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Course Outline (Please write in English and post on the internet before school enroliment day)

RBA<8 1058 % 1EPHAESH

National Pingtung University Course Outline Academic Year 105 Semester __1st
P
. b e [FERE AR PAKFT g A
‘ifs‘e ,f;arjz' Introduction to Semiconductor| Instructor’s E;*}Fei Jiunn Office (33454
Processing Name ’ Phone
Number
PHILE o o i 2 E-mail [asesrrc@gmail.com
Class Name
B 5 Pl
Number of  [3(3)
Credit and Hours
PR 1. To provide students with a sound understanding of existing devices.

Teaching Goal

2. To develop the basic tools with which they can later learn about newly
developed process and applications.

# # % [Fundamentals of Semiconductor Physics and Devices
Textbook  [Introduction to Semiconductor Manufacturing Technology
% 4 % & Crystal Fire-The Birth of the Information Age
References  [Principles of Electronic Material and Devices
AR
Evaluation ~[Examination (40%) , Report (40%), General (20%)
Method
eV BN
4 5 3E X
Sl 7
Suggestion to
Students
1. The birth of solid state device
2. The development of integrate circuit
3. Classical descriptions of electronic transport in solid
4. Carrier transport in semiconductor material
ik 2 4§ & [5. Basic concept of semiconductor materials
Course Outline [6. Quantum description of electron kinematic in semiconductor material
7. PN junction
8. Carrier transport in semiconductor device
0. Manufacturing process in IC industry

10. Semiconductor optoelectronic devices

N HATP B KE >
Week Course Content Teaching Methods
# =&  [The birth of solid state device Lecture/Discussion
Week 1
% - i  [The development of integrate circuit  [Lecture/Discussion

Week 2

¥ =3  [Classical descriptions of electronic  [Lecture/Discussion
Week 3 transport in solid

%2 % [Carrier transport in semiconductor Lecture/Discussion
Week 4 |material




%I i  |Basic concept of semiconductor Lecture/Discussion
Week 5  |materials

%~ i [Report sharing Report sharing
Week 6

% = i  [Quantum description of electron Lecture/Discussion
Week 7 [kinematic in semiconductor material

%~ Quantum description of electron Lecture/Discussion
Week 8  |kinematic in semiconductor material

%14 ¥ Mid term examination Mid term examination
Week 9

% L3 [PNjunction Lecture/Discussion
Week 10
% - - i [PN junction Lecture/Discussion
Week 11
% -+ - ¥ |Manufacturing process in IC industry [Lecture/Discussion
Week 12
% -+ =i [Report sharing Report sharing
Week 13
% L v it [Heterostructure Lecture/Discussion
Week 14
w« | - ., [Carrier transport in semiconductor Lecture/Discussion
I hevice
Week 15
% - = % |Semiconductor optoelectronic devices [Lecture/Discussion
Week 16
% L = ¥ [Semiconductor optoelectronic devices |[Lecture/Discussion
Week 17
% -+ ~it [Final term examination Final examination

Week 18
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Course Outline (Please write in English and post on the internet before school enroliment day)

RBA<8 1058 % 1EPHAESH

National Pingtung University Course Outline Academic Year 105 Semester 1st

i
= A i i j’i;ﬁt?’%ﬁﬂ; - &
& S A 8 |Iz)nhtropluctlon to Computational nstrictors gl;].Huang Office [33452
Course Name ysics Name iu Phone
Number

9 2B 1T 4

(Z"‘Ia‘i‘;;f; Department of Applied Physics | E-mail [yhchiu@mail.nptu.edu.tw
LA W= d

Number of  |3/3

|ICredit and Hours

*F ik

Teaching Goal

The goal of this course is to help students learn how to apply the computational
methods to solve physical problems.

?Qf?i’}

Textbook

Materials selected by teacher

5]
R

2
References

Materials selected by teacher

BN

Evaluation  [Exercise, Oral Presentation, Letter Report
Method
Wiy R ) . . .
3 s sk % Stud(_ents should have basic abilities o_f programming writing and fundamentgl
guggestion ‘;O physmal knowledge of quantum mechanics, solid state physics, and electromagnetic
dynamics.
Students
In this course, students will firstly learn fundamental physics and then study the
ik A2 4§ & [related computational methods which combine numerical methods with physical

Course Outline

models. Then, students could further study some selected topics by computers and
analyze the physical properties of the calculated results of those topics.

