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This is an elective general education course. It also serves as a prerequisite course for
students who will major in Microelectronics Science and Engineering. The subsequent
courses include Fundamentals of Analog Electronics, Fundamentals of Digital
Electronics, and Design of Integrated Circuits.
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This course mainly introduces the basic concepts, basic laws 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, Fourier transform, two-
port networks and their application in circuit's analysis.
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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

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

3) An ability to design a system, components or process to meet desired needs within realistic constraints
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The teaching calendar of this course is as follows:

Course Content

Class Allocation
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1 Circuit Basic Concepts
Introduce some common circuit systems in life, introduce basic concepts and
circuit components such as charge, voltage, current, power, energy

2 Circuit 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
transformation of resistance network

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

4 Circuit Theorem

Introduce the properties of linear circuit, superposition theorem, power
transformation, Thevenin theorem and Norton theorem, derive maximum
power transmission theorem

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

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 amplifier circuit

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 amplifier
circuit

8 Basic Concepts of Sinusoidal AC
Phase, amplitude, frequency, impedance, phase shifter

9 AC Steady-State Analysis and AC Power Analysis
Nodal law, mesh law, superposition law, power conversion, Thevenin-Norton
equivalent circuit, instantaneous power, average power, maximum average
power conversion, RMS, apparent power, power factor

10 Magnetic Coupling Circuit
Self-inductance and mutual inductance, energy storage in the circuit,
autotransformer, three-phase transformer

11 Frequency Response of Circuit
Basic Concept of Frequency Response, Baud Diagram, Filter, Active Filter

12 Advanced Circuit Analysis Methods

The definition and characteristics of Laplace transform, the application of
Laplace transform in circuit analysis, the Fourier series, the Fourier transform,
two-port networks

it REESE%R R Textbook and Supplementary Readings

1.

2.

Fundamentals of Electric Circuits, Charles Alexander and Matthew Sadiku, 5th Edition, McGraw-Hill Education,
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