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National Yang Ming Chiao Tung University Cross-disciplinary Program Implementation

Guidelines for Department of Materials Science and Engineering
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Article 1 The guidelines are set up for Department of Materials Science and Engineering (hereinafter
refer to as Our Department) of National Yang Ming Chiao Tung University in accordance with NYCU
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 studies, build the depth of cross-disciplinary

studies, and assist students expanding second specialties.
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Article 2 The cross-disciplinary program here means the cross-disciplinary module curriculum
proposed by departments, institutes or colleges of NYCU. Module curriculum should include the core
knowledge curriculum of the field and the total credits will be based on 30 credits (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 are from (hereinafter refer to the
original department) 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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Atrticle 3 Policies of these Guidelines:
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(1) Students in our department who would like to study for cross-disciplinary program
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1. Students can submit their applications to the department or the college of the second
specialty they would like to apply in the 2" semester of academic year. Application
deadline shall be announced along with materials required for verification and available
numbers for students from our department of that year one month earlier by curriculum
committee of our department. The application shall be submitted to the department or the
college of the second specialty for review after being verified by curriculum committee of
our department; students can enroll in the cross-disciplinary program once they pass both
reviews.

2. Curriculum of cross-disciplinary program for students from our department is listed in
“Compulsory courses list of cross-disciplinary program for students from Department of
Materials Science and Engineering”. The curriculum must include compulsory courses of
the university, core curriculum of our department, cross-disciplinary program module
curriculum of our department, and the cross-disciplinary program module curriculum of the
second specialty department or the college (hereinafter refer to as cross-disciplinary
program module curriculum of other departments). The graduate credit needed for this
cross-disciplinary program is at the basis of 129 credits. The module curriculum of the
cross-disciplinary program of other departments will be recognized as cross-disciplinary
specialty and be remarked on the diploma after the name of students’ original department.

3. If the student from our department is not able to finish his/her cross-disciplinary program,

he/she could give up this program and take credits of bachelor degree program at their

original department instead.
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(2) For students from other departments who would like to take “Materials Science and
Engineering” cross-disciplinary program as their cross-disciplinary specialty.

1. Students can submit application to the department they are from (hereinafter refer to the
original department) in the 2" semester of academic year; students can enroll in the
cross-disciplinary program after they pass both reviews of the original department and our
department.

2. For students from other departments who would like to study for cross-disciplinary program
and choose our department as his/her cross-disciplinary specialty, the curriculum must
include compulsory courses at the university, core curriculum of the original department,
cross-disciplinary module curriculum of their original department, and module curriculum
listed in “Compulsory courses list of cross-disciplinary module curriculum for Department
of Materials Science and Engineering”. The graduate credit needed for this
cross-disciplinary program is at the basis of 128 credits and Materials Science and
Engineering could be remarked as “cross-disciplinary specialty” on the diploma after the

name of students’ original department.
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(3) For student who would like to take “Three-in-one” cross-disciplinary program as their
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cross-disciplinary specialty.

1. They could submit the application to the department that they belong to during the second
semester of the academic year, they could take the cross-disciplinary program after
approved by both their original department and the committee of “Three-in-one” program.

2. The courses for the students who would like to study for cross-disciplinary program and
choose “Three-in-one” program as their cross-disciplinary specialty include required
courses of the university, 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
“Three-in-one” program” with at least 128 graduate credits. The “Three-in-one

(Electrophysics/Photonics/Material)” will be remarked as their cross-disciplinary specialty
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after the title of their original department on the diploma.
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Article 4 Our department assigns a full-time faculty member as the mentor of cross-disciplinary

program and forms mentor groups with mentors from cross-disciplinary program of original

departments or colleges to give guidance to the students at in this program.
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Article 5 In order to encourage different departments or colleges working together for designing
cross-disciplinary curriculum, teaching hours for the innovative cross-disciplinary curriculum offered
by more than two teachers could be calculated according to National Yang Ming Chiao Tung
University Principles for Verifying and Calculating Teachers’ Teaching Hours.
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Article 6 If there is any unaccomplished matter of the guideline, it shall be handled in accordance with
the school constitution of our university as well as other relevant regulations.
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Article 7 These guidelines were approved by Curricular Committee at department, college and

university level before putting it into practice; the same shall be done upon any amendment thereto.



