4,5,6
Teaching / Discussion/

2.3 1 Experiment 1 Self-study 7,8
Teaching / Discussion/

3.1 1 Experiment 1 Self-study 1,23
Teaching / Discussion/

3.2 3 Experiment 3 Self-study 4,56
Teaching / Discussion/

3.3 1 1 Self-study 7,8

Experiment
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Objective 7
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Objective 8
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1. KE# 4, (ERNERARSSE) , BFIHk, 2012 4, $E 2l
2. BEY 4, (S7-200PLC #mizRMA) , WM HAR E, 2014, 2 2
3. BAME 4w, (HIEEH) , MM T kR4, 2008
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& 1. Zhang Zhongxiong, Analysis and design of Virtual Instrument Technology, Electronics Industry
Textbooks & Press, 2012, Second Edition.

Other Materials

N

Edition.

. Liao Changchu, S7-200 PLC Programming and Application, China Machine Press, 2014, Second

3. Pan Lideng, Process Control, China Machine Press, 2008.

4. Dai Liankui, Industrial Process Control Engineering, Chemical Industry Press, 2012, Third Edition.
5. Liu Shirong, Computer Control System, China Machine Press, 2013.
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Syllabus of Professional production practice

RIEEARER

Course Information

RIERTR

Course Name

Fll 53]

Professional production practice

o EESEHITIZ¥R o
FFighzk e ? BRERK D
College of Information and 05
School . . School Code
Control Engineering
RA REGE RIZHIBA SIEHF
Leader Kang Zhongjian Team Members Practical Teaching
RIZURE F4
AR 05993120 +7) 4
Course Code Credits
EIRERT 0 RAFERT 0
RAZRT A Lecture Hours Course Hours
Course Hours LEHLERT 0 LB R 64
Programming Hours Practice Hours
RINER
RN FRY 61
Home Hours
ERE Bahit
Audience Automation
RIRIBS 3
Language of Instruction Chinese

FAZRIE

Prerequisite

TEHIE. «IEE. BachlRE, MREHER,. ZEEFIRERE.
EHITIZ
Engineering Drawing, Principles of Chemical Engineering, Modern Control Theory,

Principle of Automatic Control, Process Control Instrumentation and Equipment, Process
Control Engineering

RIERET

Course Description

FWEFLIRFENREEOHSH—PNEETT, URFEN—NFETFE
MBS ENEE—IF BEAIRENE S, FEMEE A I 3 S
TR BRAAMAIER, XTARRA TIESERL MR BBIEMAIIAIR RN T BB shizh
AGETWIALFREITHER. EEAREAE, BERFEEE. (EEES, Bt
S5XREEMEEN; EERREASE, RENEXZFENIELREAZITSHKE, #§
HAINEE, ST AARREIRAEE S, EFFIEERNGIFEE, (FREEE
KZHRE: 6.2, 7.2, 82, 9.2, 10.2, 11.2)

Professional production practice is an important link for students to move from class
to society, and is also an important part of students' transition from one student to the
production stage. Through this course, the students of graduating class automation
professional learning areas have a clear understanding, a clear understanding of the work or
occupation planning for the future, in-depth understanding of the automatic control system
in the industrial field the actual operation situation. In basic skills, cultivate students' reading
and drawing ability; the increase in quality, improve the design of the control system of
complex engineering problems, analysis level, the ability to analyze and solve problems
found in exercise training, strict work style and the spirit of innovation. (Corresponding to




graduation requirements: 6.2,

7.2, 82, 9.2, 10.2, 11.2)

RIZHFE KN
Course Syllabus
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Learning Outcomes
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Learning Outcomes

Major Objectives

Objective 1: Students are required to have
safety and legal awareness. In the process of
practice, we can abide by various rules and
regulations, and realize the property loss,
personal injury and legal liability caused by
violation of rules and regulations.

8.2 Understand the professional ethics
and norms of honesty, fairness and
integrity and the social responsibility of
engineers, and be able to consciously
abide by professional ethics and norms
and fulfill their

engineering practice.

responsibilities  in

Objective 2: The internship group members are
required to complete their own work and
cooperate with each other to complete the
group tasks in the process of learning the

9.2 Be able to take responsibility for the
members of the team and complete their

own work.




internship content and group reply.

