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Department of Materials Engineering
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Fundamental Experiments

456001 Science and Engineering (1)

3 R Ying-Chieh Lee ~ F

This course is directed against various kinds of materials mainly (The metal,
ceramic, polymer, composite) Basic principle, Nature and application, do the outline
introduction. The content includes the crystal structure of the material and crystal
defect, the atom diffusion of the solid material, phase picture and phase change, the
process and application of material, physical property of material (light nature,
electric nature, magnetic quality and hot nature), mechanical nature of the material
(The intensity, ductility, hardness, toughness, fatigue, creep), Strength mechanism
and method of the material.
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Fundamental Experiments

456002 Science and Engineering (2)

3 R Ting-Fu Hong ~ S

This course is directed against various kinds of materials mainly (The metal,
ceramic, polymer, composite) Basic principle, Nature and application, do the outline
introduction. The content includes the crystal structure of the material and crystal
defect, the atom diffusion of the solid material, phase picture and phase change, the
process and application of material, physical property of material (light nature,
electric nature, magnetic quality and hot nature), mechanical nature of the material
(The intensity, ductility, hardness, toughness, fatigue, creep), Strength mechanism
and method of the material.
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Fundamental Experiments in

456003 materials (1)

1 R Kuang-Hung Tseng  F

Classmates of material undergraduate course that making, have basic
understanding to various kinds of relevant material experiments and skills.
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Thermodynamics of Materials

(1

It applies the theory of thermaldynamics to calculate chemical potential energy
and its equilibrium of condensed phase, released pressure and activated factors,
solution thermaldynamics, complex metal solution , phase diagram and phase
change, computer-aided phase reaction and phase diagram simulation, and planning
a mathmatics model of metallurgy.

456004 3 R Lung-Chuan Tsao » F
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456005 Engineering Mathematics 3 R Chia-Yen Lee » F

The course’s main taget is to introduce math region which is relating to practical
questions with simulate solution and interpretation, it applies the math method to
engineering questions. The course content includes ordinary differential equation,
linear algebra, vector calculus, Fourier analysis and partial differencial equation
partial differential equation, with the aim to train students in establishing an exact
perception to the meaning of theory, calculation and experimentation. it also
introduces complex number analysis and numeric method, especially put more
emphasis at the computer concept and algorithm, a simplified discussion to the
practical problem as well. Besides, it has a mutual supporting effect in solving
question concepts, practising model question and theory. As to the linear
programming, graphs and combinatorial optimization, probability theory and



mathmetical probability, this course also has a brief introduction, its target is to let all
the students
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456006 Metallic Materials 3 R Kuang-Hung Tseng * F

The chacteristics of material depend on the inside tissue, therefore, the content
also put more emphasis on the relationship between the inside tissue and material
chacter- istics, how the change of inside tissue influences it in full details from the
discussion of the theory basis to practical application. It has a detail description to
the basic idea of this course, the novice may get requisite fundamental knowledge.
Once they fully perceive these basic ideas, they may refer to material specification
or manual to get the conditions they request, or they may use these fundation to
further explore advanced knowledge.
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Fundamental Experiments in

456007 materials (2)

1 R Ying-Chieh Lee ~ S

Classmates of material undergraduate course that making, have basic
understanding to various kinds of relevant material experiments and skills.
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456008 Physics Metallurgy(1) 3 R Ting-Fu Hong ~ S

Properties and characteristics of materials play important role in modern
engineering design.Each property of materials is based on its transformation at inner
structure, its atoms inside converge either a regulated crystal structure or a noncrystal
structure, their physical property should be understood from the most fundamental
crystalline structure, such as electronic microscope, destructive dynamics, super-
conductivity, electronic conductivity, super-plasticity, dynamic recovery, dynamic
aging strain , dislocation theory, the formation and growth of crystalline nucleus,
alloy phase theory, crystal boundary free degree, nucleus and homogenization of
casting product, hardening phenomenon, solid diffusion phenomenon, destructive
phenomenon and theory, creep formation and its reason, all of these make student
fully understand the theory basis and change record of the metallic material
characteristics.
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456009 Ceramic Materials 3 R Ying-Chieh Lee ~ S

