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National Yang Ming Chiao Tung University
Department of Photonics
Implementation Guidelines for Cross-Disciplinary Program
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Article One  These Implementation Guidelines are prescribed by Yang Ming National Chiao Tung
University Department of Photonics (hereinafter referred to as Our Department) based on
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 study, build
the depth of cross-disciplinary study, and assist students expanding 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 Yang Ming 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 Our Department launches two cross-disciplinary programs. One is “Photonics” cross-
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disciplinary program, and the other is “Three-in-one” cross-disciplinary program formed by

Our Department, Department of Electrophysics, and Department of Material Engineering. The

guidelines of the two cross-disciplinary programs are given in Article Four.
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Article Four Implementation objects of these Guidelines

(=) » F2mByVEsgey

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 by the deadline announced by

faculty every year. 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 evaluation documents need preparing as well as the quota

opened to the students in 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 take the cross-

disciplinary program after evaluation by both sides.
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The courses of cross-disciplinary program taken 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 Photonics.” The courses include
required courses of the university (including 24 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-
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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
take credits of bachelor degree program at their original department, Department of

Photonics.
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For students of other departments who would like to take “Photonics” cross-

disciplinary program as their cross-disciplinary specialty.
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They could submit the application to the department that they belong to by the
deadline announced announcements by faculty every year, they could take the cross-
disciplinary program after approved by both their original department and our
department.
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The courses for the students from other departments who would like to study for
cross-disciplinary program and choose our department as their cross-disciplinary
specialty include required courses of the university (including 24 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 Photonics” with at least 128 graduate credits. The
Photonics will be remarked as their cross-disciplinary specialty after the title of their

original department on the diploma.
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For student who would like to take “Three-in-one” cross-disciplinary program as their

cross-disciplinary specialty.
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They could submit the application to the department that they belong to by the

deadline announced by faculty every year, they could take the cross-disciplinary

program after approved by both their original department and the committee of

“Three-in-one” program .
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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 (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
“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 after the title of their original department on the diploma.
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Article Five  Our department assigned at least 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 Six 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 according to
National Yang Ming Chiao Tung University Principles for Verifying and Calculating
Teachers’ Teaching Hours.
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Article 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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Article Eight These guidelines were approved by Curricular Committee at university level before

putting it into practice; the same shall be done upon any amendment thereto.
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The Required Course List for the students in Department of Photonics who study cross-
disciplinary program

A7) T2 R EENEE o
Category Course Name Credit Department Remark
KRR A () A Heft A |
(40 8 » ) Calculus (1) Calculus Teaching Group
Core curriculum  [#&#% 4~ (Z) 4 PcAR o]
at our department |Calculus (II) Calculus Teaching Group
(40 credits ) PFr(-) 4 4] =
Physics (1) Physics Teaching Group
(=) 4 $ 4] ke
Physics (II) Physics Teaching Group
PR B(-) 1 kT k
Physics Labs. (I) Photonics
PR ) 1 kT k
Physics Labs. (II) Photonics
3 Y
Introduction to Computer & Computer 3 a
Science Photonics
N K 3 kr ok
Linear Algebra Photonics
Hess > f2 3 kT8
Differential Equations Photonics
T+ECE) 3 kT
Electronic (I) Photonics
THER®RCE) ) Tk
Electronic Lab. (I) Photonics
TEE(-) 3 £ Tk
Electromagnetics (1) Photonics
TEE() 3 E R
Electromagnetics (II) Photonics
PRAEE ¥ (-) | Tk
Service Learning I Photonics
PRIXE ¥ (2) 1 X7k
Service Learning II Photonics
RLLEF LR FEPE( Py
T 5 ) 0 g
Career Planning and Mentor’s Hours Photonics
AR e &2 112 & & Compulsory courses : 12 credits
(30 8~ ) k3 B (-) ; kF ok
Cross-disciplinary |[Elements of Photonics (I) Photonics
modules at our X+ #(2) 3 LTk
departmept Elements of Photonics (I1) Photonics
(30 credits ) kT B P %(-) ) %7
Photonics Lab. (I) Photonics
X+ HFF %) 2 kT k




Photonics Lab. (II) Photonics
<=3
kTEEBHE(-) 1 kR For the
X-Photonics Project (I) Photonics third year
of college
<=3
kT L AE(2) 1 kT For the
X-Photonics Project (II) Photonics third year
of college

BRAEAFEERBUIEEEB)II8EL S 18EL FI 7 33 % Eikie
(Optional Courses (including Basic Courses and Advanced Courses) at least 18
credits. The 18 credits must include the credits from at least two Advanced

Courses)
A #2547 (Basic Courses) :

EET > . ET
Complex Variables Photonics
MELE AL 3 kT
Signals and Systems Photonics
THE ; £k
Circuit Theory Photonics
£s®) R i

. 3 College of Electrical
Electronic (II) . .