Objective 3: Students are required to have the
ability to communicate actively with the
teachers in the class to acquire practical
knowledge; in the group defense, they can
elaborate the knowledge learned in the practice
and communicate with the teachers and other
students.

10.2 Be

engineering concepts and professional

able to clearly -elaborate

perspectives, and effectively
communicate, exchange and respond to
complex engineering issues in the field of
automation with colleagues in the

industry and the public.

Objective 4: Students are required to understand
the production and operation mechanism of the
internship units, and to be able to use
engineering management principles and
economic decision-making methods to analyze

the production and operation status.

11.2 In the

development and implementation of

process of design,
multidisciplinary engineering projects,
engineering management principles and
economic decision-making methods can
be comprehensively applied, which has
the ability
management and economic decision-

of analysis, operation,

making.

Objective 5: Let students understand the
potential impact of professional engineering
practice on society, health, safety, law and
culture, and understand the responsibilities of

engineers.

6.2 To be able to reasonably analyze and

evaluate the potential impact of
professional engineering practices on
society, health, safety, law and culture in
the field of automation in petroleum and
petrochemical industries, as well as the
impact of these constraints on project
implementation, and to understand the
responsibilities deriving from the above

effects.

Objective 6: n the process of practice, students
are required to understand the measures taken by
the practice units in energy conservation and
environmental protection, and to evaluate the
impact of these measures on Sustainable
development.

7.2 In the practical process of solving
complex engineering problems in the
field of automation in petroleum and
petrochemical  industries, we can
understand and evaluate the impact of
engineering practice on the environment
and sustainable development, and
embody the consciousness of energy

saving and environmental protection.

HEHE

Topics

1. LI, NG RREBEH; MEAFIE; REEE. GREBF 1L 3)
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7. BUERWEENTIRITHEHE, FARIEERR, BHEZXY; BEITEERE; #
Bsxx3®k&E. (REBRR2, 3, 6)

1. Practice mobilization, admission three security education, apply for admission
card, arrange accommodation. (Learning Outcomes 1, 3)

2. Obey the factory allocation, students into the corresponding workshop team.
(Learning Outcomes 1, 3)

3 Understand the process flow of the process and equipment practice equipment:
(Learning Outcomes 2. 3.4.5)The main production equipment of the internship equipment;
What are the main operating conditions; intermediate products or products; raw materials;
production technology and management system of the case; what are the effects of market
production concept and operation cost; for example; scale concepts and examples; and for
the effect of the main operating conditions.

4. Understand the instrument: (Learning Outcomes 2, 3. 4, 5)

A concept of a table; table type; differential pressure transmitter pressure pipe valve three;
how to operate the three valve pressure pipe; the isolation liquid case; measuring
instruments; measuring instrument; instrument insulation case; the important point for
example; security sensor the reliability measures for example; case requirements for
installation of instrument; the main control system of energy consumption; energy saving
operation of instrument case; fault processing method; influence of measuring range and
precision; the concept of leakage rate instrument; influence, first membrane valve leakage




for examination; concept two tables; compared with the advantages and disadvantages of
the conventional two table DCS; the main structure of DCS system; the main contents of
daily maintenance and management of DCS system; monitoring, operation, production and
processing by the DCS system DCS system in daily work; supervision Control, operation and
adjustment of the main picture; signal transmission problems; anti interference measures
and cases.

5. Understand the control: (Learning Outcomes 2. 3. 4., 5)

Precision of the automatic control system of the factors which influence the precision of
instrument; the difference in automation system; the control system for precision instrument
precision; the main task of instrument workshop; automation technology in the production of
what the relationship between production and processing; automatic; automatic production
process and prone to conflict case; master technology theory and experience to improve the
automation of the production of knowledge on the case; control system; branch control
system case case; selective control system; which can be optimized (energy saving, operation
optimization, controller card etc.); if there is a control system based on the model of how to
record from the controlled variable; the PID parameter curve to determine whether
appropriate; and how to adjust the DCS control system is how to prevent the misuse of
Process Engineer The sampling period; DCS control system is how to determine whether it
is reasonable; variable-frequency regulating system is how such; comparison of single
variable control and multivariable control system's advantages and disadvantages; ensure the
reliability of the control system which measures.

6. Understand the safety and energy saving: (Learning Outcome 1)Enterprise
production safety system; safety equipment; safety technology; safety measures instrument;
safety control measures; high / low temperature point which; what point flammable /
explosive; high pressure / vacuum which; what are the toxic accident case; what are the
points; pollution; common abnormal case; thermal process for complex; energy saving
measures.

