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BEDBR - IE Objectives and Outline of the Course

B | X7—TIL 7 O/ REBHRAFEEXRTNNA ARV ZBEHOERE L UOZ0OFEICEL2ZMOPH T, R#ERTIE. BER

AL T ORERITORRIC OV TERL, [SAICEMT 5 L 2B LTVS, FBETE, £ XM F¥ 7
ElE8 % AV BN ERO TR, BAMRA v FHT LEBOBE £ KT 5, H00C, SEBDZHREI £ T OFIEIITO LR
B £ UE— 2B EAOBARITIC OV TRAT 5.

Z | Power electronics is an academic field that deals with converting and controlling electrical power using semiconductor

devices. This course aims to provide students with an understanding of the fundamentals of DC power conversion technology,
its control techniques, and their applications. First, the methods of power conversion using switching circuits, along with a
detailed description of the operation of power switching devices and circuits, is explained in detail. The fundamentals of
various power conversion and control technologies, as well as their applications, including motor control, are covered.

v

FBOEEEIZ Learning Objectives

B | #¥&84ITx BEXREEK. EFEEICEOIVT, XT7T—IL 7 b=/ XOEREZIERT S
BHRLEGETOBERB L BREE DTS
DC-DC avN—4 OEKFBZEBR L ERE2EETS
BHEREROHE A LT ERT 5

% | To understand the necessity and use of power electronics.

To understand the basic operation of DC-DC converter.

To understand the characteristics of semiconductors in power electronics.
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| To understand how to design the control system for a converter.

ST EIEDEREDFHEEX / Fulfillment of Course Goals (JABEE BSEHIH d &)

B

REEHEEE Course Plan

No. IEH Topics AZ Content
1 H| X7—IZLJ7raZJR0O | XT—ZTL I FPAZJROBE, EEULEOMELHAT 5,
=
= | Introduction of the Power | Introduction of Power Electronics and switching mode power supply.
Electronics
2 H | 24y Fr/REEOER1 ZEHRTFHNORIAEOEBRT AL T —ICDWTEAT 5,
% | Fundamental of switching | Stored energy in circuits consisting of passive elements
circuits 1
3 H | 24 v F>7REOERE?2 24y FOHEN D WTEHRAT 5,
% | Fundamental of switching | Switch Control
circuits 2
4 B | BEEaYy/N—% FEERI DC/DC O v /R—XIZDWTEHRAT 3,
% | Buck converter Describe a step-down DC/DC converter.
5 B | Exavn~"—% FEE DC/DC a v /N—ZIZTDWCEHAT %,
% | Boost converter Boost converter
6 B | £AAA1L 2Ay Fr7ICEBERAXICOVWTERRAT %,
Z | Theory of power modulation 1 | Modulation by switching
7 B | A2 7OV ZRERARICOVWTHREAT 3,
Z | Theory of power modulation 2 | Pulse width modulation
8 B | AT R+ INETOBREZHRT 5,
Z | Midterm examination
9 H | AC/DC Zi#1 RmaBRICE#RT 2RI - SMEREZSRAT %,
% | AC/DC Conversion Explain the circuit technology and operating principles of converting AC to DC.
10 H | AC/DC £#12 =48 AC/DC Z#a-P<ILF L RLEIEEIC D WTEEY 5,
Z | AC/DC Conversion Explain three-phase AC/DC conversion, multilevel circuits, etc.
11 H | DC/AC & B & RICEERT 2 BRI - BMERIBZ ST 5. 1 v N =&AL,
% | DC/AC Conversion Explain the circuit technology (inverter) and operating principles for converting direct
current to alternating current.
12 |B|>¥3Ial—2avIC&kdst | SPICEEB I aL—Yar2A0NERTEEE2T,
% | Simulation-based design | Simulation-based design exercise
exercise
13 B|YZ7h2RAyFvT V7 Ry F T OEBERBCAREICOWTEHRBT 5,
= | Soft switching Explain the operating principles and circuit applications of soft switching.
14 | B | AAYyFRFRZAN | Ay FRF R RZIAVN=RIZDOWTEHRREBT 5,
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— X
& | Switched-capacitor converter | Switched-capacitor converter
15 B | %% FEEEEOERETI 74— KNy IREZEITH,
Z | Summary Conduct a feedback lesson which confirms the achievement of learning.

BH | BEY. EXMEE. BFRE. EF 7N X FIHIFEZBEEL TV I ENEE L,
Z | Basic knowledge of electromagnetism, alectric cirsuits, electronic device, electronic circuit, and control theory will help

understand this course.

Moodle Z;EA L CTHRZED B,

B m

None

FYLFIILTHEZX % Moodle 2N L TEBHRT 3,

An original text will be provided through Moodle.

H | 200FEH&ABE LR— FMREICL S, ABRICLR— FOFHZINK L2 B85S CiHET 2, #5R 70%. LR— b 30%%EA L
ERCR
= | The grade will be considered by the results of reports, quizzes, and examinations. The rate of examinations is 70%, and

others are 30%, basically.

H | BERBICOVLTIE, Moodle 28D Z &,
= | See Moodle to get information
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