Engineering
h A >
LEERAC) 2 %%§?1§J1
Electronic Lab. (II) College ° E gctrlca
Engineering

“E(-) X £
Chemistry (I) Photonics
L 8(2) 3 L7k
Chemistry (II) Photonics
LHEMAEZ R Tk

Semiconductor Devices & Physics

3

Photonics

% ¥ 34% (Advanced Courses)

R Tk
Modern Physics 3 Photonics
kg ; 5T
Optical Properties of Materials Photonics
Clalatd 3 £k
Fourier Optics Photonics
2 SRR SN - 2 L
Optical Labqrgtory Based on Liquid 3 Photorics
Crystal on Silicon

kgl 3 kT k
Optical Fiber Communication Photonics
BRIE AT T kY ey
Solid-State Sensor and Embedded 3 a
System Photonics
Bri+ ik 3 kT
Electronic Circuits for Display Photonics
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KR
Organic Electronics and ~
. Photonics
Optoelectronics
T+ kL A 5 4
Electrical Thin Film Physics and 2
Photonics
Process Technology
R de %;4\0 3k EF: ,;'%
Intro. to Liquid Crystals Photonics
LF LR EH LTk
Introduction to Biophotonics Photonics
R R Y L7
Vls}lal perception and physiological Photonics
optics
A gk 7 k7K
Neurophotonics Photonics
KFRFEHAES kT
Optical design and aberration theory Photonics
k3 E k%
Silicon photonics Photonics
LT g R £
Bio-chemical sensors based on .
. . . Photonics
electric and optical devices
FELR £
Physical Optics Photonics
LTI g £
Opticalelectronics Photonics
AWELNET B2 LR x Tk
Active matrix displays and sensors Photonics
E‘BB %g ’l:‘ ? ’I:' ;F: /:l‘s
Optical waves in crystals Photonics
Y 5T
Nano-Photonics Technology Photonics
KPP e E P
Introduction to Numerical Methods .
. . . Photonics
in Optical Physics
AR X FEE
Color Engineering Photonics
P EE £ Tk
Geometrical Optics Photonics
P £
Solid State Physics Photonics
i’éﬁ i & Tk
Metasurfaces Photonics
S x5 £ Tk
Diffractive Optics Photonics
2R F S kT8
Intro.to Quantum Optics Photonics
FEREEARLER kL
Laser principles and ultrafast optics Photonics




kB % A 3 kR4
Introduction to Optical Systems Photonics
ok % 8 B i =y
Advanced Clinical Optical Imaging 3 Photonics
Technology
S B HCR G R R £ B
Optical Micro-lithography (OML) 3 E R
and Resolution Enhancement Photonics
Techniques
gq_{‘_l Ly RBB%ﬁb%),E)/?J kP %
New Semiconductor Transistors and 3 .
Photonics
Sensors
Modern Methods of Optical 3 .
Photonics
Spectroscopy
B id VP IAHEF Rt LT %
Opt%mlzatlon Theory and Inverse 3 Photonics
Design
Electru.:ally tgnable liquid crystal 3 Photorics
photonic devices
LHEMT - e 3 kT
Semiconductor Laser Diodes Photonics
sk BRE R AL AT B itk B2 B
(it %8 o BT 283248 %) .,s_e_‘s%i’ﬁi’ #-12 4
Cross-disciplinary modules at other department The cross-disciplinary modules offer
(28-32 credits ) by departments or colleges at our
university; choose one to complete.
B i A
REEE 128

Minimum Graduate Credits

L ARERRLBFD R ﬂf‘;p;'g(ﬁ_@ 230608 L e BMEA BV L RILZEL
ﬁxi’aﬁzw&\w P ARIIVHRIA0FE A BN EEF AP o L EF T RE