This course aims at training the knowledge of ceramics materials and to
introduce the basic manufacturing process of ceramics materials.The focus of this
course is the formation method of ceramics powder, sintering and sintering theory.
Except for strengthening the perception of traditonal ceramics, it also has a
systematic introduction to the application of structural ceramics and electronic
ceramics.
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456010 Introduction of Material Topics 3 R Wei-Hua Lu ~ S
The contents include : Polymeric Structure and its Properties

Characterization and Analysis of Polymers » Rheology of Polymers + Polymeric
Composite Materials.
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456011 Practice of material topics 1 R Advisor » S

All the students must study related material documents before they research the
subject-matter content, through scheming experimental route, experimental
measurement operation and results analyses, scientific papers writing from the
courses, students will be able to exercises in overall aspects to be trained up
individually thinking and solving problem abilities.
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456012 Physics Metallurgy(2) 3 R Ting-Fu Hong ~ F

Properties and characteristics of materials play important role in modern
engineering design.Each property of materials is based on its transformation at inner
structure, its atoms inside converge either a regulated crystal structure or a noncrystal
structure, their physical property should be understood from the most fundamental
crystalline structure, such as electronic microscope, destructive dynamics, super-
conductivity, electronic conductivity, super-plasticity, dynamic recovery, dynamic
aging strain , dislocation theory, the formation and growth of crystalline nucleus,
alloy phase theory, crystal boundary free degree, nucleus and homogenization of
casting product, hardening phenomenon, solid diffusion phenomenon, destructive
phenomenon and theory, creep formation and its reason, all of these make student
fully understand the theory basis and change record of the metallic material
characteristics.
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456013 Materials Analysis (1) 3 R Joint teaching ~ F

The contents include : OM Microanalysis * Thermal analysis: TG, DSC, DTA,
TMA... » Spectral analysis: Atomic, infrared, ultraviolet + Methods of Surface
analysis: (XPS, AES, SIMS).



456014 HR AT 7 i E B (2) 3 % T
AR 2 XRD 547 » EDS loa o #7 » TEM 447
456014 Materials Analysis (2) 3 R Joint teaching ~ S

The contents include : XRD analysis * 3. Composite analysis: EDS + TEM
analysis
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456015 Factory Management 3 R Ying-Chieh Lee ~ S

The aim of this course unit is to acquaint the students with the know-how of
factory management. The course also introduces to the students the organization
management, factory layout, finished-good moving, products development and
quality management. With the background, a course section on quality management
topic is presented. It is hoped that it will be very useful to students who have to learn
about the essential area of this management know-how. The content includes
fundamentals of factory management, organization management, quality
management and product management. The contents include Factory management
introduction » Factory organization - Factory layout Finished-good moving Product

development » Raw material management » Quality management.
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456016 Scanning Electron Microscopy 3 R Hsuan-Kai Lin ~ S

The aim of this course is to acquaint the students with the principles of scanning
electron microscopy (SEM) and energy dispersive X-ray spectrometer (EDS). The
course also arranges the practical sessions to the students in order to fully understand
the functions in our system. This course includes the principle and structure of SEM,
and qualitative X-ray analysis in our equipment.
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452017 Internship (Summer) 3 R Joint teaching ~ S

This course allows students to conduct practical training in the industry or
academic institutions at home and abroad, which can effectively enhance their
understanding of practical techniques in the material science and engineering fields.
This course aims to enable students to: master the cutting edge material technology
and related product application development trends, strengthen their practical ability,
experience the operation of industry for the combination of theory knowledge and
practical techniques, develop their positive work attitude, as well as to enhance their
competitive employability.
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452018 Computer Drafting 3 S Lung-Chuan Tsao ~ F

The objectives of this course are to cultivate students understanding of the basic
concepts of graphics, connotation of computer graphics and various drawing skills,
and to establish the concept of computer graphics as a preparation for the ability to
draw graphics in the information age. The main contents include: 1.Introduction
Computer graphics software, computer environment settings. 2.Understand the
formatting and operation of the application. 3.Understand various drawing
instructions, edit instruction settings, modify instruction settings and operation
applications. 4.Understand the various labeling instructions and operational
applications. 5.Graph application. In addition to oral teaching, after each chapter is
completed, students should be given immediate assignments for practical exercises.
Teachers should demonstrate in-person to deepen students learning impressions and
to train students to achieve fast and accurate computer graphics standards in order to
lay a solid foundation.
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452019 General Physics(2) 3 S Hsuan-Kai Lin ~ S

