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Preface

The advacements of modern industry and engineering stem from the gradual developments of
science and technology in the western world. Teaching of engineering in colleges and universites
has always been based on the western education system, and many terminologies are translated from
English. Therefore, it is of great necessity to train engineering students in academic reading and
writing using the English language, which will enable the students to gain a better understanding of
the subject matter at its root level and later on prepare them for publishing research papers in
international journals. However, due to the limited class hours, relying solely on the attendance of
compulsory courses such as academic English is insufficient to fulfill such a task. A better
approach is to open bilingual courses to undergraduate students. Hence, textbooks written in both
English and Chinese, which fully consider the language and train of thought of Chinese students,
are in urgent need.

To ensure the readability of the textbook for students, it is typeset so that Chinese content is
displayed on the left and the corresponding English content is shown on the right. This book covers
the basic concepts and principles of electrical circuits and electronics, practical applications of
circuits, and the analysis as well as design of circuits. This book will enable readers to understand
basic laws and principles, apply them to solve and design circuits, get to know the historical
development of electrical circuits and electronics. It provides a sound base to enable readers to
develop theoretical and experimental skills in the areas covered. The book consists of two
parts—electrical circuits and electronics, including basic elements and circuits, nonlinear elements,
voltage and current laws, circuit analysis methods, DC steady state and transient analysis, ac steady
state analysis, three-phase circuits; diodes, BJT transistors, MOSFET transistors, operational
amplifiers, logic circuits. The book focuses on basic concepts and definitions, presentation of
theories and analysis methods in the areas mentioned above, where appropriate illustrations are
provided to assist the readers’ understanding of a concept. Discussions are also available in most
chapters, which will help readers with the practical application of theories, as well as providing them
with opportunities to practice their academic presentation skills. Some chapters also include
examples explaining the application of electric circuits and electronics to solving real-world
problems and demonstrate how the circuits are analyzed and designed in engineering. Relevant great
scientists and engineers are introduced with their contributions highlighted.

As an elementary course for engineering students, this textbook is suitable for undergraduate
students majoring in the subject of computer science, software engineering, automation, cybernetics,
as well as other specialist subjects where the course of electrical citruits and electronics is
mandatory and taught bilingual or in English. In addition, this textbook can also serve as an
introduction for readers who are interested in electrical circuits and electronics and in academic
English regarding electricity.

The book is organized into 11 chapters. The contributions made by each of the co-authors are



listed as follows: chapters 1,4,5 and 9 were written by Dr. Tianyao Ji. Chapters 2 and 3 have been
supplied by Limin Fan, while chapters 7 and 8 were written by Xiaoyong He. Chapters 10 and 11
were contributed by Dr. Mengshi Li. Prof. Qing-Hua Wu from South China University of
Technology edited the completed book. Dr. Peter Z Wu from Shenzhen Institutes of Advanced
Technology, Chinese Academy of Sciences has proofread the English version and made meticulous
corrections to ensure its readability. Dr. Yunhe Hou from Hong Kong University has reviewed the
book and provided useful comments. The authors would like to ackonwledge the help and

encouragement that have been provided to them during the writing of this book.

Readers are welcome to address comments and corrections.

the authors
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/

The ancient Greeks experienced minor shocks of electricity by rubbing together amber; in the
early 1700s, people from Europe regarded static electricity as an astonishing form of magic; in the
mid-1700s, an experiment designed by Franklin revealed that lightning by its nature was the same as
the electricity made by man; in the late 18® century, Volta invented the first battery in the world.
From then on, research on electricity has been rocketing. We use electricity to light our cities, heat
our flats during cold winter nights, communicate across vast lands and oceans, as well as create
modern industries and bring about the digital revolution. Fields such as commutation, computers,
control systems, electromagnetism and power systems can all trace their roots back to the discovery
of electricity. This book will introduce the foundation for all these fields—electrical circuits,
including the fundamental concepts and laws of electrical circuits and electronics, the applications
of electrical circuits, together with how to analyze and design circuits. This book will help you to
understand the construction of electrical circuits and electronics, gain solid background in hardware,
and prepare you for further study in related fields.

Electrical engineering is a branch of engineering that involves the study and application of
electricity, electronics, and electromagnetism, which has now been subdivided into a wide range of
subfields, including electronics, digital computers, power systems, telecommunications, control
systems, signal processing, electromagnetism, microelectronics, etc. Electronics studies the
characteristics of electrons and designs electronic circuits and devices. Computers are one of the
most commonly used electrical devices, where circuits are designed to allow computers to perform
complex computations. Power systems deal with the generation, transmission, distribution and
utilization of electric power. Telecommunication is the transmission of information in electrical form,
such as telegraph, telephone, radio, satellite television, the Internet, etc. Control systems gather
information via sensors and use electrical energy to control a physical process. Signal processing
involves the processing of electrical signals that carry information, and its objective is to extract
useful information from these signals. Electromagnetism is concerned with the study of interaction
between electricity and magnetism, including electromagnetic waves, electromagnetic fields,
physical interaction that occurs between electrically charged particles. Microelectronics relates to
the study and manufacture of very small electronic designs and components, and circuits are
integrated in semiconductor material, which ensures the circuits to have smaller size, lower power
consumption and better performance.

Electrical circuit and electronics is a fundamental course for electrical engineers. The first six
chapters of this book focus on the basic concepts and fundamental knowledge of electrical circuits.
We will start from the fundamental principles and then learn to analyze more complex circuits. In
the second part, from Chapters 7 to 11, we will learn about nonlinear electronic devices and solve

electronic circuits, using the circuit analysis methods we have learnt in the first part.
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