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National Chiao Tung University
Department of Electrical and Computer Engineering
Implementation Guidelines for Cross-Disciplinary Program
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Article One These Implementation Guidelines are prescribed by National Chiao Tung
University Department of Electrical and Computer Engineering(hereinafter referred to as Our
Department) based on NCTU Cross-Disciplinary Program Implementation Regulations to
provide the opportunity for students to proceed cross-disciplinary learning without increasing
graduate credits (or only a few extra credits) in order to encourage students to conduct cross-
disciplinary study, build the depth of cross-disciplinary study, and assist students to expand
second specialty.
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Article Two The cross-disciplinary program here means the cross-disciplinary module
curriculum proposed by the departments, institutes or colleges in National Chiao Tung
University. Module curriculum should include the core knowledge curriculum of the field and
the total credits will be based on 30 credits (the minimum 28 credits and no more than 32 credits).
The cross-disciplinary program that students take will include the cross-disciplinary program
module curriculum of the department they belong to as well as the cross-disciplinary program
module curriculum from the second specialty department or college. The module curriculum of

the second specialty could be remarked as “Cross-Disciplinary Specialty” on the diploma.
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Article Three PoI|C|es of these Guidelines
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1.For the student of our department who would like to take cross-disciplinary program
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() The application can be submitted to our department within the dates of annual

@

announcements by faculty. The department or college of the second specialty that the
student would like to apply for must be remarked on the application form, and the
application deadline would be announced one month in advance by the Curricular
Committee at our department. The information of evaluation documents needed to be
prepared as well as the quota opened to the students of our department to study for this
program in the given year will be released on the announcement. The application should
be sent to the department or college of the second specialty for evaluation after it is
approved by the Curricular Committee at our department. Students could only take the
cross-disciplinary program after evaluation by both sides.
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@ The courses of cross—disciplinary program studied by students in our department should

be listed on “The Required Course List for the students at our department study cross-
disciplinary program in Department of Electrical and Computer.” The courses include
required courses of the university (including 28 credits of general education subjects),
core curriculum at our department, cross-disciplinary module curriculum at our
department, and the cross-disciplinary module curriculum of the second specialty
department or college (hereinafter referred to as cross-disciplinary module curriculum at
other department) with at least 128 graduate credits. The cross-disciplinary module
curriculum at other department would be recognized as cross-disciplinary specialty, and

it will be remarked after the title of our department on the diploma.
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( For students at our department who study for cross-disciplinary program but are not able

to complete the program, they shall give up the cross-disciplinary program and transfer
to study for the bachelor degree program at the original Department of Electrical and

Computer.
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2.For students of other departments who would like to study for cross-disciplinary program and
choose our department as their cross-disciplinary specialty
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They could submit the application to the department that they belong to within the dates of
annual announcements by faculty, they could only take the cross-disciplinary program after
approved by both their original department and our department.
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(@) The courses for the students of other departments who would like to study for cross-disciplinary

program and choose our department as their cross-disciplinary specialty include original
department required courses of the university (including 28 credits of general education
subjects), core curriculum at their original department, cross-disciplinary module curriculum
at their original department, and the module curriculum listed on “The Required Course List
for the students study cross-disciplinary module curriculum in Department of Electrical and
Computer” with reaching the graduate credits of original department requirements . The
Department of Electrical and Computer will be remarked as their cross-disciplinary specialty
after the title of their original department on thediploma.
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(3 Ifthe external department and the department have separately set out the two-way locked

cross-domain course implementation points, the relevant students should propose a cross-

domain course based on the implementation points.
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Article Four Our department assigned one full-time teacher to be the mentor of the cross-
disciplinary program and formed mentor group with teachers of cross-disciplinary program at