7. Invite experienced engineers to give lectures; communicate with each other and
learn from each other; write a production practice report. (Learning Outcomes 2.
3. 6)

Class Schedule &

Requirements
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SES s HERHRA o RINERTS RIZBR
4 =8
% 4 F&)\%%ﬁ; BN S5 123
. ZEIIERH T, _

—_ 4 '~ 1,23
B=X TEIHEA HR 12,
FE=X- 5 L3, ELIHE B#r

F+HX 1,2,3,4,5
BIEANFEEHIMATLT _
%-_ 4 s 2
IEES 12U B#r 23,6
YRIN A YA SE S) B _
g+=%| 4 FENBEEH E#7 3,46
B+XE HEFEEEILIRE _
B#x 5
A
. Course . Home .
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The plant entrance
. . Outcomes
First day 2 education, apply for 123
admission certificate ”
The Workshop, team level
] Outcomes
second 6 education, down to the 193
day team to work 7
Third go to work; Writing
days - 5 practice log Outcomes
fourteenth 1,2,3,4,5
days
Invite an experienced
. . Outcomes
Weekend field engineer to give a 3.6
lecture 7
. Organize students to
Thirteenth . . Outcomes
4 practice defense in
days 3,4,6
groups
About Assign students to write
. ) Outcome 5
tenth days internship reports
ERAREES (%)
Assessment content and Percentage
EIHE
MSEIME |
Lo | PEPRI | PHEEK s | R
Ei=ton . R E A Internship
o Daily Team , EE 51
R¥E | Course Group Reply | Diary and
_ performance | assessment . (%)
Bfr goals Index Internship
. Perce
points Report ¢
ntage
ﬁ SEEBE |
g | RIE | TERTS, | EHEALE | KMRIKRX
g | & | KISE . B | SRR, 8
5 EEREH
%75 3\ HiF 1
Sl 82 | 5 5 10 20
Grading Objective 1
H#r 2
9.2 10 10 20
Objective 2
R 3
Rt 102 10 10 20
Objective 3
B#x 4
11.2 15 15
Objective 4
B#R 5
6.2 15 15
Objective 5
R 6
A 7.2 10 10
Objective 6
ait 10 10 20 60 100
s 1. #B88 % (AMUIEEIRRITRNERE), FEAKAFLM, 2010 £,
B RSB HHR ’ ) ’
Textbooks & Other 21
Materials 2. FNHERE 4R, (ERRHITiRRAt), W EIkhhdt, 2010 5, 5 1R
3. YN &R, (I &4 ~EHE), SFHEHMAE, 2008 F, F 1R




1 Du Juan, automatic control engineering design and instrument installation of petroleum

chemical industry, China University of Petroleum press, 2010, First edition.

2 Sun Hongcheng, Process control engineering design, chemical industry press, 2010, First

edition

3 An Weizhou, Factory safety management, higher education press, 2008, First edition
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Syllabus of Graduation Design

RIEEAKER

Course Information

RIEBTR

Course Name

el gt

Graduation Design

SREEHTREFEMR
B " =R
RIS College of Information and Fraptiss 05
School ] ] School Code
Control Engineering
ARA e RAZHIBA EEHF
Leader Kang Zhongjian Team Members Practical Teaching
RIS 5
AR 0599913 7 15
Course Code Credits
i FRt 0 SLIG R 0
. " Lecture Hours Experiment Hours
EIoER . e P
Course Hours K SERE AT 15 &
Programming 0 i
Practice Hours 15 weeks
Hours
WRINFERY 0
Home Hours
ERE Sk
Audience Automation
RRES L3878
Language of Instruction Chinese

FAZRIE

Prerequisite

1B RAER B IEMRIEIRTE

All required and restricted courses prescribed by the training program

WRIZRE AT

Course Description

ENGIHERBFE R PIEAFEEERZRMENNEEXRITT, 2F%
MERWFE I EIE THERWRFINAGLENRS, EFEIEELELE
HEEA RN, BTG ISR FE FE TR F IR SERRE A T
BE71; BARMESFENIEGIT. EREFECEER . BV NAFHEE
ARFEEEBES; BARFENE, BEXW . £ KB MIAEM R P IREEIRR
BES1; IERFEBETRE, MEHE, XTXKE, 2HUFREBF/IARK
BEHEMER. (24, 43, 53, 62, 10.1. 102, 11.1, 12.2)