;F% ’4 J'E_‘LO

Note: Accordmg to the rules prescribed by Table of General Education Subject of our university, at
least 6 credits of foreign language courses must be taken. For the students in the bachelor degree
program who study general education subjects more than 24 credits, 40 credits most can be included
in the minimum graduate credits of our university; please follow the regulations from each

department if it is specially defined.
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The Required Course List for the students in other departments who study cross-disciplinary

program and choose “Photonics” as their cross-disciplinary specialty

5w P LA gn e R %L
Category Course Name Credit | Department Remark
SR S ol T i3 12 &4  Compulsory courses : 12 credits
(30 8 %) k3 B (-) 3 k7
Cross-disciplinary Elements of Photonics (I) DEO1010
modules in X3 E(2) 3 X7k
department of Elements of Photonics (II) DEO1014
Photonics (30 kT BB %(-) 5 FRE
credits ) Photonics Lab. (I) DEO1023
k+EF %) ) £ Tk
Photonics Lab. (II) DEO1025
BEE gy RLEEEUC) 1 BT mﬂimm
i Tpsgs & £ @ sk |X-Photonics Project (I) DEOI1612 car of college
A LT R B o I N
> a (= i .
It could be remarked X-Photonics Project (II) ! DEO2207 For the third

as “Cross-
Disciplinary
Specialty: Photonics”
on the diploma after
the module
curriculum is
completed.

ear of college

E X5 18 & 4 Optional Courses:18 credits

BHERAAR T2 fr 5 55

Solid-State Sensor and Embedded System 3
THE 3
Circuit Theory

UM i 3
Linear Algebra

Mk > A2 3
Differential Equations

CE kS 3
Complex Variables

MELE kK 3
Signals and Systems

R ;
Modern Physics

EeEY: ;
Optical Properties of Materials

EE ST e ]

Semiconductor Devices & Physics 3
PR B ES

Introduction to Computer & Computer 3
Science

w () ;
Electronic (I)

R EC) ;
Electronic (1)

R EF &) )

Electronic Lab. (I)

T T
® .18

All
departments in
the College of
Electrical and
Computer
Engineering,
the College of
Computer
Science, the
College of
Science, and
the College of
Engineering

LY 2
12 B e E

+

The waived
credits should
be lower than
(including) 12
credits




THFEF &)
Electronic Lab. (I)

TEE(-)

Electromagnetics (I)

TEF (D)

Electromagnetics (II)

“EE-)
Chemistry (I)

LE()
Chemistry (IT)

A xE
Fourier Optics

FRARL RS nmtegir
Optical Laboratory Based on Liquid
Crystal on Silicon

il
Optical Fiber Communication

Brit ek

Electronic Circuits for Display

BRI AeEEL Al

Organic Electronics and Optoelectronics

T 12 ] fe P
Electrical Thin Film Physics and Process
Technology

% e -l
Intro. to Liquid Crystals

SRS F R
Introduction to Biophotonics

gt aky
Visual perception and physiological optics

PGS SR 4
Neurophotonics

EF R R AR
Optical design and aberration theory

kI3 B
Silicon photonics

P R TERT
Bio-chemical sensors based on electric and
optical devices

Ly
Physical Optics

Y
Opticalelectronics

AFAEEN T B RPE
Active matrix displays and sensors

v 18 6 §
Optical waves in crystals

BA KT~




Nano-Photonics Technology

KR PIRY fcE > 2R
Introduction to Numerical Methods in
Optical Physics

§ 1142 H
Color Engineering

Amkg
Geometrical Optics

T s 4 2
Solid State Physics

i’é;ﬁ' i o
Metasurfaces

I
Diffractive Optics

EEEEE e
Intro.to Quantum Optics

TR AP LS
Laser principles and ultrafast optics

S R R

Introduction to Optical Systems

Tk e 8 R B
Advanced Clinical Optical Imaging
Technology

kB MR 2 iR R £ B
Optical Micro-lithography (OML) and
Resolution Enhancement Techniques

%giﬁﬁ?&ﬁﬁﬂwﬁ
New Semiconductor Transistors and
Sensors

TR iR ¥ P
Modern Methods of Optical Spectroscopy

B VIR E R ekt

Optimization Theory and Inverse Design

TER S BT ~ O
Electrically tunable liquid crystal photonic
devices

LT M Rl
Semiconductor Laser Diodes

& 8 5 Total

30




C %

Z-F (TIFREL LTI REL HRIEE L)

