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English Description

This course is a fundamental subject course for undergraduate students majoring in
communication engineering and serves as the cornerstone for subsequent courses. The core
knowledge mainly include basic concepts of circuits, analysis of resistive circuits, dynamic
circuit analysis, and sinusoidal steady-state circuit analysis, providing systematic methods and
techniques for analyzing circuits. The course is dedicated to cultivating students’ understanding
of electronic circuit theory and the ability to apply theoretical knowledge to solve some
practical problems.

Through the study of this course, students will be able to establish a framework of basic
theoretical knowledge, which is crucial for their further academic research or careers in
electronic communication-related fields. In terms of practical operations, students will learn
how to abstractly model circuits and how to analyze them, which will greatly enhance their
ability to analyze and solve some circuit problems in actual work. Additionally, the course aims
to cultivate students’ sense of innovation and practical ability, encouraging them to explore and
practice diligently to achieve the adjustment, optimization, and innovative design of circuits and
their models.

This course also emphasizes the cultivation of students’ national sentiment and the “Four
Confidences” (confidence in the path, theory, system, and culture of socialism with Chinese
characteristics). By learning circuit knowledge, students not only acquire practical skills but
also enhance their identification with the cultural confidence and craftsmanship spirit of
socialism with Chinese characteristics during the learning process. This helps them establish a
correct world outlook, outlook on life, and values, thereby better serving the country’s
development and the well-being of the people.
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% 1 E: Introduction CZHHEFHFR 1-1. 2-1. 2-2, 3-1. 3-2, 3-3, 3-4)
(1] AR A
(1) Circuit elements: resistance elements, voltage sources and current .
(2) Kirchhoff's law.
(2] &3 H¥p:



Hfi#E: Real circuit and circuit model, Power conservation.

# 42 : The reference direction of current and voltage, the characteristics of the elements and the
relationship between voltage and current, Kirchhoff's law.

[3]1 ERAA:

(1) The reference direction of voltage and current.

(2) Calculation of power.

(3) Kirchhoff's law.

(4] RAA:

(1) Calculation of power.

(2) The programming style and documentation.

(3) Application of Kirchhoff’s law.

(5] BBEH:

Using the issues of chips, the development of China’ s electricity, and Ultra High Voltage
technology to enhance students’ sense of crisis, the spirit of self-reliance and independence, as well as
national pride and patriotic sentiment, explain that science and technology is the primary productive
force.

%% 2 E: Resistive Circuits CGZHEHAHF 120 2-1. 2-20 2-30 3-1. 32, 3-3)
(1] &R A
(1) Equivalent transformation of circuits, resistors in series/parallel .
(2) The equivalent circuit of the resistance Y connection and A connection.
(3) Voltage source and current source in series/parallel, two models of actual source supply and
their equivalent transformation.
(4) Node-voltage analysis.
(5) Mesh-current analysis.
(6) Superposition principle and substitution principle.
(7) Thevenin theorem and Norton theorem.
(8) Maximum power transfer for DC circuits.
(2] %> Hp:
PHf#: Resistors in series/parallel; Understanding the concepts of mesh currents and nodal voltages;.
# J¥&: Two models of actual source supply and their equivalent circuits; Node-voltage analysis;
Mesh-current analysis; Superposition principle and substitution principle; Thevenin theorem and Norton
theorem; Maximum power transfer for DC circuits.
[3]1 ERAA:
(1) the models of actual source supply and their equivalent circuits.
(2) Calculation of power.
(3) Both all basic circuit theories.
(4] RAA:
(1) The equivalent circuit of the resistance of Y type connection and A type connection;
Calculation of input resistance of a port circuit.
(2) Node-voltage analysis; Mesh-current analysis.
(3) Applying all basic circuit theories to analyze the circuit.
[5]1 BERHA:
Through study, one can understand that different circuits have different analysis methods, and the
same problem can also be solved in different ways, which implies that in different situations in life, there

are also different approaches. When encountering problems, there are always more methods than
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problems.

% 3 F: Inductance and Capacitance CGZH#2:HAR 1-3. 2-1. 2-2. 2-3. 3-1. 3-2, 3-3)
(1] AR A
(1) Capacitors and inductors.
(2) Capacitors in series/parallel.
(3) Inductors in series/parallel.
(2] %> Hp:
PH f# : The concepts and meanings of zero-input response, zero-state response, and complete
response.
% J& : The VCR of capacitors and inductors; The establishment method of dynamic circuit
equations; Transients in first order RC circuits.
[3] ERA%:
(1) The Voltage-Current Relationship (VCR) of a inductor element.
(2) The Voltage-Current Relationship (VCR) of a capacitor element.
(3) Capacitors in series/parallel.
(4) Inductors in series/parallel.
(4] RAA:
(1) VCR of a inductor element.
(2) VCR of a Capcitor element.