F= PR B KE
Week Course Content Teaching Methods
5w Introduction to quantum
mechanics: Mathematical rules offclassroom teaching
Week 1 ) .
Dirac notation
. Introduction to quantum
¥~ iF . . . .
mechanics: Hamiltonians oflclassroom teaching
Week 2 ) .
electron in a potential
% =% |Introduction to solid Stateclassroom teachin
Week 3 [physics: Crystal structures &
- Introduction to solid state
% o iF . .
physics: Real space and|classroom teaching
Week 4 .
reciprocal space
$1 Introduction to solid state
. physics: Hamiltonian of electronfclassroom teaching
Week 5 . .. )
in a periodic potential




. Introduction to solid state
Week 6 physics: Brillouin zone, energylclassroom teaching
bands, and density of states
% =3 |Introduction to solid Stateclassroom teachin
Week 7 [physics: Tight-binding model &
Introduction to solid state
% ~i¥ [physics: Diagonalization of theClassroom teachin
Week 8 [Hamiltonian matrix in g
tight-binding model
% 4 i¥ |Introduction to Fortran program:|classroom teaching and practice in|
Week 9 |[Installation and compiler computer
e Learnin ractice in computer
Week 10 & P P
B 1°* Presentation of exercises presentation in computer
Week 11
% -+ - 1% |Introduction to VASP program:
Week 12 Pensity functional theory
% -+ = 1% |Introduction to VASP program:
Week 13 [Pseudo potential
| 1 VASP : ) ) .
¥ Lo iF ntrodgct}on to S program classroom teaching and practice 1in|
Establishing necessary input
Week 14 ) computer
files
Introduction to VASP program:
C d f Li t1 ) ) .
L7 ommends o ) X operd lngclassroom teaching and practice 1inj
system and interface program
Week 15 ) ) . computer
connecting Linux and Windows
systems
Introducti to VASP : ) ) )
A 2 Ao gc ton 10 progra classroom teaching and practice 1in|
Executing VASP program and data
Week 16 } computer
analysis
RS Learnin ractice in computer
Week 17 g P P
A% ow presentation of i tation i 1
Week 18 resentation of exercises presentation in computer

BACK
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RBA<8 1058 % 1EPHAESH

Course Outline

National Pingtung University Course Outline Academic Year _105 _ Semester __ 1%
iy 71. 7
=) =3 o1 *%?%(%EFF A’\#ﬁ
Ao A K Instructor’s R Office | 33460
Course Name Name Phone
Number
? Lo FEF®BE oK = ~ KT E-mail | ytt@mail.nptu.edu.tw
Class Name
F o2 ik
Numberof | 3/3
|Credit and Hours
2 ﬂ == X MIZ X
Fe P pomem s B - T IS BRSO -
eaching Goal
/ LI- é_
P Foundations of Astronomy by Seeds
Textbook
R
References 21st Century Astronomy by Hester
BN
Evaluation | 4XZE2E5y
Method
iy g o ) X
4 oz % [ERZRARM A SCEZAEELE R - RFEFEFEHTE 20 o TRRFIAEFN
Suggestion to |22 ] > {iE [ BLEEERER
Students
1. %EEEIﬂHF SR » PRETRSCERAVEE o 7RISR RS TH -
SOCER ~ MR EE MM A SR -
2. EE;@'% RS 7 FIEH AR ER e T i L S THEE - AT miEt 2 E K5 % - &
, B~ BEE - SRR R R
3 4 #ﬁ F s X/ X/
BN E ZREIRESET -

BEIEYE 22 E -

F= AL F RG>
Week Course Content Teaching Methods
% - %  [Ch. 1, Here and Now Lecture and Video
Week 1

¥ % o Lecture and Video
Week 2 Ch. 2, A User’s Guide to the Sky

% =i  [Ch. 4, The Origin of Modern Lecture and Video
Week 3 |astronomy

%o ¥ _ Lecture and Video
Week 4 Ch. 6, Light and Telescope
%I %  [Ch.6, Lightand Telescope Lecture and Video




