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Course

Course

Course

Department or Major

Methods of Teaching

Information

Title

Code

Time Allotment

Course

Type

Digital Circuit Design Credits 3

Required/El
ective

5141701 (For Underg Selective majors
raduate Cou
rses)

Department of Mobile Syst )
Language English

ems Engineering

Lect R
ecture moo 29,10,11,12,13,14(=H210)
m
Lecture(3) Experiments(0)
Trainging & Practice(0) P
erformance(0) Designing
& Planning(0)

Cyber Lectu
res

offline

Cyber Lectures Preview

Lecturer
Name
Department
Lect & college
urer Office Phon
e Number

Course

Course

Assistant Prof Final Acade

JaeYeon Park Rank , 2 SHHkA}
essor mic Degree
Department of Mobile Systems E )
. . Office
ngineering
— e-mail jaeyeon.park@dankook.ac .kr

Field of Inter

est

Summary

Description

Description

Related

https://webinfo.dankook.ac.kr/tiac/univ/lssn/lpdm/views/popup/findLecpinDtIForm.do

Courses

This course introduces the fundamental principles and analytical techniques of electric cir
cuits. Students will study how to mathematically model and analyze circuits composed of r
esistors, capacitors, inductors, voltage/current sources, and operational amplifiers. Emph
asis is placed on theoretical and analytical understanding, including Ohm’s Law, Kirchhof
f's Laws, nodal and mesh analysis, Thevenin and Norton equivalents, transient response,
sinusoidal steady—state analysis, frequency response, and Laplace and Fourier transform
s. The course aims to develop a solid foundation for analyzing and understanding the oper
ation of practical circuits through mathematical reasoning, without the use of simulation too
Is.

Digital Logic Design, Engineering Mathematics, Calculus
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[Knowledge Application] Students will be able to apply basic circuit laws and mathematic
al tools to analyze the behavior of various circuits in both time and frequency domains.

Course Goals [Creative Problem-Solving] Students will approach circuit problems with appropriate analyt
ical methods and develop effective strategies to solve them based on given conditions.
[Logical Thinking] Students will build step—by—-step reasoning skills by combining mathem
atical analysis with physical intuition to logically interpret circuit behavior and outcomes.

Understand and explain the characteristics and behavior of basic circuit components.

Apply nodal analysis, mesh analysis, and equivalent circuit techniques to analyze various
circuits.

Analyze the transient and steady—state responses of RC, RL, and RLC circuits.

. Perform AC circuit analysis using sinusoidal signals and phasor representations.
Projected Result

S
Utilize Laplace and Fourier transforms to conduct circuit analysis in the s—domain and freq

uency domain.

Theoretically analyze and predict the performance of applications such as filters and opera
tional amplifier circuits.

Approach complex circuit problems systematically and express solutions clearly and logic
ally using mathematical and conceptual reasoning.

Percentage of th
e original langua
ge classes(%)

Cyber Lectures P
review

Syllabus

Times Lecture Topic Lecture Goals Lecture Methods Assignments

— Introduction to the
history of electrical
and electronic engi
neering

— Concepts of char
ge, current, voltage, = &9,
and power

— Introduction to ba
sic circuit elements
(resistors, sources,
efc.)

Orientation & Basic Circuit Term
inology

— Definition of resist
ance and i-v chara
cteristics
Resistive Circuits and Ohm's L — Series and paralle
aw | connections
- Kirchhoff's Current
and Voltage Laws
(KCL, KVL)

https://webinfo.dankook.ac.kr/tiac/univ/lssn/lpdm/views/popup/findLecpinDtIForm.do 2/6
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Times

10

Lecture Topic

Equivalent Circuits and Bridge
Circuits

Circuit Analysis Techniques |

Circuit Analysis Techniques Il

Operational Amplifiers |

Operational Amplifiers I

Midterm Exam

RC and RL Circuits

RLC Circuits and Response An
alysis

ct

Lecture Goals

—Thevenin and Nort
on equivalents
—Y-A transformatio
ns

- Wheatstone bridg
e and nonlinear ele
ments

— Nodal analysis an
d mesh analysis
— Supernode and s
upermesh concepts
- Shortcut (intuitive)
analysis methods

— Principle of super
position

— Review of Theveni
n/Norton theorems
— Maximum power tr
ansfer, intro to BJT

— Basic operation of
op—amps

— Inverting, non=inv
erting amplifiers and
voltage followers

— Equivalent models
and negative feedb
ack

— Applications: sum
ming amplifiers, diff
erential amplifiers, i
nstrumentation amp
S

— Introduction to MO
SFETs and applicati
ons

— Multisim simulatio
n techniques

— Characteristics of
capacitors and indu
ctors

— Natural and step r
esponses of RC/RL
circuits

— Op—amp-based re
sponse circuits

— Series/parallel RL
C circuit responses
— Overdamped, und
erdamped, critically
damped cases

— General solutions

https://webinfo.dankook.ac.kr/tiac/univ/lssn/lpdm/views/popup/findLecpinDtIForm.do

Srhetm

Lecture Methods

Assignments
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Times

11

12

13

14

15

Lecture Topic

AC Analysis |

AC Analysis Il & Power

Frequency Response and Filter

S

Laplace & Fourier Analysis

Final Exam

Methods of Grading

sequen
ce

1

Description

Mid—tem Exam
Final-exam
Pop Quizzes
Assignments

Reports

Presentations & Discussions

Attendance

All

ct

Lecture Goals

and initial condition
S

— Sinusoidal signal

s and phasors

- Impedance and p

hasor—domain analy
sis

- Y-A conversions

and impedance tran
sformations

— Phasor diagrams
— Average and com
plex power, power f
actor correction

— Introduction to po
wer supply circuits

— Transfer functions
and Bode plots

— Passive and activ
e filters

— Cascade design
and modulation appl
ications

— Laplace transform
properties and circu
it applications

— Fourier series and
transforms

— Spectrum analysis
and image restorati
on

Percentage

30%
35%
0%
20%
0%
0%
15%
0%

100%

https://webinfo.dankook.ac.kr/tiac/univ/lssn/lpdm/views/popup/findLecpinDtIForm.do
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Lecture Methods

Details

Assignments
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Percentage Details

0%

o Description
9 Others
All
Core of Value
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&4l ol ZH sl &

(Discovery)

& A
= =

(Discovery)

B Al
1 -

(Discovery)

Al

—

(Dedication)

ra

84l

(Dedication)

Al

—

(Dedication)

ra

s
(self- Determinatio
n)

s
(self- Determinatio
n)

=&
(self- Determinatio
n)

s
(self- Determinatio
n)

(Creative problem-s
olving)

=

(Challenging)

PNESE =21t
(Knowledge conver
gence)

MAAE

(Universal value)

e

(Cooperation)

SSH
(Sense of communit
y)

N
(Self-Managing)

ISESE=18=4
(Knowledge applica
tion)

=8| & ALD

(Logical thinking)

oA S

(Articulation)

Textbook(s) & References
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https://webinfo.dankook.ac.kr/tiac/univ/lssn/lpdm/views/popup/findLecpinDtIForm.do

20%

0%

0%

0%

0%

0%

0%

30%

50%

0%
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Descrip
tion

Requi

red T

extbo
ok

Circuits

Memo

Title

SE S

Author Publisher

Circuit F
awwaz
T. Ulaby
, Mich

NTS PRESS

https://webinfo.dankook.ac.kr/tiac/univ/lssn/lpdm/views/popup/findLecpinDtIForm.do
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