% 4 F.: Transients CCHEHHAR 1-3. 2-1. 22, 2-3, 3-1. 32, 3-3)
(1] &R A

(1) First-Order RC Circuits.

(2) Zero state response.

(3) Zero input response.

(4) Full response.

(2] %> Hp:
PH f# : The concepts and meanings of zero-input response, zero-state response, and complete
response.
#4&: The establishment method of dynamic circuit equations; Transients in first order RC circuits.
[3]1 ERAA:

Time-domain analysis for first-order circuits..
(4] RAA:

Understanding and application of first order circuits.
(5] BBEH:

Using the combination of dynamic components and resistors to test bullet speed illustrates that even
with simple knowledge, one can design solutions that meet engineering requirements. This cultivates
students’ ability to analyze and solve problems using scientific methods and increases their interest in
learning.

% 5 F: Steady-State Sinusoidal Analysis (GZi##%: HAR 1-4. 2-1. 2-2. 2-3. 3-1, 3-2, 3-3)
(1] &R A
(1) Complex, phasor and the phasor form of the circuit law.
(2) Impedance and admittance.
(3) Steady-state AC node-voltage and mesh-current analysis.
(4) Equivalent circuits and maximum average power transfer for AC sources and complex load
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impedances.
(2] %> Hp:
PH fi# . The relationship between sinusoidal quantities and phasors; the significance of phasor
method in analyzing sinusoidal steady-state circuits.
%4 the phasor form of the circuit law; mpedance and admittance; Analyze the circuit with phasor
method; maximum average power transfer for AC sources and complex load impedances.
[3] ERA%:
Analysis of sinusoidal circuit with phasors method.
(4] AERAE:
(1) Sinusoidal steady state circuit analysis with phasors and complex impedance and its power.
(2) maximum average power transfer for AC sources and complex load impedances.
(5] BBEH:
Viewing AC and DC with the dialectical relationship between universality and particularity, guiding

students to see the essence through phenomena.

% 6 Z: Ideal transformers, Diodes and Rectifier circuits (GZ##%% Hbr 1-4. 2-1. 3-1. 3-3)
(1] %R
(1) Magnetic induction and ideal transformers.
(2) Diodes.
(3) Rectifier circuits.
(2] &3 H¥p:
FHf#: Basic Principles of Ideal Transformers, Diodes, and Rectifier Circuits.
% 4&: The volt-ampere relation of coupled inductance, including the analysis of coupled inductance
circuits; Principle of transformer; The power of a coupled inductor.
[3] ERA%:
(1) Mutual inductance.
(2) Principle of transformer.
(4] RAA:

The power of a coupled inductor.

% 7 F: Transfer functions and filters (GZI¥¥22H bR 1-1. 2-1. 2-20 3-1. 32, 3-3. 3-4)
(1] AR A
(1) Transfer functions.
(2) First-order RC lowpass filters.
(3) Bode plots.
(4) First-order RC high-pass filter.
(2] &3 H¥p:
PHf#: The purpose and significance of Bode plots.
#4&: Transfer functions; First-order RC low-pass filters; First-order RC high-pass filters.
[3] ERHE:
Transfer functions.
(4] RAA:
Bode plots.

() kI

This course aims to enable students to acquire basic theories, knowledge, and skills in analog
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electronic technology, and systematically master the working principles and analysis methods of some
commonly used electronic devices and basic electronic circuits. Through experiments, cultivate
comprehensive design ability, data retrieval ability, instrument practical ability, fault detection ability,
and practical development ability. To enable students to master the usage of commonly used electronic
instruments and the testing methods of common electronic circuits, cultivate their ability to analyze and
solve problems, and lay a foundation for the subsequent study of related courses. The project names and
class hour allocation related information for experimental teaching are shown in Table 2.

R2 KBHFEER

F5 SEIIR H AR SERER | MANS | ERWRA | LR
Experimental Verification of o .
1 ) 2 1 Verification | Required
Kirchhoff's Law

Study and Equivalent Transformation
2 of External Characteristics of Voltage 2 1 Design Required

Source and Current Source

Experiments on Superposition and ) )
3 . . o 2 1 Design Required
Homogeneity of Linear Circuits

Experimental of Thevenin’s Theorem . .
4 2 1 Design Required
and Norton Theorem

5 First-order RC Circuit Response Test 2 1 Design Required

Sinusoidal Steady State AC Circuit ) )
6 . . . 2 1 Design Required
Simulation Experiment

SEIGT H—: Experimental Verification of Kirchhoff's Law (GZi##%% HAx 1-1. 2-1. 2-2. 3-1.
3-2)
[1] SERAE:

Draw circuit diagrams using Multisim simulation software; Setting of current and voltage reference
direction; Voltage and current measurement methods; Verify Kirchhoff's law.

