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Through the study of this course, students can master the basic theoretical knowledge and basic analytical methods
related to electric circuits which are necessary for future courses in the major of intelligent medical engineering. This
course will cover the basic knowledge of electric circuit, analogy electronics, and digital electronics. Electric circuit
knowledge is the basis of intelligent medical instruments. The circuit course has strict theory and strong logic. It can not
only teach students circuit knowledge, train students to connect basic theory with medical applications, but also train the
students with dialectical thinking, problem analyzing and solving. Therefore, the proposed course of Principles of Electric
Circuits aims to teach the basic knowledge of circuit, train students' basic theoretical knowledge and basic analysis
methods of circuit, train students' critical analysis ability and problem-solving ability, and lay a foundation for the
subsequent study in the major of Intelligent Medical Engineering.
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By the end of this course, the students will learn:

(1) The basic concept of the circuit, including the basic knowledge of voltage and current, as well as the characteristics
of components such as resistor, capacitor, voltage source and current source and their relationship with voltage and
current; the concepts of linear and nonlinear circuits, including simple resistance circuit current and voltage calculation,
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equivalent resistance concept and its calculation; Linear circuit analysis methods, including node analysis, loop
analysis, etc; Sinusoidal circuit, sinusoidal waveform and characteristic parameters such as amplitude, angular
frequency, initial phase, phase difference, instantaneous value of sinusoidal quantity, effective value, vector form of
voltage and current relationship of circuit components, sinusoidal circuit power, average power, active power, reactive
power; the steady state analysis of sinusoidal circuit, simple sinusoidal circuit pad analysis and calculation, including
the calculation of mutual inductance circuit, series resonance and parallel resonance, etc

(2) Basic knowledge of analog circuit, including analog signal, analog circuit, source and load and other basic concepts;
The working principle and characteristics of semiconductor devices, including diodes, triodes, field-effect tubes, etc.;
The power amplifier circuit and operational amplifier will be briefly discussed.

(3) Basic knowledge of digital circuit, including logic algebra knowledge, gate circuit, digital to analog conversion and
analog-to-digital conversion foundation.
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1. Course introduction and overview. Introduction of electrical circuit and its application in daily life, 2 hours
International system of units, overview of circuit analysis, ideal basic circuit elements, power and energy

2. Basics of electric circuit, 18 hours
2.1 Circuit components, 2 hours
Voltage and current sources, resistors, capacitors, inductors, Kirchhoff's law

2.2 Simple circuit, 2 hours
Measurement of voltage and current, series and parallel resistors, Wheatstone bridge, equivalent circuit

2.3 Circuit analysis methods, 4 hours
Branch current method, loop current method, nodal voltage method, substitution theorem

2.4 Inductance, capacitance and mutual inductance, 2 hours
Inductance, capacitance, mutual inductance, coupling inductance element

2.5 First-order RL and RC circuits, RLC circuits, 2 hours
The natural response of RL circuit, the natural response of RC circuit, the step response of RL and RC
circuit, the general solution of step response and the natural response, the form of the natural response of
parallel RLC circuit

2.6 Sinusoidal Circuit Analysis, 6 hours
sinusoidal signal, phasor analysis, complex representation, phasor representation of sinusoidal quantity,
decoupling equivalent circuit, phasor analysis of sinusoidal steady-state circuit, power of sinusoidal circuit

3. Basics of analog circuit, 16 hours
3.1 basic concepts of analog circuit, 2 hours
Analog signal, analog circuit, source and load, amplifier, feedback

3.2 Principles of semiconductor devices, 8 hours
PN section, diode and application, transistor structure and application.

3.3 Signal amplifier circuit, power amplifier and operation amplifier, 6 hours

4. Basics of digital circuit, 12 hours
4.1 Logical Algebra and Digital Circuits, 4 hours
Analog signal and digital signal, number system and code system, basic logic operation

4.2 Simple logic gate circuit and TTL gate circuit, 6 hours
Logic gate circuit, Carnaugh diagram, combinatorial logic circuit

4.3 Digital-to-analog conversion and analog-to-digital conversion, 2 hours
Working principle of DAC, DAC parameters and indicators, basic principle of ADC.
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{Fundamentals of Electric Circuits) By Charles Alexander and Matthew Sadiku, McGraw-Hill Higher Education,
Fifth Edition.
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