HESER1EE A BREE » 482 SBHP 4 (A)

Cross-disciplinary Program for Students from Department of Materials Science and
Engineering Compulsory Courses List (A)
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Category Course Credit | Department Remarks
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General Chemistry (I) (II) DAC
FER () ) | B
General Chemistry Labs (I) (IT) DAC
FR()E) . | FmlE
General Physics (1) (I) Physics group
PREFRE)=) ) P le
General Physics Labs (I) (II) Physics group
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% H N
kA ﬁi\/ L Calculus (I) (I) 8 Calculus group
(40 5~ ) 1 A2EE (- )(=) 6 P
c Funcllamen(t:al Engineering Mathematics (1) (II) MSE
ompulsory Course ) - o 4ol %
of Our Department i A HR %E( ) 2 A
(40 credits) Elementary Materials Labs (I) MSE}
HALL AT (- )(=) 4 Rk
Advanced Materials Labs (T) (IT) MSE
- P& E PR
RAFE Y (- )(2) 0 s T A
Campus Service (I) (IT) MSE Or one profesm.onal
Campus Service
courses
2EALIE T () T
Career Planning and Mentor's Hours (I) (II) MSE
’H-#'L%’Lglf?l ﬁ.‘i%’;ﬁ(— )(-: ) ’H‘Tf—l- f{
Introduction of Materials Science and 6 MSI::
Engineering (I) (II)
> PR (-)(0) 6 LKkt
i3 Thermodynamics of Materials(I) (II) MSE
(29-30 5 4 ) Introduction of Crystallography and 3 MSE
N Diffraction
(25927 &) PR E(-) ;| MR
[(‘i’l 1]1 Physical Metallurgy (I) MSE 115
Cross-disciplinary Yo g® - B P LT
Module of Our #ﬂ e £(=) 3 A 5 ( EFH; ” iy H
D Physical Metallurgy (IT) MSE HEB I LA
epartment L vl = 2 %
(29-30 credits) , HHRAHAT &) ) R )
(28-32 credits) ¥ Elementary Materials Labs. (II) MSE 5 courses out of 11
See Remark 1 i AL R 3 Had (select at least 1
3 Mechanical Behaviors of Materials MSE coulrset.from
3§ 4 oA Hl % clective
T % R _ 3 i professional and
Rate Processes in Materials MS]? materials courses
R BB 14 4T 3 Rk respectively)

Microstructural Characterization of

MSE




Materials
£ L |
Mechanics of Materials MSE
R L, | HE
Metal Materials MSE
iz EER R 3 Ak
v Ceramics Materials MSE
% T , | HEA
2 Electronics Materials MSE
TR RN Y , | HEA
Polymer Materials Science MSE
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l\jl(z)s(;_ﬂelsgtl“p 01311? Select one cross-disciplinary module program 28
Departments provided by any department or college in
(28-32 credits) NYCU.
e is 3 54k (408 4) [ir
2]
&3 Total 129 |Compulsory courses at the university
(the approvable number of credits
shall not exceed 40)
129
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Remarks

1. The cross-disciplinary module of our department in list (A) is equivalent to list (B).

2. Maximum 40 general course credits can be counted as the graduate credits. However, the approval

should follow the regulation of any other applicable related ones in each department.
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Cross-disciplinary Module Curriculum for Department of Materials Science and Engineering