BB ERE SBHP 4
The Required Course List for students who study cross-disciplinary program and choose
“Three-in-one (Electrophysics/Photonics/Material)” as their cross-disciplinary specialty

el U Fo | Bkt %
Category Course Name Credit | Department Remark
- ERBEiE (- BHREVEFRE
(28 84~ ) Module 1: Theoretical and
Cross-disciplinary ~|Computational Physics
modules in Three- |3T ~ 4= 32(-) 3 CRE .
in-one program Modern Physics (1) EleCt;Opf/lySICS
(28 credits ) 34 B4 3 w4 .
Int. to Quantum Mechanics EleCt;OPI/lYSlCS
BREwLEgE [PEFR 3 T
T 8 Computational Physics Electrophysics
Z-gp(pay (RESEFHMZES PR IR EeE ]
19/ T /) Module 2: Semiconductor and 2 A ek w k[E
z tum technology WRE A 22 0]
It could be remarked Qua1} 5 4 = “=1¥f
as ‘%I‘OSS TP IR(-) 3 =4 B3y
i i Electrophysi g y
Disciplinary l}fo‘derg th;lcs (_I) ol 3 e ;OI;%YSICS 'To avoid repetition, please
Specialty: Three- LEMpEE AR w ' only choose one of the
in-one Semiconductor Physics and Devices! ; EleCt;OI;?’YSICS [ngOWlngdtWO Cou}flseSI
. ) 45 e W 7 emiconductor Physics
(Electrophysics/Ph # R #72(-) ' Elect:z)physics and Devices]
otonics/Material)” SOlid State Physics (I) ) D 4 (Electrophysics) and
he dipl C v i [Semiconductor Devices
on the diploma : Electrophysics . .
after the module Electronics Labs. and Physics] (Photonics)
curriculum is Bz @ F s kT #£4 Module
completed. 3:Laser and Optoelectronics technology
LR () 3 T
Electromagnetics (I) Elect;Opl/lysws
£ 5 (- ) 3 L
Introduction to Optics (1) EleCt;OI?f/lYSlCS
EREE R 3 LR
Introduction to Laser Electrophysics
= = d
7B 1L 5 5
Experimental Physics U
Electrophysics
fer g ELR TGRSR
Module 4: Intelligent Light Source ()]EEXT K
EFEC) L. | EEEE]
Elements of Photonics (I) 3 kT [Modern Physics]
Tk 2 Photonics (Photonics) is the same as
Modern Physics 3 * T [Modern Physics (T)]
B ok 5 Photonics (Electrophysics)
Optical Properties of Materials 3 * T
R e L 7 Photonics
Introduction to semiconductor experiments on 3 * T
smart photon sources Photonics

B fRRPALAR
Module 5 : Light Design and




Modulation

£ H(-) kg

Elements of Photonics (I) Photonics

R F LB RAES * T

Optical design and aberration Photonics

IR kT

Fourier Optics Photonics

B GRE ARy %7

Optical Laboratory Based on Liquid Crystal Photonics

on Silicon

BEs D RIRE T gL R

Module 6: Sensing and Display 2 Aok g k(X

LEAEz ! kT R AR 2 ]

Semiconductor Devices & Physics! Photonics B-By

Bri+ ik T To avoid repetition, please

Electronic Circuits for Display Photonics | only choose one of the

%f LT poE R | E k7 follovying two courses:

New Semiconductor Transistors and Sensors Photonics [Semiconductor Physics
and Devices]
(Electrophysics) and
[Semiconductor Devices
and Physics] (Photonics)

WE-  HPBERET

Module 7: Structure Characterization

of Materials

HEpE e %S (-) i

Introduction to Materials Science and Material

Engineering (I)

oo B 1 MRS S iRk

Introduction to Crystallography and Material

Diffraction

PR BB A 7 L

Microstructural Characterization of Materials Material

e HP

Module 8: Fabrication of Materials

1A F &(-) L

Advanced Materials Labs. (I) Material

b A AR (- ) b

Elementary Materials Labs. (I) Material

HEA#S % (=) HoF

Elementary Materials Labs. (II) Material

LEmE ki

Semiconductor Processing Material

el iR

Module 9: Properties of Materials

L R i

Mechanical Behavior of Metal Material

b g b

Physical Properties of Materials Material

T b

Electronic Materials Material

et 2¥14




Module 10: Biomedical Engineering
FE2Fes 3 T ¥
Introduction of Smart Biomedicine Electrophysics
2 FLS 8 3 %7
Introduction to Biophotonics Photonics
A4 2 FHEMN A 3 b
Introduction to Nano-Biomaterials Material

& 8 4 Total 28

% 12 %iE ! Requirements:
. REFEL6-18F L) pE= Bfcle > Lz Biedns BHREZICBEL3 P 22 P RiEH%
AZ ©

Required courses (16-18 credits): Choose 3 modules from the 10 to serve as the required modules. Take 2 courses in every
required module.

2. BpF o v K B AR pod ERE
Optional courses: for the remaining credits, freely choose among the 10 modules.
3. RE PHIEEIB R 28FE AR R MBS

The cross-disciplinary program is completed after acquiring total 28 credits and satisfying the two conditions above.
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