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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be

EFEAL K Course Title

HL 8 IR Fundamentals of Electric Circuits

BIRBL R
Originating Department

T 5 THER

Department of Electrical and Electronic Engineering

BRI

EE104

Course Code
P24y Credit Value 2
REZ LRl Major Foundational Courses
Course Type
BRF

% #Z K #Z= Spring and Fall
Semester
BRES

Teaching Language

FFZEXIE English & Chinese
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Instructor(s), Affiliation&
Contact

(For team teaching, please list
all instructors)

KAEA, RIS, BT SRATER
R 305 &
zhangfc@sustc.edu.cn
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yet@sustc.edu.cn
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TR
Tutor/TA(s), Contact

A i To be announced

ERABFRBU(FTAE)
Maximum Enrolment

(Optional)
BRI PR AR | ERIES] HE(EREKEH) pSEdiny
Delivery Method Lectures |Tutorials Lab/Practical |Other (Please specify) |Total
e 32 32

Credit Hours
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Pre-requisites or Other
Academic Requirements MA101B Calculus | A

MA103A Linear Algebra | A or MA103B Linear Algebra | B

AURFE B TR, 2R TR S TR EE TR JeFEREE TRE g
Bk FEEESIRFE AR FROREEA . B b FHEOREERL . S BiH45 .

JEERR. HEEIMR
Courses for which this course
is a pre-requisite

This is an elective General Education course. It also serves as a prerequisite course for
students who will major in Microelectronics Science and Engineering, Communication
Engineering, and Optoelectronics Science and Engineering. The subsequent courses
include “Fundamentals of analog electronics”, “Fundamentals of digital electronics”, and
“Design of integrated circuits”.

HEBERBERRENER |5 None
Cross-listing Dept.
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# % B4 Course Objectives
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& B HIID AR ST B S B AT I T AR AR e R LA R A T R

To introduce the basic concepts, basic laws, theorems and analysis methods of electric circuits. To apply those theorems
and laws for the analysis of DC circuits, first-order and second-order AC circuits, and magnetically coupled circuits.

Familiar to concept and analysis method in frequency domain and Laplace transform and its application in circuit's
analysis.

- Understand the basic concept, the fundamental laws and theorems, and the property of passive and active elements;

- Be able to systematically obtain the equations that characterize the performance of an electric circuit as well as solving
both single phase and three-phase circuits in sinusoidal steady state.

- Acknowledge the principles of operation and the main features of electric machines and their applications.

- Acquire skills in using electrical measuring devices.

FiiE % > %R Learning Outcomes
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After completing this course, students will comprehend the basic concepts and principles related to electric circuits, and
also learn the methods of analysing both the DC and AC circuits. the students will be able to

- An ability to apply knowledge of mathematics, science, and engineering to the analysis and design of electric circuits
- An ability to identify, formulate, and solve engineering problems in the area of circuits.

- An ability to design a system, components or process to meet desired needs within realistic constraints

BRENEEFEAN (WRRESUIOONE, WRENFNHATTUATOG wHAHAsUERE ., #FHRAENR
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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1. Basic concepts: Introduce some common circuit systems in life, introduce basic concepts and circuit components such
as charge, voltage, current, power, energy, etc. 2 hours;

2. Basic laws: introducing Ohm's law, Kirchhoff's law of voltage and current, deducing series resistance and its voltage
divider, parallel resistance and shunt, introducing Y-transformation of resistance network; 2 hours;

3. Circuit analysis method: Introduce node analysis method and mesh analysis method, introduce node analysis method
with voltage source and mesh analysis method with current source; 2 hours;

4. Circuit Theorem: Introduce the properties of linear circuit, superposition theorem, power transformation, Thevenin
theorem and Norton theorem, derive maximum power transmission theorem; 2 hours;

5. Operational Amplifier: Introduce the ideal operational amplifier model from the simple introduction of the actual
operational amplifier, introduce the reverse amplifier, in-phase amplifier, additive amplifier, differential amplifier; 2 hours;

6. Capacitance and inductance as well as first-order circuit: introducing series and parallel connection of capacitance
and capacitance, series and parallel connection of inductance and inductance, introducing passive RC circuit and
passive RL circuit, introducing singular functions such as unit step, unit impulse and slope, introducing step response of
RC circuit and RL circuit, introducing first-order operational ampilifier circuit, 2 hours;

7. Second-order circuit: initial and final value calculation of circuit response, passive series RLC circuit and its step
response, passive parallel RLC circuit and its step response, general second-order circuit, second-order operational
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amplifier circuit; 2 hours;
8. Basic concepts of sinusoidal AC: phase, amplitude, frequency, impedance, phase shifter, AC bridge; 2 hours;

9. AC steady-state analysis: nodal law, mesh law, superposition law, power conversion, Thevenin-Norton equivalent
circuit; 2 hours;

10. AC power analysis: instantaneous power, average power, maximum average power conversion, RMS, apparent
power, power factor; 2 hours;

11. Three-phase AC: three-phase symmetrical AC voltage, symmetrical circuit connection, equivalent conversion
between symmetrical circuit connection modes, power calculation of three-phase symmetrical AC circuit; 2 hours;

12. Magnetic field coupling circuit: self-inductance and mutual inductance, energy storage in the circuit, autotransformer,
three-phase transformer; 3 hours;

13. Frequency Response of Circuit: Basic Concept of Frequency Response, Baud Diagram, Filter, Active Filter; 2 Hours;

14. Advanced circuit analysis methods: the definition and characteristics of Laplace transform, Laplace inverse
transform, the application of Laplace transform in circuit analysis; 5 hours;

b R H e 2% %K Textbook and Supplementary Readings

Charles K. Alexander, Matthew N. O. Sadiku &, B [G&F1%, HEEAN (5 5 iR), MLk Tolktihiit, 2014

Charles K. Alexander, Matthew N. O. Sadiku, Fundamentals of electric circuits (Fifth Edition), ZE3ChR (25 5 k) , ALl
Tolkthhtt, 2013

James W. Nilsson, Susan A. Riedel %, J L3, (WY (G5 9MRk), HF T HRH, 2013

BROGUR, FEEK (H 50 , m53E Hihtk, 2006
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Quiz

T H Projects
SRR 20
Assignments

B 40
Mid-Term Test

BIRER 40

Final Exam

BARIRE

Final




20.

21.

/' SOUTHERN UNIVERSITY OF SCIENCE AND TECHNOLOGY

Presentation

HE (THRERE
35 A PP T
=)

Others (The
above may be
modified as
necessary)

it4+ 7 = GRADING SYSTEM

M A. +=25%Z | Letter Grading
OB. Z&it4rHl GE/ANEE) Pass/Fail Grading

P2 H#t REVIEW AND APPROVAL
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This Course has been approved by the following person or committee of authority