(2] LR EHI:

Understand the reference direction of voltage and current, master the measurement method of
voltage and current, and verify Kirchhoff's law.

(3] #HFEER:
Verify the correctness of Kirchhoff's law and deepen the understanding of Kirchhoff's law;
Correctly understand the relationship between the actual direction of voltage and current and the
reference direction.

[4] 2% A\: Simulation

[5] LR3I 544 : Comprehensive building 1108, MULTISIM simulation software.
(6] BERH:
By applying Kirchhoff's law to real-life situations, students can learn that things in life are just like
laws, and without rules, they cannot form a circle. They should always abide by corresponding laws and
regulations and follow a series of rules.



I H —: Study and Equivalent Transformation of External Characteristics of Voltage Source
and Current Source CGCHHCFHFR 1-2. 2-1. 2-2, 2-3, 3-1. 3-2)
(1] ERASR:

Draw circuit diagrams using Multisim simulation software; Measure the external characteristics of
voltage and current sources; Test the conditions for equivalent transformation between voltage source
and current source.

(2] SR H -
Master the test method of the external characteristics of the power supply, verify the equivalent
conversion conditions of the voltage source and the current source

(3] HFEER:
Familiar with the usage of Multisim software; Understand the external characteristics of ideal
current sources and ideal voltage sources; Verify the conditions for equivalent conversion between

voltage source and current source.
(4] 5£%755: Simulation.
[5] LR3I 5% 4% : Comprehensive building 1108, MULTISIM simulation software.
(6] BERH:

The indomitable discovery of Ohm's Law by Ohm cultivates the essence of students' fearlessness of

difficulties; Potential calculation introduces the ups and downs of life.

SO T H =: Experiments on superposition and homogeneity of linear circuits (3% #(2% H b5 1-2.
2-1. 2-2, 2-3. 3-1. 3-2)
(1] EBAZ:

Draw circuit diagrams using Multisim simulation software; Test the superposition theorem; Study
the applicability of the superposition theorem.

(2] s HK:
Familiar with the usage of Multisim software; Understand the superposition and homogeneity of
linear circuits.

(3] #HFEER:
Verify the correctness of the superposition principle of linear circuits, deepen the understanding and
comprehension of the superposition and homogeneity of linear circuits.

[4]) 525550 Simulation.

[5] L3 544 : Comprehensive building 1108, MULTISIM simulation software.
[ 6] E\m%@] H

Emphasizing the indispensable role of each independent source in the circuit, similar to the
individual contributions of team members in completing tasks together. Guide students to recognize the
importance of teamwork and cultivate their awareness of taking responsibility within the team.
eI EPY: Experimental of Thevenin’s theorem and Norton theorem (CZEEH(ZHFR 1-2. 2-1.
2-2. 2-3. 3-1. 3-2)

(1] SERAA:

Learn how to use Multisim simulation software; Master the measurement method of equivalent
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circuit parameters for active two terminal networks.

(2] sEBHE:
Learn to use integrated operational amplifiers to construct RC bridge oscillation circuits; Learn the
testing method for frequency selection characteristics of RC series parallel networks; Learn how to use

Multisim virtual oscilloscope to measure oscillation frequency.

[3] #FEER:

Master the composition and oscillation conditions of RC sine wave oscillator; Learn to measure and

debug oscillators.
[4] 2% 755: Simulation.

[5] LR3I 5% 4% : Comprehensive building 1108, MULTISIM simulation software.
(6] BERH:
In experimental teaching, some students have difficulties in the circuit design part and have
negative learning emotions. By sharing successful design ideas, they emphasize the "craftsman spirit"
and "scientific spirit", and promote the "research spirit" of not fearing difficulties.

SEIOTIH F: First-order RC circuit response test (SZEHCF#HFER 1-30 2-1. 220 2-3, 3-1. 3-2)
(1] EBAZ:

Draw circuit diagrams using Multisim simulation software; Transient response simulation of
first-order RC circuit; Transient response simulation of first-order RC circuit under square wave
excitation.