other department or college to give guidance to cross-disciplinary program students.
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Article Five In order to encourage different departments or colleges working together for the
proposal of cross-disciplinary curriculum, the number of teaching hours for the innovating
integrated curriculum offered by more than two teachers could be calculated by the actual
time of teaching according to Subparagraph 6, Article 9 of National Chiao Tung University
Teaching Hours Accounting Principle; however, it will be in accordance with the official
approval of the curriculum before the course starts.
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Article Six If there is any unaccomplished matter of these guidelines, it shall be handled in
accordance with the school constitution of our university as well as other relevant regulations.
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Avrticle Seven These guidelines were approved by Curricular Committee at university level
and then submitted to the Council of Academic Affairs for approval-for-reference before
putting it into practice; the same shall be done upon any amendment thereto.
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The Required Courses List for the students at our department study
Cross-disciplinary Program in ECE Department
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Category Classification Courses - " e Remarks
Fall Spring Dept.
Semester | Semester
A (<) (=) . EEE
Calculus (I) (II) ECE
F2(=) (=) 4 4 Rk
General Physics (I) s(II) ECE
AL g 3 Tk
Linear Algebra ECE
Differential Equation ECE
FrdER
4R L YRR 7y | MR Can
Career Planning and 0 0 EE Cl; be waived
Mentor’s Hours by “Career
Planning”
R RAE Y (- ) () T
o Z# A N e Student Service Education (1) (II) 0 0 ECE
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(515~ ) (51 F%) Circuit Theory ECE
Core Fundamental TEE Tk
. s 3 N
curriculum at | Compulsory Electromagnetics ECE
our Courses 3B (-)(C T
department (51credits) s (_ ) (=) 3 3 L
(51 credits) Ele?tronlcs (D (D) ECE/
R REC) () ) T
Electronics Labs (I) (II) ECE
MELE K AL 3 il
Signals and Systems ECE
PR m e AR o
w *)i& /"‘
Intro. to Computers and 3
. ECE
Programming
1 % 3 [
Probability ECE
BIER ; T
Logic Design ECE
L | T
Seminar ECE
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Courses in
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At least 21 credits (excluding basic compulsory and special subjects) from the
professional courses taught in this department. The courses must cover at least




Programs

12 credits of core core optional courses and 3 credits of compulsory lab courses.
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Cross-disciplinary modules at The cross-disciplinary 28
other department modules offer by
( 28-32 credits) depaﬂments or colleges at
our university; choose one
to complete.
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credits, Common
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30credits(include
Language 8 credit),
count 38 credits at

most.
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Minimum Credits Required for Graduation
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The Required Courses List for the students study Cross-disciplinary module

curriculum in ECE Department
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Category Classification Courses Credits Dept. Remarks
BB ,
R 3 T 1 % ECE
Logic Design
B L (o)
Projects of Cross- 1 * ¥ %« ECE
disciplinary(I)
AR BAE B % 3E(2) < 3E 15
(328%) Projects of Cross- (1) T ¥ & ECE |Required
disciplinary(II) elective courses
o @iz (16~17 8 | R+ F(-) 5 1% % ECE
Cross-disciplinary ) Electronics (I) 3 w8 EC
courses at our R ]
Compulsory | * ™ 3 %4 % ECE
department Courses Circuit Theory i
(2 eredits) | (16217 credits) | B 3 |21 BCE
Signals and Systems ’
Hes > 2
Differential Equation
=
Probability T
Linear Algebra
ZE-

L EE AR
Elective Courses
in Professional
Programs
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At least 15 credits (excluding basic compulsory) must be taken from the professional courses
taught in this department. The courses must cover at least 9 credits of core core elective
courses and 3 credits of compulsory lab courses.

Total Credits 31~32
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Elective Curricula of the Department of Electrical and Computer Engineering:

Table of Core Courses and Related Elective Courses
109 & & & Academic Year 2020
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Program Core Courses Related Undergraduate Elective Related Graduate Courses
Courses
WE R R~ AR E Eh B34 58E% F i 2
= Introduction to Material Introduction to Quantum Solid State Physics

Intelligent and
Sensor Device

Science

TR

Electromagnetic Wave
BRlE T ER
Introduction to Sensor and
Optoelectronics

Mechanics
A2 (- (=)
Solid State Physics(1)(II)

40 B F 2 34z Related Laboratory
Courses:
LENT &
Semiconductor Laboratory
TR R %
Device and Circuit Characterization
Laboratory

LRI A (- )(2)
Semiconductor Physics and
Devices(I)(IT)

Y

Optical Electronics
FETEEC)