This course is a basic course which mainly extends the teaching contents of
general physics (1) and continuously introduces the physical science knowledge such
as optical / electrical / magnetic and related basic principles. It is hoped that through
this course, students will be able to clearly understand the relevant knowledge that
they will come into contact with in the future. At the same time, students will also be
able to identify and select the directions they will study.
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452020 General Physics Lab (2) 1 S Hsuan-Kai Lin ~ S

The purpose of this course is to enable students to confirm the theories and laws
of classical mechanics, fluid mechanics and thermodynamics through the process of
physical experiment while cultivating the practical ability of students. The course
contents include: (1) basic measurement, (2) free fall, (3) pendulum, (4) coefficient
of friction, (5) force decomposition, (6) collision, ) Specific heat of solid, (9) Specific
heat of liquid, (10) Line expansion.
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452021 General Chemistry (2) 3 S S

This course focuses on quantum theory, chemical bonding, the chemical reaction
of aqueous and chemical equilibrium principles, and mathematical methods of
chemistry. The outlines are offered as below: 1.Quantum theory, 2.Periodic
relationships among the elements 3.Chemical bonding ( basic concepts and molecular
geometry ) , 4.Intermolecular forces and liquids and solids, 5.Physical properties of
solutions, 6.Chemical equilibrium, 7.Acids and bases, 8.Acid-base equilibrium.
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452022 General Chemistry Lab (2) 1 S S

This course emphasis on laboratory techniques essential for the related topics.
The laboratory provides not only the principle but also the reaction mechanisms
involved in the experiments.The questions at the end of the experiment will be
selected by the instructor to test the student’s knowledge of the experimental theory
and the applications. With the training, the students can develop the ability to handle
the equipment, make observations and correctly interpret the results.
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452023 Patent Survey and Analysis 3 S F

Course this publish some manuscript combine arrangement it, including
research of patent system in recent years, patent protection of the chemicals, medical
product, new variety plant and biotechnology, legislative example and important case
analysis, and the relation between patented technology and industry's technological
innovation.
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452024 Proficiency in Technology

English 2 5 F

This course aims at teaching the reading ability on technical English papers and
assisting students to study, understand and access the important technical information
in science or engineering fields. The focus is put on the application of students’
knowledge of this genre, frequently employed sentence patterns, vocabulary items
and expressions.
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452025 Concepts of Modern Physics 3 S Wei-Hua Lu -~ F

Great change of the basic theoretical system of physics begun at the beginning
of the 20th century - The birth of modern physics is a revolutionary leap of the natural
science. With Theory of Relativity, the quantum theory is the guide, form high-energy
physics, nuclear physics, low temperature physics, condense attitude physics, such
disciplines as laser physics,etc., have facilitated nuclear fission, nuclear fusion, the
appearances of such great scientific and technical results as the semiconductor, the
transistor, the laser instrument,etc., orming the high-new industry of the productivity
of human society of a great deal of influence, it has changed the appearances of
physics and even natural science, have raised mankind's natural view and a new
chapter of the scientific view. On modern material science, people realize any break-
through that is the macroscopical nature of material is to regard break-through of the
understanding of its micro structure and law as the prerequisite. Therefore, are
engaged in the material scientific theory and use specialized students to have high
energy, the basic theory knowledge of the micro field, could reap to some extent in
the study of course of carrying on, create to some extent in future work.
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452026 Organic Chemistry 3 S F

A systematic study of the important classes of carbon compounds (alkane,
alcohol, ether, organic halides, aromatic compounds, aldehyde, ketone, carboxylic
acid, ester and amine) reactions of their functional groups, methods of synthesis,
relations and uses. Proteins are presented.
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452027 Mechanics of Materials 3 S Ting-Fu Hong ~ F

The aim of this course is to provide a clear presentation to acquaint the student



with the theory concept and applications of Mechanics of Materials. The course will
emphasize the importance of satisfying equilibrium, compatibility of deformation
and material behaviour requirements.  After the successful completion of this course
unit the student will understand: Basic concepts of Statics in Engineering Mechanics »

Stress and strain * Mechanical properties of materials + Stress and strain analysis on
materials under axial load, torsion and bending * Stress and Strain Transformation.
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452028 Material chemistry 3 S S
This course has already stated its characteristic to the introduction to various

kinds of materials mainly, mechanical intensity, corrode the situation as the main fact,
and explain the manufacture procedures of various kinds of materials.
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452029 Solid State Physics 3 S S