Week 5

¥ i Lecture and Video
Week 6 Ch. 7, Atoms and Spectra

¥ - iF LLecture and Video
Week 7 Ch. 8, The Sun

ERNE L 2 ) Lecture and Video
Week 8 Ch. 9, The Family of Star

¥4 iF ) Paper Test

Week 9 Midterm

5 LiF . Lecture and Video
Week 10 Ch. 10, The Interstellar Medium
L - 3F ] Lecture and Video
Week 11 Ch. 10, The Interstellar Medium
%L - [Ch. 11, The formation and Structure of [ecture and Video
Week 12 Stars
5L =i h ’ uti Lecture and Video
Week 13 Ch. 12, Stellar Evolution
Lo ¥ Lecture and Video
Week 14 Ch. 13, The Death of Stars
L7 Lecture and Video
Week 15 Ch. 14, Neutron Stars and Black Hole
L ) Lecture and Video
Week 16 Ch. 15, The Milky Way Galaxy
L% h laxi Lecture and Video
Week 17 Ch. 16, Galaxies
5L N iF Paper Test

Week 18

Final
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National Pingtung University Course Outline Academic Year __ 105 _ Semester __ 1%
FrR
=) e < < %Eﬁt?’%ﬁﬂ; 2 ﬁﬁ
AL © A Solid State Physics I Instructor’s [Tai-Min Liu Office [33463
Course Name Name Phone
Number
B 2rr s Master Progrfam of _ _ | _
Optoelectronics and Materials | E-mail mliu@mail.nptu.edu.tw
Class Name .
Science
B2 pF#c
Number of  [3/3

|ICredit and Hours

*F pik

Teaching Goal

This course is desighed to provide an introduction to the solid state
physics, a sub-genre of condensed matter physics, and by far the
largest single subfield of physics.[1] Solid state physics is concerned
with the properties that result from the distribution of electrons in
matter, e.g., metals, semiconductors, and insulators.[2] We will
start by characterizing the properties of static (crystal structure)
and dynamic (lattice vibrations) arrangements of atoms. Next we
will study electrons in solids and will identify important features off
metals, insulators and semiconductors. Semiconductor devices will
also be discussed. We will end with two examples of macroscopic
guantum phenomena, magnetism and superconductivity, and a
discussion of current open questions.

[1]Lecture Notes for Solid State Physics (3rd Year Course 6) Hilary
Term 2012, Steven H. Simon, Oxford 2012

[2]Introduction to Solid State Physics (8th Ed.) (Charles Kittel)

EA

Textbook

1.Introduction to Modern Solid State Physics, Yuri M. Galperin, FYS
448, Oslo

2.Lecture Notes for Solid State Physics (3rd Year Course 6) Hilary
Term 2012, Steven H. Simon, Oxford 2012

R

References

5
7~

1.Solid State Physics (Neil W. Ashcroft & N. David Mermin)
2.Introduction to Solid State Physics (8th Ed.) (Charles Kittel)

Evaluation
Method

Exams, homeworks, and Oral presentation
30% Homeworks/Presentation

20% Midterm 1

20% Midterm II

30% Final

2y Z

22 2R

Suggestion to
Students

Students who do outstanding project works (Need to be approved
by the lecturer) can waive all exams and homeworks.
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Course Outline

The course will cover the following topics:

Part 1.Elementary theory of electrical conductivity

Part 2. Sommerfeld theory of metals

Part 3. Crystal lattices, reciprocal lattices, determination of crystal
structure by diffraction,

Part 4. Crystal binding, lattice dynamics, phonons, electrons in
crystals,

Part 5. Heat capacity, electrical and thermal conductivity of metals,
Part 6. Band structure, semiconductors, electrical conductivity of
electrons and holes, doping, semiconductor applications,

Part7. Diamagnetism, paramagnetism, magnetic ordering,

Part 8. Superconductivity, low dimensional systems.

Part 9. Current status of solid state physics

F=x TALPN B TE 2 E

Week Course Content Teaching Methods

% - 1¥ |Introduction to Solid State Whiteboard and slide lecturing
Week 1 |Physics