Advanced Electromagnetics(I)
AT B ()
Integrated Circuit
Technology(I)(II)
el i g gl
Semiconductor Memories and
Their Fabrication Technologies
TR P IR
Solar Cell Physics and
Technology

CMOS ~# ~F A% B 2 %%
Special Topics of CMOS Devices,
Reliability, and Applications
£E+4 7

Quantum Mechanics
R

Materials Analysis

Pt T~ & P

Component Technology of
MEMS

TR

Device and Circuit
Characterization Laboratory
T3

Electronic Materials
e A

Thin Film Technology and
Analysis

HkF ity ks
Single-Photon Devices and
Systems

LHHT

Semiconductor Laser

kKT LEMPTE A0
Semiconductor Optoelectronic
Devices and Physics




L gz
142
Semiconductor
Device and
Engineering

HALE S $
Introduction to Material
Science

TR

Introduction to Modern
Biology

e 2R
Semiconductor Device
Physics

LEa
Semiconductor Engineering

LA A

Basic Semiconductor Physics
E QRO

Numerical Analysis

s 2 (- )(=)

Solid State Physics(I)(IT)

Ap B F 2 347 Related Laboratory
Courses:

LEWR %

Semiconductor Laboratory

T ERIT

Device and Circuit
Characterization Laboratory

LEMPILE A (- )(2)
Semiconductor Physics and
Devices(I)(IT)
MR R IEI(-)(=)
Integrated Circuit
Technology(I)(II)
ZAFHMTR

3D Integrated Circuits

DR AR R
Semiconductor Memories and
Their Fabrication Technologies
BRER T N

Solar Cell Physics and
Technology

A AERIR T AR
Reliability on Semiconductor
Device and Process Technology
FAEFAEZ IR

Silicon Nanometer Devices and
Physics

%7 F CMOS = & HjiF

Low Power Si CMOS Electronics
and Device Technology
BHFLERA I R
High Power Semiconductor
Device Physics and Technology
F L

Solid State Physics

g+4 7

Quantum Mechanics

SN

Optical Electronics
BEREE(C)

Advanced Electromagnetics(I)
e

Materials Analysis

TR

Electronic Materials

e A

Thin Film Technology and
Analysis

i T~ i o

Component Technology of
MEMS
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el

Solid State and
Quantum
Physics

TR RS
Introduction to Modern
Physics

B34 g 9%
Introduction to Quantum
Mechanics

LW AHIE S

Basic Semiconductor Physics
2 L]
Semiconductor Device Physics
EW=%8

Electromagnetic Wave

Flis 4L
Solid State Physics
Solid State Theory
g+4 7

Quantum Mechanics




Fi (- )
Solid State Physics(I)

Ap M 7 % 34z Related Laboratory
Course:

kT FH
Optical Electronics

(2 PF%(-) BETEEC)
Solid State Physics(II) Physics Laboratory(I) Advanced FElectromagnetics(I)
PRFERE) LHEMPEZE AE(-) (D)
Physics Laboratory(II) Semiconductor Physics and
Devices(I)(IT)
TR e | TRERE L aTE S TR B0

f L
Electronic
Design
Automation

Data Structures
(M)
Algorithms(Intro.)

EE S At
Introduction to Electronic
Design Automation

Discrete Mathematics

Pt E gzt

Object- Orlented Programming
b SN Jhs

Digital Clrcults and Systems
PR

Computer Organization

A AFMT KT ES

Introduction to VLSI Design

4P B 9 5 247 Related Laboratory
Courses:

Physical Design Automation
B R

Special Topics in Computer Aided
Design

VLSI pl3# & 7 Rl# k35
VLSI Testing and Design for
Testability

B EIFE

Advanced Algorithms

O Tt

Computer Architecture
HTEFUTR

Digital Integrated Circuits
BWTRRTT %

Integrated Circuit Design
Laboratory

BEFY

Machine Learning

T AR R

Parallel Programming

TRl v TR A A
Computer-Aided Circuit Design
and Analysis

VLSI g2 3 e g i i
Modeling and Optimization of
VLSI Interconnects

ELE Y

Matrix Computation

g
System Control

BB dndl
Automatic Control Systems
P ko st

Design and Simulation of
Control System

Bz ks

Digital Control System

Heb s ks f %
Microcomputer Systems and Lab
5 SA 4 R

Analysis and Simulation of
Dynamic Systems

B LT o

Introduction to Digital Signal
Processing

Ap B F % #A4z Related Laboratory
Courses:

wHle &

Control Lab

PeB Rk
Principle of Microcomputer

P B AT

Digital Signal Processing

o FIEE ks

Embedded Operating Systems

AT

Stochastic Processes

R E IR L]