An introduction to Solid-State Physics in materials science
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452030 3 S Kuang-Hung Tseng ~ S

The objectives of this course are to introduce to the students the methodology,
theory, and procedures of non-destructive test. The course also introduces to the
students the application practices in non-destructive testing field. With the
background, a course topic on the failure analysis is presented. Students are expected
to gain the related practical knowledge and will become their critical skill in the
future. Main topics of this course include: liquid penetrant inspection, ultrasonics
inspection, radiography inspection, eddy-current inspection, magnetic particle
inspection, and failure analysis.
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452031 Thermodynamics of

Materials(2) 3 S Lung-Chuan Tsao ~ S

It applies the theory of thermaldynamics to calculate chemical potential energy
and its equilibrium of condensed phase, released pressure and activated factors,
solution thermaldynamics, complex metal solution , phase diagram and phase
change, computer-aided phase reaction and phase diagram simulation, and planning
a mathmatics model of metallurgy.
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452032 Electrical Engineering 3 S S

Student while practising in the school or when being outside school real work,
related to machinery and electricity machines often keep in touch, so students should
know to circuit, motor, voltage transformer,etc. to some extent, can reduce the
working injury, guarantee the security.
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452033 Electrochemistry 3 S S

Electrochemistry is a science of involving electrons and chemical reaction
interreaction, and various kinds of nature and behavior of the electron, in the last
hundred years, clear gradually. Make electrochemistry although older than other
science, development is comparatively postponed. But today surging in

environmental consciousness, electrochemistry has already become a ' new
developing ' and science expected extremely.
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452034 Machine metallurgy 3 S F



This course states the relation of institutional framework within various kinds
of basic phenomena and metal under external force function of metal material,
expound its physics essence. Measure that and probe into the metal and makes a
reason to damage under external force function and melts toughly.
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452035 Corrosion & Protection of

Metals 3 S Kuang-Hung Tseng * F

The aim of this course unit is to acquaint the students with the basic principles
of metal corrosion. The course also introduces to the students the advanced
technology and engineering practices of corrosion control industry field. With the
background, a course section on advanced surface engineering topic is presented. It
is hoped that it will be very useful to students who have to learn about the essential
area of this processing technology. The content includes Principles of Metal
Corrosion * Mechanisms of Electrochemical + EMF of Corrosion and Electrode
Potential » Polarization and Corrosion Rate » Passivity » Stress Corrosion » Atmospheric
Corrosion » Stray Current Corrosion » Oxidation Reactions » Cathodic Protection -
Coatings and Inhibitors » Material Selection and Design.
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452036 Introduction to Semiconductor 3 S Chia-Yen Lee ~ F

The Introduction to Semiconductor Process To educate students on the basic
principles of semiconductor manufacturing process, as well as in-depth
understanding of the operation of semiconductor materials and equipment,
semiconductor manufacturing and semiconductor industry, the use of semiconductor
materials and equipment commonly used in the industry are introduced to enable
students to understand material engineers in semiconductors Industry can play a role
and mission. Lectures include integrated circuit production profiles, semiconductor
foundations, wafer fabrication, thermal processing, lithography, plasma, ion
implantation, etching, chemical vapor deposition and metallization processes.
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452037 Electrinics Materials 3 S F

This course is to introduce the electronic element, the making relying mainly on
semiconductor integrated circuit, several hundred kinds of materials, including
organic with inorganic, chemical material, metal material, semiconductor material.

There are gas, liquid, solid or electric thick liquid in the model. And equipment
that correlated with material, make Cheng, factory's affair and examining analysing
etc.
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452038 Introduction to Biomaterials 3 S Ting-Fu Hong » F

The aim of this course unit is to acquaint the student with the concept and
applications of synthetic materials as prostheses for natural tissue replacement, and
the mechanical behaviour of components of human body.
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452039 Computational Materials

Science and Practice 3 S F

Computer simulation is an important research field of Material science and
engineering. The material composition, microstructure, property and also one of
quantitative research methods of Materials processing. To introduce the basic
principle and content of computational materials science, as well as several common
simulation techniques. Some applications of the techniques on materials science will
be also exercised.
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452040 Engineering statistics 3 S F

The need for the development and understanding of large, complex data sets in
a wide range of different fields, including economics, material, engineering, and
control engineering is very important.