% -1 [Prude’ s model Whiteboard and slide lecturing /
Week 2 Computer simulation

% =% |AC and DC conductivity of MetalslWhiteboard and slide lecturing
Week 3

%z ¥  [Sommerfeld Theory Whiteboard and slide lecturing
Week 4

% 7 i¥ [Crystal structure Whiteboard and slide lecturing
Week 5

%= (ID/2D/3D lattice structures Whiteboard and slide lecturing
Week 6

% - % [Reciprocal lattice Whiteboard and slide lecturing
Week 7

% N~ [K-ray diffraction Whiteboard and slide lecturing
Week 8

%4 % [Laue condition Whiteboard and slide lecturing
Week 9

% -+ 3  [Thermoconductivity Whiteboard and slide lecturing
Week 10
% L -1 |Vibration and phonon Whiteboard and slide lecturing/
Week 11 Computer simulation
% -+ - % [Band theory Whiteboard and slide lecturing
Week 12
% -+ =% [Band structure of semiconductors|Whiteboard and slide lecturing
Week 13
%+ ¥ Magnetic properties of solids |Whiteboard and slide lecturing
Week 14
% L 7 i1¥ |Diamagnetism, paramagnetism, Whiteboard and slide lecturing
Week 15 magnetic ordering




% -+ = % |superconductivity Whiteboard and slide lecturing
Week 16
%+ = i¥ [Low dimensional systems Whiteboard and slide lecturing/

Week 17

Computer simulation

faf;-—'-,\j‘l—
Week 18

Outlook of Solid State Physics

Whiteboard and slide lecturing
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National Pingtung University Course Outline Academic Year

105 Semester 1%

|ICredit and Hours

iR
B & 45 3}%’ 3 EFF 2 Jf)%
AL © A Optoelectronics |ns§§:if)r’s Yawteng Office (33400
Course Name Name |YS€ng Phone
Number
B 2rr s Master Program of
P |Optoelectronics and Materials | E-mail |ytt@mail.nptu.edu.tw
Class Name .
Science
g2 prik
Number of  [3/3

*F pik

Teaching Goal

Upon completion, the students are able to understand the
fundamental theories of electromagnetism and optics, propagation
of light in waveguides and in birefringent materials, photometry and
radiometry. The modern applications in electronics and
semiconductor industry will be discussed in class.

4

% 4

Textbook

1. Fundamentals of Photonics by Saleh & Teich
2. Optics by Hecht

3. Optics by Klein & Furtak

4. Field and Wave Electromagnetics by Cheng

EY

3 W %ﬁ
References

5
P
&

None

O
Evaluation
Method

Pencil Test

Wiy
22 2R
Suggestion to

Students

S i R

Course Outline

Course contents:
Review of electromagnetic theory:

® Maxwell’'s Equations (Cheng P. 307),

® Cavity Resonators (Cheng P. 582),

® Waveguides (Cheng P. 521)

Review of Optics:

® Geometrical Optics (Klein P. 129, Hecht P.87),

® Propagation of Light and Superposition of Wave (Hecht P.220)
Phenomena in Optics:

Polarization (Hecht P. 327),

Interference (Hecht P. 387),

Diffraction (Hecht P. 445),

Coherence (Klein P. 507),




Photon Optics (Saleh P. 444)

Semiconductor Optics (Saleh P. 627)
Semiconductor Sources (Saleh P. 680)
Semiconductor Detectors (Saleh P. 748)

Laser and Application (Klein P. 426, Hecht P. 583)

T AN B S e
Week Course Content Teaching Methods
£ Review of electromagnet.ic
Week 1 theory : Maxwell’s Equations Classroom Lecture
(Cheng P. 307)
- Review of electromagnetic
+ = iF . . :
Week 2 theory : Maxwell’s Equations Classroom Lecture
(Cheng P. 307)
. Review of el_ectromagnetic
W(a;k3 theory : Cavity Resonators Classroom Lecture
(Cheng P. 582)
R Review of el_ectromagnetic
Week 4 theory : Cavity Resonators Classroom Lecture
(Cheng P. 582)
57 Review of electromagnetic
y theory : Waveguides (Cheng P. Classroom Lecture
Week 5
521)
£ Review of electromagnetic
theory : Waveguides (Cheng P. Classroom Lecture
Week 6
521)
5o [REView of Optics
Week 7 Geometrical Optics (Klein P. Classroom Lecture
129, Hecht P.87)
Review of Optics
% ~i¥  |Propagation of Light and Classroom Lecture
Week 8 |Superposition of Wave (Hecht
P.220)
%4 ¥ [Phenomena in Optics : Classroom Lecture
Week 9  |Polarization (Hecht P. 327)
i - [Phenomena in Optics : Classroom Lecture
Week 10 [Interference (Hecht P. 387)
% -+ - i+ |Phenomena in Optics : Classroom Lecture
Week 11 |Diffraction (Hecht P. 445)
% -+ - % |Phenomena in Optics : Classroom Lecture
Week 12 |Coherence (Klein P. 507)
%+ =% [|Laser and Application (Klein P. Classroom Lecture
Week 13 {426, Hecht P. 583)




e
Week 14

Photon Optics (Saleh P. 444)