Linear System Theory
FEEH

Intelligent Control

T e ks

Computer Control System

R

F I RS

L AFEES

ﬂ{ IL %;u




b1

Multimedia
Signal
Processing and
Communications

Introduction to Speech
Processing

3R I
Introduction to Interactive
Audio Processing

B3 5L o
Introduction to Signal
Processing

Introduction to Artificial
Intelligence

40 B F % A% Related Laboratory
Courses:

E QuAE R

Digital Signal Processing Chips
Labs

Digital Signal Processing
BEFY

Machine Learning
THELHE R TR
Cloud Computing and Big Date
Analytics

) YA WE L

Adaptive Signal Processing
Digital Speech Processing
F3F L

Auditory and Acoustic
Information Process
AR 5

Data Compression

System-on-chip

s AF RGNS

=z
Introduction to VLSI
Circuits (Design)

Bt A2
Introduction to Digital Signal
Processing

Viiq MR g =]
Introduction to Micro Electro
Mechanical Systems

AR YRR K SR
Programmable Logic System
Design

Ap B ¥ 5 4% Related Laboratory
Courses:

VLSI F 5

VLSI Lab

RHTERKT &
Integrated Circuit Design
Laboratory

4

AL AR R B R SR
VLSI System Design and
Application

P B AT

Digital Signal Processing

A
-

=%

="
1%

AT B ER
Introduction to Analog
Integrated Circuits

KA TR

Analog IC Design

SIE AR R R B

Radio Frequency Integrated
Circuits

TRl AT RR
Data conversion integrated circuit
design

HEHUT R

Power Integrated Circuits
FARATRE A
Millimeter-wave Circuits and
Systems

B T B
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Microwave Circuits
Bt mik Bkt
Analog Filter Design
B RTERTET R
High-Frequency Circuits &
Design Laboratory

B K

Bio-Medical Circuits and
Systems
MHTEZFIPELTES
Special topic on ESD Protection
Design in CMOS Ics