Compulsory Courses List (B)
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Category Course Credit | Department Remarks
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Introduction of Materials Science and 6 MS]é
Engineering (I) (I)
@ Hi g4 F(-)(=) 6 R
% Thermodynamics of Materials(I) (1I) MSE
Introduction of Crystallography and 3 MS]é
A AR e Diffraction
(29-30 & » ) P E(-) 3 kL
g 2B Epd Physical Metallurgy (I) MSE
sezr T s & FRILE(D) 3 Lk
E o HRps s Physical Metallurgy (II) MSE
Lo B Elementary Materials Labs. (II) MSE W o2
Cross-disciplinary " " " " (HZ%E22
Module of Our " AL 3 T HALE 13
Department E Mechanical Behaviors of Materials MSE e
(29-30 credits) | 2 Hipd 4 8w 3 ok -
“Cross-disciplinary Rate Processes in Materials MSE ™)
specalty: HHEHORL S A 37 , | PR |3 courses out
Materlal.s Sclc'ance Microstructural Characterization of Materials MSE of 11(select
and Engineering” e T % at least 1
could be remarked ! . 3 s course from
on the diploma after Mechanics of Materials MSE elective
completing courses ER R 3 ot professional
Metal Materials MSE and materials
t i % s | MR courses
i Ceramics Materials MSE respectively)
% T , | MR
3 Electronics Materials MSE
R s | M
Polymer Materials Science MSE
5 8 4 Total Credit 29-30
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The Required Course List for students who study cross-disciplinary program and choose
“Three-in-one (Electrophysics/Photonics/Material)” as their cross-disciplinary specialty
Compulsory Courses List (C)
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Category Course Credit| Department Remarks
-8 Brle- I mHEF RS
el VI Module 1: Theoretical and Computational Physics
N\ h
(28 F~) 1T % $ 32 (- ) Modern Physics (I) 3 L .
DR B S Electrophysics
e
=l &{?% 'EF {' Y|EF 4 B HEZ Int to Quantum Mechanics 3 i )
_ - = Electrophysics
-8 (3 T fe
P12/ F /A4 | 318 L Computational Physics 3 * ,
Electrophysics
o Bre- t THM2 3R RIS L 2]
Cross-disciplinary ] = L
modules in Module 2: Semiconductor and Quantum technology Aok K [E
i , T SRNER T
Three-in-one 3T 4 # 32 (~ ) Modern Physics (I) 3 " _ FH ez 2]
program Electrophysics ;%— p— i3 %
(28 credits) L %’ﬁg PEE % ! Semiconductor 3 =4 !'"To avoid overlap, please
Physics and Devices ! Electrophysics | only choose one of the
It could be . ) ] E following two courses:
remarked as H i IE—’_(— ) Solid State Physics (I) 3 Elect‘rt)physics [Semicopductor Physics
“Cross-Disciplinary o4 ?llilﬁe ?t::;}:;ss]ics) N
Specia!ty: % =+ F % Electronics Labs. 3 Bl tﬁ‘ hvsics | [Semiconductor Devices
Three-m-one' CCITOPRYSICS | 2 hd Physics] (Photonics)
Photonics] Module 3: Laser and Optoelectronics technol
Material)” on the odule 3: Laser and Optoelectronics techno ogy;b 5
diploma after the |= - w
. 7.5 (— ) Electromagnetics (I) 3 .
module curriculum | - ) g Electrophysics
. h
is completed. & B %25 (- ) Introduction to Optics(I) 3 w A .
Electrophysics
s = L
% 3 Introduction to Laser 3 )
Electrophysics
, g
“? B $» 72 Experimental Physics 2 _
Electrophysics
Wer @ FE LR ‘R TR
Module 4: Smart Light Source (F)]E R XT
%16 = 15N e Td
& 5 & (- ) Elements of Photonics(I) 3 Ph e [iT % 4 "‘]_
otonics  |?[Modern Physics]
B (Photonics) is the same as
ce v A 2 . W
ﬂ‘ ]L 4—” ;El_ Modern PhySICS ’ 3 Photonics [MOdCI'Il PhySiCS (I)]
EE (Electrophysics)
1L £ & Optical Properties of Materials 3 .
Photonics
FEXRPEE L EART (© Sman | LT
light source technology Photonics
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Module 5: Light Design and Modulation




L7

% & & (- ) Elements of Photonics(I) 3 Photonics
KB 2k 2t i X T8 25 Design, fabrication, 3 xR
testing & measurement Photonics
% sk & Fourier Optics 3 * ?“,
Photonics
F AR B RE K RE I F (T Optical 3 x T
Laboratory Based on Liquid Crystal on Silicon Photonics
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Module 6: Sensing and Display 2Ait]qek g k[E
L gl 2 % 2 $ 19 ! Semiconductor 3 k7 HRp~A2z P E’.];ﬁ‘
Devices & Physics ! Photonics | 4% — ig 4
7 % + % & Electronic Circuits for 3 xR ! To avoid overlap, please
Display Photonics only choose one of the
following two courses:
[Semiconductor Physics
#T;T LHEWT LR PE New 3 k7 and Devices]
Semiconductor Transistors and Sensors Photonics (Electrophysics) or

[Semiconductor Devices
and Physics] (Photonics)
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Module 7: Structure Characterization of Materials

R #2731 4% 535 (- ) Introduction to 3 i
Materials Science and Engineering (I) Material
o g ﬁéﬁ’ HE84 3 A Introduction to 3 7L
Crystallography and Diffraction Material
7L L2 H 4 #7 Microstructural 3 L
Characterization of Materials Material
R P SR
Module 8: Fabrication of Materials
4L 1 427 % (- ) Advanced Materials ) SEE
Labs.(I) Material
11 4L FL # 7 % (- ) Elementary Materials 2 ikt
Labs.(T) Material
4L 2L A F % (= ) Elementary Materials 2 it
Labs. (1) Material
L HE 4 47 Semiconductor Processing 3 & #i
Material
e AR
Module 9: Properties of Materials
124 2 F Mechanical Behavior of 3 K
Metal Material
4L 4 I Physical Properties of 3 o
Materials Material
& + ¥4 #L Electronic Materials 3 & #i
Material
et s 2 Fase
Molduel0: Biomedical Engineering
TE4 Tﬁ L3 Introduction of Smart 3 T
Biomedicine Electrophysics
2 %5 sk 3 B ¥4 Introduction to 3 k7




Biophotonics Photonics

R %5 4L @ 4 Introduction to 3 L

Nano-Biomaterials Material
% 8 5 Total 28

% 13 Fki% ! Requirements:
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Required courses (16-18 credits): Choose 3 modules from the 10 ones to serve as the required modules. Take 2
courses in these 3 modules respectively.
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Optional courses: for the remaining credits, students can freely choose among the 10 modules.
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The cross-disciplinary program is completed after acquiring total 28 credits and satisfying the two conditions
above.