Classroom Lecture

L7 ¥
Week 15

Semiconductor Optics (Saleh P.
627)

Classroom Lecture

5L
Week 16

Semiconductor Sources (Saleh
P. 680)

Classroom Lecture

faf; € - ﬂ_—
Week 17

Semiconductor Detectors
(Saleh P. 748)

Classroom Lecture

5L N F
Week 18

Final Examination

Pencil Test
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National Pingtung University Course Outline Academic Year __ 105 Semester 1
i
=) e < < %Eﬁt?’%ﬁﬂ; 2 ﬁﬁ
A A © A rhin Film Physics Instructor’s |[Hua Shu, Hsu | Office (14300
Course Name Name Phone
Number
8 2R TT % . .
I Master Program E-mail | hshsu@mail.nptu.edu.tw
Class Name
LA W= d
Number of  [3/3

w g P&

Teaching Goal

This course is intended to give an introduction to the related physics and methods
used in the deposition and characterization of thin films. We will study what thin
films are, their important properties, how they are fabricated, and how we can
characterize them.

4

Gl

xf

Textbook

1. Milton Ohring, Materials Science of thin films, Academic Press

>3 3

e
References

2. Donald L. Smith, Thin-Film Deposition Principles & Practice - McGraw-Hill

EaE
Evaluation
Method

Critical review of paper (25%)
Final projects (40%)
Exam(30%)

2y F

QPSRN

Suggestion to
Students

This course will not be a difficult theoretical course. In addition to the basic
knowledge of thin film physics, the manual skills and visualization are also
important. In general, your ideas, comments, suggestions, questions, etc. are
welcome. Work after class will be required to learn from short-term project.
Students are encouraged to take advantage of instructor office hours for help with
project or anything else related with the course.

oAz B

Course Outline

The mechanism of thin film growth and different thin film fabrication processes
covering evaporation, sputtering, pulsed laser deposition and chemical vapor
deposition. Thin film properties characterization, current application of thin film,
introduction to fabrication of thin film or nano-scale devices are also included.

= HALP B 2

Week Course Content Teaching Methods
Part 1: Introduction to Thin Films and |Lectures

50 Related Devices

Week 1 including Overview of film growth,
Solid state physics,)

% = i |Part 1: Introduction to Thin Films and |Lectures

Week 2  |Related Devices (including




Thermodynamics, Kinetics, Nucleation
and Growth, Growth modes)

Part 1: Introduction to Thin Films and |Lectures
% = %  |Related Devices(including
Week 3 |Applications for Thin Film of
Advanced Materials )
S P_art 2: _Film Dgposition Lectures
Week 4 (mcludlng Basic Vacuum,
Evaporation)
570 P_art 2: _Film Depogition Lectures
Week 5 (including Sputtering)
$ 0 P_art 2: _Film Deposition Lectures
Week 6 (including MBE and CVD)
Part 2: Film Deposition Lectures
% = ¥  |(including Basic VVacuum, Evaporation,
Week 7  [Sputtering, MBE, and CVD)
% ~ i [Part 3: Film Characterization Lectures
Week 8 |(including Imaging Techniques)
£ 4 P_art3: _Film Characterizatio_n Lectures
Week 9 (including Structural Techniques)
53 Part 3: Film Characterization Lectures
Week 10 (including Optical Techniques,)
$1_u Part 3: Film Characterization Lectures
Week 11 (mclung Electro/Magnetic
Techniques )
% L - i¥ |Part 4: Properties of Thin Films Lectures
Week 12 [(including Optical properties)
w1 - ., [Part4: Properties of Thin Films Lectures
¥ - = 3F ) ) . ;
Week 13 (mcludl_ng Electrical and magnetic
properties)
% L w i+ |Project based learning | Experimental teaching practice
Week 14
% - 7 iF |Project based learning Il Experimental teaching practice
Week 15
% L = iF |Project based learning 111 Experimental teaching practice
Week 16
% -+ = ¥ [Critical review of paper Lectures
Week 17
L A~ [Exam Lectures

Week 18
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