As a teaching plan in practice to cultivate students' comprehensive quality and
ability, graduation design is a summary and improvement for their learning process in
four years, especially their professional course learning, and the comprehensive ability
may be trained during this process. Through graduation design train and improve their
ability to complete the project work independently by using the knowledge they studied
in the university; To train and improve the technical and comprehensive ability of
students' engineering design, to consult translation literature, computer application, etc.
To cultivate students' ability to acquire knowledge from literature, scientific




quality of science and technology personnel.

experiment, production practice and investigation. To cultivate students' ability to
explore, rigorous reasoning, seek truth from facts and give full consideration to the
(2.4,4.3,5.3,6.2,10.1,10.2,11.1,12.2)

RIZHFE KN
Course Syllabus
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Learning Outcomes

Major Objectives

Objective 1: Through literature research, we can realize that
there are many solutions to solve the graduation project. We
can analyze the complex engineering problems from the
perspective of mathematics, natural science, engineering
foundation and automation professional knowledge, and finally
determine the technical scheme of the project.

24  Through literature
research, we can realize that
there are many options for
solving complex engineering
problems. We can analyze
complex engineering
the

perspectives of mathematics,

problems from
natural science, engineering
foundation and automation
obtain

expertise, and

solutions.

Objective 2: Designing an experiment scheme for graduation

research project can accurately collect and process
experimental data, analyze and process experimental results,
and get reasonable and effective conclusions through

information synthesis.

4.3 Can correctly process the
experimental data, analyze
the
experimental results, and get

and interpret

reasonable and effective
research conclusions through

information

Objective 3: In the process of graduation design, we can master
the skills and limitations of engineering software such as CAD
drawing software or circuit design software or application of
MATLAB or Labview, and select and use appropriate
engineering software for relevant analysis, design and
requirements  of

calculation according to the specific

graduation project.

5.3 To understand and master
the
technologies of Engineering

modern  tools and
drawing, measurement and
control system design, to
understand their limitations,
and to select and wuse
appropriate engineering tools
and professional simulation

software, to analyze,




calculate and design the

automatic control system

involved in complex

engineering problems.

Objective 4: From the perspective of social responsibility of
automation engineers, we can objectively evaluate the social,
health, safety, legal and cultural impacts of automation
engineering practice and complex engineering problem
solutions.

6.2 To be able to reasonably
analyze and evaluate the
of

engineering

potential impact
professional
practices on society, health,
safety, law and culture in the
field of

petroleum and petrochemical

automation in

industries, as well as the
impact of these constraints on
project implementation, and
the
responsibilities deriving from

to understand

the above effects.

Objective 5: For the experimental research process of
graduation project, we can write experiment report, design
report, summary report and so on.

10.1 Can write requirement
analysis documents, design
test

documents, reports,

usage  instructions  and
summary reports for complex
engineering problems in

automation field.

Objective 6: To be able to communicate, communicate and
respond effectively with teachers and experts on issues related
to graduation project, and clearly elaborate engineering

concepts and professional perspectives.

10.2 To be able to clearly

elaborate engineering

concepts and professional
perspectives, and to
effectively communicate,

exchange and respond to
complex engineering
problems in the field of
automation in petroleum and
petrochemical industries with
industry counterparts and the

public.

Objective 7: In the process of implementing graduation project,
the principle of engineering management and economic
decision-making method can be used comprehensively. It has
the ability of operation, management and economic decision-

making.

11.1 Understand the business
model and cost composition
of the whole cycle and
and

process of project

product design and
development, understand the
importance of  project
management and economic
decision-making, and master

its basic management




methods and  economic

accounting methods.

12.2  Ability to learn
Objective 8: Through the development of graduation project, | independently, to summarize
students will initially develop the ability of self-learning, and ask questions concisely,
concise summary and problem-solving, and be able to adapt to adapt to and understand the
to and understand the development of new technology or development of new

equipment in the field of automation. technologies or equipment in

automation field.

Topics

1. EBTEME GRIEERR 1L 7. 8)

B EMNUEARERIVK, TFEE T RREEXAS, PHIREMRER.

2. AMBYEL GREEB#R 1. 6. 7. 8)

RIFRAARAS, TEAEXHTEHERN, TRENIMIRKARARSGE, B
EIRIHRR.