0 B R B RAR:
AT R %k
Analog Integrated Circuits LAB

g | dR ks P RRE R Hoiid 2
ko Introduction to Introduction to Algorithms Digital Communication
Communication | Communication Systems Hedp i R 8 G (R%)
on Sciences and | #ci=id W HE#H Data Communication Detection and Estimation
Systems Introduction to Digital (il B U (Theory)
Communications Introduction to Digital TSR AT
Communications Random Process
1P B 7 2k :%4% Related Laboratory | %% 323
Courses: Coding Theory
kD % WL
Communication System Lab Information Theory
WA E LR PRI Y AL
Computer Simulation of Adaptive Signal Processing
Communication Systems (LR
Wireless Communication (Signal
Processing)
Al 18 % 4 ERE e AR R JAVA #2583k 3+ q*;')“\ T¥
Al Robots Advanced Object-Oriented | JAVA Programming Embedded Operating Systems
Programming ok 1‘# PR EA
IFE RS Data Structure Mobile Robots
Introduction to Artificial Pl ks Ho B AT
Intelligence Automatic Control Systems Digital Communications
10 B F 5% 342 Related Laboratory | 1% % 5323
Courses: Linear System Theory
TEBEARR wELE
Intelligent Robotics Laboratory Robotics
B ABLRIE f BT FEAFT R A AT
Digital Signal Processing Chips | Intelligent Data Analysis
Lab R
Fuzzy Systems
[ A A iR SRt TR 5453
Power Introduct10n to Power Automatic Control Systems Power Electronics
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Electronics Electronics AT RES BERLARG
74 1R Analog Integrated Circuits Advanced Power Electronics
Introduction to Electrical RS ) ko Bk 1)
Power Engineering Electric Machinery (Mechanical Digital Power Control
Engineering Department) LR R ER
4P B 7 % 3547 Related Laboratory | Switching Power Supply Design
Courses: T E s
CUE R Motor Control
Power Electronics Lab T4 ks
BrE s R I F sk Power System
Principle of Microcomputer VAT ERR
Design and Applications of
Analog Integrated Circuits
TR
Power Integrated Circuit Design
e = S T AT B
Wireless and Introduction to Antennas Complex Variables Integrated Circuit Design
Microwave Mok 1 f2 4k T X RIT
Techniques Foundations for Microwave | Numerical Analysis Antenna Theory
Engineering EREANZFTRBFE IR FLELR d
Radio Propagation and Antennas Mathematical Methods of Physics
for Wireless Communications Mot 1 f2(-)(=)
AT+ & Microwave Engineering(I)(II)
Solid State Electronics BEIRY
LA N 4 Advanced Electromagnetics
Communication Electronics e R A A
kR 1 AR Mobile Phone Communication
Introduction to Opto-electronic System
Engineering SHE AR T B
1P M § 5% 3k#2: Related Laboratory | Radio Frequency Integrated
Courses Circuits Design
AT B R TR % REER T
Principle and Lab of RF Circuit Electromagnetic Compatibility in
Integrated Circuits
SHIE AR T BT &
Radio  Frequency  Integrated
Circuits Lab
Mok TRA 2 Wl
Microwave Circuit Design
Laboratory
ek &R R 1L
Theory of Microwave
Measurement
Mo 2§ it
Active Microwave Circuit
Fadi Hefpd Wi B
Information and | Data Communication Introduction to Algorithms Queuing Theory
Communications | 4§48 3% 2% 2+ P gyt EAREL R

Network Programming
TR

Data Structure

Object-Oriented Programming
2=

Operating Systems

Wireless Ad Hoc Networks
b PE

Algorithms
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Introduction to Computer Networks
JAVA #2583 3+

JAVA Programming

g R

Introduction to Wireless Networks
FRE RS

Introduction to Network Security
%»ﬁﬁa%%

Introduction to Embedded Systems

A B 5 2% k4% Related Laboratory
Courses:

AR

Communication Networks Lab

PE B eR

Computer Networks

F

Wireless Network
30k R
Embedded Systems Design
FEet s

Mobile Computing

L D

Network Security
R P e B

Wireless Sensor Networks
RFID Technologies
PRATSEAR

Network Random Process
Boid VI AL R H

and

Optimization Theory and
Application
e %5 3152 EPE g1E5 1FEER BB RIL
Biomedical Introduction to Biomedical | Introduction to Artificial Digital Signal Processing
Electronics and | Engineering Research Intelligence -
Information BB T FEais Digital Image Processing
Introduction to Digital Biomedical Engineering Research 4 5,35 Bzt
Signal Processing A F S Biomedical Statistics
Biomimicry AR LY

CRERHE T TREZ FRE
iz

Human Function Anatomy and
Medical Instrument Application

#p B 7 2 A% Related Laboratory
Courses:

A FIERT R

Biomedical Engineering
Laboratory

Neural Prosthesis
RHAERHE R

Introduction to Ultrasound and its

Applications

ﬁ@i§?§

Modern Bioelectricity

g
14w
Artificial
Intelligence and
Computer
Engineering

Aoy

Discrete Mathematics

AL

Data Structure
1 E RS

Introduction to Artificial

Intelligence

oot e f2N
Object-Oriented Programming
ERCES T

Introduction to Computer Networks
%»ﬁ}&%%

Introduction to Embedded Systems
PR

Computer Organization

T3 ,:E ,, o

Operating Systems

AP B F 2 A% Related Laboratory
Courses:
LR &
Human-Centric Computing
Laboratory

wEEY

Machine Learning
e

Queuing Theory

T AR (R

Parallel Programming (Design)
ik

Algorithms

I

Computer Architecture
Faps

Data Science

TE R

Computer Network

q’,% PN -
Embedded System Design
T iE E ‘;}’F‘g"“}'k\'ﬁ
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Cloud Computing and Big Data
Analytics

FEAF PR 25K

Smart Phone Programming
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