(2] sEBHE:

Familiar with zero state response, zero input response, and full response of first-order RC circuits;
Study the basic laws and characteristics of the response of first-order circuits under step excitation and
square wave excitation; Master the basic concepts of integral circuits and differential circuits; Learn to
calculate the time constant T of an RC circuit from the response curve.

(3] #HFEER:
Master the testing methods for zero state response, zero input response, and full response of

first-order RC circuits.
[4]) =% 5=: Simulation.

[5) 2R 5% 4% : Comprehensive building 1108, MULTISIM simulation software.
[ 6] E\m%@ﬂ :

In experimental teaching, students are encouraged to explore different circuit configurations or
component parameters to observe different response characteristics. This exploration process can

stimulate students' innovative spirit and thirst for knowledge.

SEIGTR H /S Sinusoidal Steady State AC Circuit Simulation Experiment (#2022 Hbx 1-4. 2-1.
2-2. 2-3. 3-1. 3-2)
(1] EBAZ:

Draw circuit diagrams using Multisim simulation software; Simulation of phasor forms for KCL,
KVL, and VCR; Experimental simulation of fluorescent lamp circuit.

(2] SEREHI:

Learn and master the basic principles and analysis methods of sine steady-state AC circuits; Verify
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Kirchhoff's voltage and current laws in phasor form; Research methods to improve power factor; Use
Multisim software for circuit design and simulation to deepen understanding of circuit theory
knowledge.

(3] #FEER:

Master the basic principles and analysis methods of sine steady-state AC circuits, and learn to verify
Kirchhoff's voltage and current laws in phasor form.

[4]) =% 5=: Simulation.

[5] LR3I 5% 4% : Comprehensive building 1108, MULTISIM simulation software.
(6] BERH:
Through simulation experiments of sine steady-state AC circuits, students can learn and apply
scientific methods, including setting experimental parameters, collecting and analyzing data, etc. This
helps cultivate students' exploratory spirit and scientific analysis ability.

I RSN SE

This course aims to delve into the fundamental concepts, theories, principles, and practical
operations of circuits through a combination of theoretical teaching and experimental teaching. In
theoretical teaching, the course starts with the basic structure of circuits, progressively unfolding and
elaborating on circuit analysis methods, characteristics of electrical components, solution of circuit
equations, and circuit design methods. In experimental teaching, the course makes full use of offline
laboratory classes and online teaching resources to carry out circuit experiment operations and analysis,
enabling students to deepen their understanding of circuit theory through practice and enhance their
experimental skills and innovative spirit. Through a variety of teaching methods and in-depth content,
this course aims to cultivate students’ national sentiment and the concept of a strong nation, guiding
them to establish a correct outlook on life, the world, and values based on a solid foundation of circuit

knowledge.
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1. Teach the basic principles, integrate theory with practice, emphasize the application and design
principles of circuit components, and cultivate students’  innovative capabilities

2. Combine knowledge teaching with moral education, using a teaching method that integrates
multimedia courseware, online teaching, and traditional teaching, bringing vitality to the classroom.
Integrate with new teaching channels.

3. .Combine theoretical teaching with discussion forms, motivate students’ enthusiasm for learning,
cultivate their self-learning ability, teamwork ability, and the ability to solve practical problems.

1. This course is assessed based on the concept of full-process monitoring. The course assessment
consists of four parts: regular class performance, laboratory work, mid-term exam, and final exam. The
specific requirements and grading methods are as follows:

(1) Regular class performance accounts for 10%, mainly including classroom interaction,
homework, online material study, and other comprehensive evaluations;

(2) Laboratory work accounts for 20%, mainly involving laboratory operations and the writing of
laboratory reports;

(3) Mid-term exam scores account for 30%, based on test paper scores (closed-book examination);

(4) Final exam scores account for 30%, based on test paper scores (closed-book examination).

2. Students who miss more than one-third of the required experiments, homework, or who are
absent for more than one-third of the scheduled class hours, or who fail the laboratory assessment, will
be disqualified from the course assessment.

I\S PP RFRREEBGHE

1. Teaching Syllabus

Assessment Cycle: 4 years.

Revision Cycle: 4 years.

Improvement Measures: The course leader organizes all teachers of the course team to discuss and
propose improvement suggestions, which are then reviewed by the director of the teaching and research
office and approved by the dean of teaching.

2. Academic Performance

Assessment Assessment Cycle: 1 academic year.

Evaluation Basis: Comprehensive analysis of students’ final grades.

Improvement Measures: Based on the distribution of students’ final grades, corresponding content
adjustments and optimizations are made, and teaching methods are improved.
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