3. AREITERIE GRIEBHMR 1. 2. 3. 4. 5. 6)

HERTMRAE, HEXBOE, RS R, FWARTITHERITISIHE.

4. FEMHIMEE GRIEBEFR1. 2. 3. 4. 5)

RIBEARIT AR, FREGRAREFLIE; SMIRER, WHIKRH R,

5. WM ERE GREB#RRL. 2. 3. 4, 5)

STRTHAR EE L & T TAE#ITER AR, AR EHIMERR, x5 Ri#E—
Py ST

6. EMPSIREME: GRIEEAR 1. 2. 3. 4. 5)

BB TR EFER, BREEIE.

7. NP ERISERHER GRIZEFR 1. 2. 3. 4. 5)

1. Sage of the topic selection (Objective 1, 7, 8)

To investigate the current situation of automation technology, to look up the literature, to
understand the relevant content of the subject, and to clarify the objectives of the research.

2.Research Sage (Objective 1, 6, 7)

According to the content of the subject, consulting relevant documents and materials,
understanding the research status and research methods at home and abroad, and sorting out
the design ideas.

3. Sage of scheme design and demonstration (Objective 1,2, 3,4, 5, 6)

Combined with the research contents, the key problems are found, the design solution is
proposed, and the feasibility of the scheme is demonstrated.

4. Development stage (Objective 1, 2,3, 4,5, 6)

According to the design plan, carry out specific research and development work, analyze
the experimental results, and improve the experimental program.

5. Sage of evaluation and improvement (Objective 1,2, 3,4, 5, 6)

Combined with the problems arising in graduate design, comprehensive evaluation of the
previous graduation design work to further improve the design program.

6. Sage of graduation thesis writing (Objective 1,2, 3,4, 5, 6)




In accordance with the provisions and requirements of school graduation thesis, write

graduation thesis.

7. Graduation reply and document submission.

(Objective 1,2, 3,4, 5,6)
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objecti
ves

Target
values

Teaching objectives, attainment approaches and evaluation bases

Teaching objectives: Aiming at the complex engineering problems in
the field of automation, according to the theory of automation specialty
and the characteristics of the measured / controlled object and the
control requirements, it can correctly express a solution to the
engineering problem.

Attainment approaches: Instructors, through case coaching or
mentoring, enable students to find solutions and correctly represent a
solution to an engineering problem.

Evaluation bases: The teacher's performance evaluation of the
students in the paper handbook.

Teaching objectives: Make the students have the ability of graduation
design experimental research subject, can correctly collect
experimental data, data processing and modeling or analysis and
interpretation of the experimental results, the experimental results
obtained by comprehensive research.

Attainment approaches: According to the requirements of graduation
design, students design experimental research plan. Under the guidance
of the teacher, students learn to collect, analyze and process
experimental data, and finally according to the expected research
objectives, combined with experimental data, get the research
conclusions of the research.

Evaluation bases: evaluation of relevant content of graduation thesis.

Teaching objectives: Students are able to represent design results in
block diagrams, P1&D drawings, or design reports

Attainment approaches: Through case coaching or mentoring of
teachers, students are able to find solutions and express solutions to an
engineering problem.

Evaluation bases: The teacher's performance evaluation of the
students in the paper handbook.

Teaching objectives: Students are able to correctly study new
products, processes, or technologies related to graduation project. And
students can reasonably analyze the potential impact of the
development and application of related technologies on society, health,
safety, law and culture.

Attainment approaches: Under the guidance of the instructor,
students gradually learn and understand the principles, necessity and
engineering implications of the new products or processes or
technologies involved. Enable students to analyze or assess the
potential impact on society, health, safety, law, and culture.




Evaluation bases: evaluation of relevant content of graduation thesis.

Teaching objectives: students can clearly write the graduation project
related to the program design, experimental design, experimental
results summary and so on.

Attainment approaches: According to the graduation project
requirements and research progress and under the guidance of the
guidance teacher, students completed the relevant program design,
experimental process and experimental results analysis and summary.

Evaluation bases: Evaluation of relevant content of graduation thesis.

Teaching objectives: Students can graduate design topics related to
complex engineering problems with the guidance of teachers, teachers
or experts for effective communication, communication and response,
clearly illustrates the graduation design of engineering philosophy and
program characteristics, and clearly express or reply the questions
raised by the teacher.

