Class Syllabus — Spring Semester, 114Academic Year

Department of Mechanical Engineering, National Chung Cheng University
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Prerequisites: Engineering Mathematics (Ordinary Differential Equations)

Class Description : The class is broadly divided into the following three parts.
e  Part I. Basics of Circuit Analysis
m 1. Mesh and node analyses
m 2. Equivalent circuits (when time allows)
e Part Il. Circuit Analysis for Different Circuit Components
m 1. RLC circuits (linear circuits)
m 2. Diode circuits (nonlinear circuits)
e  Part Ill. Circuit Analysis of Switched-Mode Power Supply
m 1. Signal analysis of pulse-width modulation
m 2. DC-DC converters

Class Objective : Provide for mechanical engineering students
e  Sufficient skills to analyze basic RLC and diode circuits

e Basic understanding of switched-mode power supply for further study on drive circuits of

electrical motors.

Textbooks
Textbooks 1. Class notes.

2. A. R. Hambley, Electrical Engineering, Principles and Applications, 7" ed.,

Pearson Education (2018)
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Agenda Teaching Hours | Achievable
. . Lec- Exe| oy core
Topics Content Outline e | DEMO - |ers | COMPpetence
1. Kirchhoff’s current & voltage laws
Ch 3. Circuit 2. Mesh current & node voltage analysis B1 B2, B5
Analysis method_s i o 9 B6
3. Thevenin & Norton equivalent circuits
(when time allows)
1. i-v characteristics of R, L, C
g?r;jilfsl‘c 2. Analysis of RLC circuits 9 gé B2, B>
3. Common RLC circuits
Ch5. : :
Impedance L Mathematlcql pa3|s : B1, B2, B5
. 2. i-v characteristics and impedance 9
Analysis of 3. Impedance analysis of AC circuits BO
AC Circuits | P y
1. i-v characteristic of diodes
Ch 7. Diode (2. Analysis of diodes 9 B1, B2, B5
Circuits 3. Diode rectifiers B6
4. Zener diode and voltage regulators
1. Signal analysis of pulse-width
Ch 13. Power modulation
Transistor 2. Principle of switched-mode power 9 gé B2, BS
Circuits supply
3. DC-DC converters
Achievable Core Competence Achievable Objective
B1 |Capable of basic engineering mathematics, solid Capable of performing basic
mechanics, thermodynamics, automatic control and |circuit analysis
material science analysis
B2 |Capable of independent acquisition and integration of |Capable of independent
cross-disciplinary knowledge acquisition and integration of
circuit-related knowledge




B5 |Capable of mechanical system, component design and |Capable of performing basic
manufacturing process planning circuit designs

B6 |Ability to discover, analyze and solve professional Ability to discover, analyze and
problems solve circuit problems

Overview of teaching plan: Theoretical analysis and understanding practical example circuits

Teaching
e cleme Exam. Office hour quallt_y
date room evaluation
method
® 2 midterms + final + quizzes
® score 1 = average (best one of midterms,
final) .
® score 2= min(ﬁnal, 65) Wednesdays TeaChIng
® cxam credit = max(score 1, score 2) evaluation survey
o DU 15:00 - 16:00
Wed. Room 213, attendance credit =5 if absences < 3 and Core
_ hanical ® quiz credit = average(all quizzes)*0.05 (by appointment)
10:10 - | Mechanical | g if (exam credit > 60) competence
13:00 | Engineering Grade = exam credit i achievement
elseif (exam credit + attendance credit > 60) imecheng@ccu.e surve
Grade = 60 du.tw y
else
Grade = min (exam credit +attendance
credit+quiz credit, 60)
Weekly Teaching plan Remark
1 Ch 1. Introduction
Ch 3. Circuit analysis: Mesh current and node voltage methods
2 Ch 3. Circuit analysis: Mesh current and node voltage methods
3 Ch 3. Circuit analysis: Mesh current and node voltage methods
4 Ch 4. RLC circuits: i-v characteristics of R, L and C
Appendix. Laplace transform and analysis of 1% & 2" order LTI ODEs
5 Appendix. Laplace transform and analysis of 15t & 2" order LTI ODEs
Ch 4. RLC circuits: RC and RL circuits
6 15t midterm exam
7 Ch 4. RLC circuits: RLC circuits
8 Ch 5. Impedance analysis of AC circuits: Mathematical basis
9 Ch 5. Impedance analysis of AC circuits: i-v characteristic and
impedance
10 |Ch 5. Impedance analysis of AC circuits
11 |Ch 7. Diode circuits: Diode circuit analysis
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12 |2"d midterm exam

13 Ch 7. Diode circuits: Diode rectifiers

14 Ch 7. Diode circuits: Diode rectifiers

Ch 13. Switched-mode power supply: Signal analysis of pulse-width

15 modulation

16  |Ch 13. Switched-mode power supply: DC-DC converters

17 |Ch 13. Switched-mode power supply: DC-DC converters

18 Final Exam

* Midterm and final exam’s will take place at off-class hours agreed upon by both Classes
A and B