In all these fields, the common thread is using these data sets for the
development of models to forecast or predict future behavior. Furthermore, the
availability of Al computers has meant that many of the techniques can now be used
and tested even on one’s own computer.
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452041 Flexible Electronics Process 3 S Hsuan-Kai Lin » F

This course is designed to introduce flexible electronics process and describes
the market and application trend. The content includes the thin film, lithography, etch,
principle of laser, electrode patterning, Roll to Roll process, advance packing and
applications (including flexible display, flexible solar cell and flexible sensor
applications). The course will offer the basic knowledge relative to flexible
electronics field.
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452042 Mechanical Behaviors of

) 3 S Wei-Hua Lu -~ S
materials

Mechanical metallurgy is the area of knowledge which deals with the behavior
and response of metals to applied forces. This course will be divided into three parts.
Part One, Mechanical Fundamentals, presents the mathematical framework and
stress-strain relationships for many of the chapters will follow. Parts Two,
Metallurgical Fundamentals, deals with the structural aspects of plastic deformation
and fracture. Part Three, Application to Materials Testing, deals with the engineering
aspects of the common testing techniques of mechanical failure of metals.
Mechanical metallurgy is the area of knowledge which deals with the behavior and
response of metals to applied forces. This course will be divided into three parts. Part
One, Mechanical Fundamentals, presents the mathematical framework and stress-
strain relationships for many of the chapters will follow. Parts Two, Metallurgical
Fundamentals, deals with the structural aspects of plastic deformation and fracture.



Part Three, Application to Materials Testing, deals with the engineering aspects of
the common testing techniques of mechanical failure of metals.
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452043 Nanometer-Scale Materials 3 S S

This course will deal with the chemical and physical properties of

nanomaterials. It will cover the preparation, structure, properties and applications of
quantum dots and lines, carbon nanotubes, and nanocomposites.

452044 k(@I A2 3 & T

Mo & @RI R S W T R T B0 B2 Rom e T ¥ RIRAK
GBAHA Y ARAREN—AHREBEENAL - AREE EAHAE
RIBEMAIE R A HRRER oy @meghil > O A S AN RERE
(o040 c RENR AL R DRIZEMOAR Finm o ATREMIT > EHEEB
RIZE T kAR fo - AR S A BREFMOEAFEE -

452044 Surface Engineering 3 S S

Surface coating and chemical surface treatment are the main subjects to be
taught in this course. The phase composition of the each coating methods is
introduced initially. Association of theses process with chemical pre-treatment of the
material surface is reviewed next. Both experimental procedures and techniques base

on concepts of electrode reactions and impedances are discussed during the entire
presentation of this course.
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452045 Introduction of. Biotechnolog 3 S S

Academic research of biotechnology besides solving the problem of grain-

production, reply and breed medicines and health protection, environment, even the
national defence has its extensive importance safely.
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452046 Introduction to Semiconductor

i int teaching -
Manufacturing 1 S Joint teaching + S

The Introduction to Semiconductor Process To educate students on the basic
principles of semiconductor manufacturing process, as well as in-depth
understanding of the operation of semiconductor materials and equipment,
semiconductor manufacturing and semiconductor industry, the use of semiconductor
materials and equipment commonly used in the industry are introduced to enable
students to understand material engineers in semiconductors Industry can play a role
and mission. Lectures include integrated circuit production profiles, semiconductor
foundations, wafer fabrication, thermal processing, lithography, plasma, ion
implantation, etching, chemical vapor deposition and metallization processes.
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452047 Introduction to Semiconductor

Manufacturing ! 5 S

The aim of this course is to acquaint the students with the principles of phase
transformation, microstructure, element and patterning. The course also arranges the
practical sessions to the students in order to fully understand the functions in our
system. The students can make use of the system on their research in the future. This
course includes the principle and structure of DSC, SEM, qualitative X-ray analysis,
laser and practical operating in our equipment.
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452048 Heat Treatment of Metals 3 S S



The aim of this course unit is to acquaint the students with the basic principles
of heat treatment of metals. The course also introduces to the students the advanced
technology and engineering practices of heat treatment industry field. With the
background, a course section on quality engineering topic is presented. It is hoped
that it will be very useful to students who have to learn about the essential area of this
processing technology. The content includes Fundamentals of the Heat Treatment of
Metals » Hardness and Hardenability » Furnaces and Related Equipment for Heat