Attainment approaches: Instructors usually focus on developing
students' ability to communicate, express, communicate and answer
questions. Students usually pay more attention to the training of
presentation and expression, and prepare and answer various questions.
Evaluation bases: In the process of graduation pleading, students
express their own design, analysis, and answer questions and so on.

Teaching objectives: During the implementation of graduation
project, students can integrate the principles of engineering
management and economic decision making, and have the ability of
general project operation, management and economic decision making.
Attainment approaches: During the implementation of graduation
project, the instructor trains and guides students to apply the principles
of engineering management and economic decision. Enable students to
gradually have the ability to run, manage, and make economic
decisions in general projects.

Evaluation bases: The performance evaluation of the students in the
process of graduation design (pay attention to the combination of
engineering management principle and economic decision method and

graduation design course), etc.

Teaching objectives: Make the students pay attention to the current
situation and trend of the frontier development of the graduation
project.

Attainment approaches: In the course of instruction, the instructor
gradually guides the students to collect and analyze the current
situation and tendency of the frontier development in the related fields
of graduation project, and realize the importance of lifelong learning.
Evaluation bases: The performance evaluation of the students in the
process of graduation design (literature review, analysis and summary

of technical development status), etc.




ERAREES (%)
Assessment content and Percentage
o e AR WA T e
wmEs | BE | gy
EJSEEN ; =
goals Index | #8152 R BB R R ) F R R Percent
points [ & |t |8 [ | | R | | B | @ | (& age
xR R (R E | & | &
3 5 8 4 5 15 |10 | 10| 20 | 20
DN ||| PR
i~ 1
R 24 | 20|20 |05 30|30 6.0 30| 20| 215
Objective 1
i~ 2
L R 4.3 10|25 40|55 5040 | 220
EZZAIN Objective 2
Grading SR 10 | 20 25|15 25|30 125
Objective 3
4
Hifn 6.2 0.5 05|20 | 1.0 15| 55
Objective 4
)
Eﬁ. 10.1 10|20 10]120(30]20| 110
Objective 5
T 6
Eﬁ. 10.2 10|20 10]120(30]30| 120
Objective 6
7
Bz 1.1 05 15 20|25]| 65
Objective 7
™ 8
Bz 122 | 1.0 10 15|20 15|20 | 90
Objective 8
ait 20% 40% 40% 100%
B RBERN |
Textbooks &
Other Materials None
HE
More
#x BB Z 7 FIFRAE LM 5T
Notes For specific assessment methods and standards, please refer to the attached page
KEWHEAN X=E HRZAR/BREEE) SKERZR
Author Liu Bao Approved by Zhang Xiaodong




(Eebigit) Bixtngk

BEAFR

100-90% (4£%)

70-89% (R%F)

60-69% (X&)

0-59% (RE&4%)

SCEREE
3%

SEBEER, XELERTEHR
BEX, ¢EBE=ERIMNEEE
BREXE, ERYITEALXE
TR

FEBEER, HERLRRF
SFEBEEXR, WREABEZEN
SMERAR RSO, BUF SR LA
RAR IR

HEBBEER, XHEMBEARNT
FABRER, BEABZENIMNL
BRI, BAEELFREA
RERIIR

HEABEER, XHERTHFE
BEER, THBEERIMNIE
REXH, THEESTREAR
RIVK

It
54>

WREFEH, HRABRSE,
EPATAE, HARBER S

W BARLLR AT, HIRAALL
BRAE, XREALLREE, &
RER L LLER

MREGEARE, HRARTE
AEE, XBEBEAEGE, &
REELEARF

AR EATR, TRARNELE
B AREERLE, HABL
R

wroee

84

ERMRIT B P, WA
BWtREEL, ®iTSKIEENR

BEIFAR BB BRI E R AR
FRTMIR

RRARITULERAB FtTT, L
BREM A RS, RITKH
BENEGE, BRI S HEE
BBEIEXRARNSFLZRFR
TIHRIR

ERMRITWERGFT, &
REWRABE RS, RITKI
BEN—R, BEIRARELDEEE
BEIERARN SR FRHE
BEIDERR

ERARITUREEFRT, T
BEEMT R REE S, RITSCEL
BENRE, BIERAEENED
BEERARSE A IRFTIEL
Z I fRIR

SHiE M
443

BFLRE, BEMA WRES
AR TT RN B BRRAR ERE
g, BEEOREREEBIRE
BREIZIOR, FEEWRITES

SHMRFESXAINTIENME

R BTLE BRESEMA,
MRESMARTT RIEAEE
BEBSEIMAE, BIERAERS
BEBATREZR, (LREE
B igitE S S REMEFAES X
AT EWME

EARBrLE GEMA—RK,
MRESMARTTRIEAEE
EAEBSZ AR, BEEA
BESEATMUEREZZR, X
BREEIVRIHES SEMESE
SRAFEBNE

FREETLE, FNESEMA,
MRES AR TTRIEARE
RESZEMAE, BIERZAES
REREZFOR, FEREEVRT
ESSRMBAEESKRIIE
e

(= =

R
54>

ZEMRANE, XHERFE
BER, *EEZENIMIHE
BERE, EEFERR LR
BARERGFERBEIRTTE

FEMANDE, EER LR
BRARER, HREEEEER
SMERIE B AR, BREED
rizid YRR R RIFERIBR
BRI e

EEWMRAE, HREREAF
ERRER, ELABZENIMNE
HFELRXX, BASTEZR
HARARREFEOBEHART
(&

HEMAANR, XHERTFE
NARER, FEBEENIMIH
TERRXE, REEEDOE
RYFRAKRFERBEFR
7115]

MRAE
1543

BEEWT, BIERKAXER, Tl
EIRFLK, BEARIITECNH

iR EHE

BEEROEMT, R T IR
R, TUERRIE, FER
RETIEEH, FRARERE

AR ATEMT, IR EAT I
AXfR, TUIRILES, RO
R TTECH, MAEAKEE

BEAEW, ERFERARSE
bR, TWIBRE, TRAHTZE
U, RTEE

ZERite
104>

SRS DB, SHRRL
FASENBRE, KRR
RAW, FBERFIR A AR
S8, F RSB S TELTE
sl sR

KENRNMBREE, XRFM
HHBESENEBRTE, T8
RIERREW, KRHERFIL
NREENE, BRIFHHEIEE
PR S L KR 2

KERRNBREAFE, LRK
HHIRFESHNBEATE, L
BEERARAEH, XRER
RUEANEASENE, EHF
ARSI X b SRIR 4R

KB RNBRNEE, KRHEMF
HHRBSHNBATE, KR
REAREW, KRHERFIL
AAEHE, GROMAEIRIERD
IS OS A vE

SEHSE
104>

BEEHAE, EDVFERBER
BFEERER, XFHE% B
FEW, AXTEIE, ST
X IE#

BELREHEIE, EVFER
ERALL R EERER, XF
ELR %, BIRLEER, AR
TELLEIE, XEEX LR
S8

BEEAGHIE, EVFHR
ERELL R EERER, XF
ER %k, EIREEER, AX
TELRAE, B
e

BEGBREAIE, EPFEEE
AT EERER, XFEE
B, ERAUSCAEH, 2
RNEERHE, XHEURE

EW M S

[ o) 2
204>

RABREPLEE, ARIEE
AR, KALEBEEE X
LA BT

RAHRILREARE, AR
BRERRARY, SKHLERE

RABE, KREWLCRIEWNR
i

RATRENEFE, PRUEEE
mRRE, TALERE—R
B, KR —RBMAT

RESRTAR, HRRES
TR, KITREEREL,
SKELER T

51 %5 [a)
205

BETEMRC) A A, [ (o) L 5] B
BE BEAxTE

BRFEMBEBEAN R, EEEBLL
REAEE ZRLRTE

/B XE,
EAEMEBEA R, [OFEHE
AE AR BELREATE

TRETEMEE)BAE, [E% (5
R, ERATE




	新生研讨课
	程序设计语言（C/C++）
	程序设计语言(C/C++)实验
	程序设计实习
	电路分析
	电路分析实验
	模拟电子技术
	数字电子技术
	电子技术实验
	电子技术课程设计
	微机原理
	微机原理实验
	单片机控制技术课程设计
	专业认识实习
	传感器与检测基础
	自动控制原理
	过程控制工程
	现代控制理论
	过程控制仪表与装置
	自动控制课程设计
	自动化学科前沿知识讲座
	自控工程设计
	专业综合实验
	专业生产实习
	毕业设计