Treatment * Heat Treatment Processes Control » Heat Treatment of Carbon Steels
Heat Treatment of Alloy Steels » Heat Treatment g of Stainless Steels » Heat Treatment
of Tool Steels + Heat Treatment of Cast Irons » Assuring Quality in Products and
Processes of Heat Treatment.
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452049 PLC Practice 3 S S
The purpose of this course is to introduce the most-used Programmable Logic

Controller (PLC) in industries. The advantages of PLC are precision, easy-use, low-

cost, anti high-temp and easy-expand. The course includes as follow : the hardware

and software of PLC, the PLC programming, the peripherals setup, and systems
installation, maintaining equipments and eliminating malfunction .
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452050 Material Instrumental Analysis 3 S S
T Provide students with a theoretical background of analytical chemistry -

Introduce the fundamentals of classical analytical chemistry » Encourage students to
develop problem-solving skills.
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452051 Energy Engineering 3 S F

This course focuses on promoting heating power, flowing such the teaching of



relevant subjects as strength, heat spreading, electrical machinery, energy,etc. And
after the key course for student's basic course in cultivation, will have basic concepts
to the energy project.
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452052 Physics of optic-electrical devices 3 S Ru-Yuan Yang ~ F

Since the bipolar junction transistor (BJT) was developed in 1947,
Semiconductor devices were grown rapidly. This course contains physics of devices
and the theory of operation, it will be described detail. Each topic from this course
used MATLAB software to be computer-assisted learning for students. The course is
intended for undergraduate seniors or graduate students.The course contains ten
chapters, covering : Semiconductor introduction » Carrier Modeling-The Quantization
Concept » CarrierAction: Drift, Diffusion and Recombination * Basics of Device
Fabrication PN Junction Diodes » Optoelectronic Diodes * MS Contacts and Schottky
Diodes - Field Effect Devices - JFET » MOSFET ~ Elements of Quantum Mechanics.
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452053 Advanced Surface Treatment

Technology 3 5 F

The aim of this course unit is to acquaint the student with the concept and
applications of advanced surface treatment technology. The course will focus on
teaching the theoretical and practical knowledge of heat treatments, steel surface
treatment technologies, corrosion resistance treatments, anodic treatments and other
special functional surface treatment technologies.
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452054 Thin Film Technology 3 S F



Let this course in cultivation of students be back, Yes understanding that the
project of the membrane has the foundation, with the going on of the favourable
employment and research work.
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452055 Introduction to
Microelectromechanical 3 S F
Systems

To educate students on the basic principles of micro-sensor design and process
knowledge, as well as in-depth understanding of sensor materials and related process
equipment, sensor manufacturing and sensor industry operations, the use of the
industry's most commonly used sensor materials And equipment introduction to
enable students to understand the roles and tasks material engineers can play in sensor
development and production.Lectures include introduction of micro-
electromechanical systems, micro-sensor profile, environmental sensors, vehicle
Sensors.
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452056 A.l & Materials Selection 3 S F

The main topics offered in this course include: an introduction of material
ASTM handbooks, the characteristic of CNS system.In addition, the introduction of
artificial intelligence (Al) and big data analysis for material selection and some case
studies.
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452057 Internship(Semester) 6 S F

In order to promote the exchange of technology and talents between production
and academia, to enhance the cooperation in research and development of production
and learning, to increase students' internship opportunities and to cultivate talents for
the future, this course is specially set up. Students who take this course will be
assisted by the instructor and the instructor Enter the industry for internships with
internship engineers for up to 6 months. Before their graduation, students can gain
an in-depth understanding of the industry ecology, develop employment skills and
enhance the competitiveness of their workplaces.
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452058 Advanced Project Research 1 S F

Based on the knowledgement of the three previous semesters of Project

Researches, undergraduate students should propose their advanced research project,
complete experiments and write a report under advisors’ supervision.
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452059 Quality Engineering 3 S F

The objective of this course is to introduce the Taguchi Methods as a tool to
handle the quality engineeringof product. The Taguchi method is known as the simple
and fast toll for industries applications. The S/N ratio derived from cost functions is
the most power analysis critera for quality. The optimun paremeter design is the main

idea of this course. ANOM and ANOVA are introduced in detail. A final project is
presented in the end of the course.
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452060 Internship(Semester) 9 S S

In order to promote the exchange of technology and talents between production
and academia, to enhance the cooperation in research and development of production
and learning, to increase students' internship opportunities and to cultivate talents for
the future, this course is specially set up. Students who take this course will be
assisted by the instructor and the instructor Enter the industry for internships with
internship engineers for up to 6 months. Before their graduation, students can gain

an in-depth understanding of the industry ecology, develop employment skills and
enhance the competitiveness of their workplaces.
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452061 Bio-light Technology 3 S S

The curriculum will emphasize three major areas, including genetic

engineering, hydridoma techniques and protein engineering .The purpose is to train
students understanding the concept of biotechnology and their applications.

452062 A AHH ) 8 3 ¥
WA A5 B —RAE o AR AR B R SRS MR B ) H
RN THE > SAHIHE I T A 4T -

452062 Mechanics of composite

materials 3 S S

Let student after cultivation course this, can be to the composite(mainly take
fibre composite as the core) There is deep understanding, with the going on of
favourable research work.
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452063 Emerging Technology Industry 3

Analysis 5 S



This course will develop the student's capabilities to analyze particular emerging
technologies for technology monitoring, forecasting, and assessment, and
exploration of five emerging technologies. The content includes fundamentals of the
emerging technology  national mid-term and long-term science and technology
development plan » economy relationship and emerging technology relationship »
industrial analysis tools ~ emerging technology industry analysis (1 ~5) —
intelligent home - smart materials  green energy » semiconductor * biotechnology
intelligent robotics and case Studies.
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452064 Electronics Packaging 3 S S
This course is mainly nowadays explained probably making to Cheng in

semiconductor encapsulation, narrate whole sections of new developing technology
of detailed content and modern industry to make Cheng.
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452065 Materials Joining Technology 3 S S

The aim of this course unit is to acquaint the students with the core principles
of welding metallurgy. The course also introduces to the students the advanced
welding processes. With the background, a course section on fracture analysis topic
is presented. It is hoped that it will be very useful to students who have to learn about
the features and the key technologies in materials welding.
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452066 Agriculture Polymer Materials 3 S S

This course introduces the current topics in the agriculture polymer, including
microstructure, mechanical properties, chemical properties, physicochemical
properties, biochemistry properties, manufacturing method and application.
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452067 Biosensor Design and Practice 1 S S



The aim of this course is to introduce the design and practice of biosensor.
Students will make the biosensor component.
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452068 Micro Sensors of IoT 3 S Chia-Yen Lee ~ S

The aim of “Micro-sensors” is to acquaint the students with the basic principles
of micro-sensor design and manufacturing. The course also introduces the students
to the sensor materials and manufacturing equipment, the sensor fabrication and the
sensor business. Utilizing the knowledgement of commercial sensor materials and
equipment, the students can understand their roles in the sensor fields. The contents
include Introduction to MEMS, Introduction to Micro-sensors, Environmental
Sensors and Vehicle Sensors.
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452069 Transfan 3 S Hsuan-Kai Lin ~ S

The main purposes of this course are to introduce the phase transformations in
solid material. The course includes phase diagrams, diffusion, crystal interface,
solidification, diffusional transformations and diffusionless transformations.
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452070 Material manufacturing method 3 S Lung-Chuan Tsao » S

This course will enable students to understand the manufacturing technology of
different materials, and gain an in-depth understanding of the core of applied
manufacturing technology in the relevant material industry. It will focus on six
types of manufacturing methods and applications: metal materials, ceramic materials,
electronic materials, polymer materials, nano materials and composite materials.
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456001 Seminar 4 R All Teachers * F & S
A sequence of lectures are arranged in the course to train the students to be familiar with
the situation of a academic symposium or a conference. Basically, it is a four semesters
course. Some lectures are given by the teachers in the school or by the experts invited from
outside the school in the course. The lecture may also be given by the graduate students who

have certain solid conclusions drawn their research. In the last two semesters, each student is
required to present on the topic involving his master thesis.
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456002 Thesis 6 R adviser

Graduate students propose their research project, complete experiments and write a
thesis under advisor supervision.
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Essential Topics and Experlments

456003 on Materials Engineering

3 S All Teachers » F

The aim of this course is to acquaint the students with the principles of materials science
and engineering. The course also introduces to the students the basic relationship of the
structure—property, designing the structure of a material to produce a predetermined set of
properties. The student will be familiar with the various characteristics and
structure—property relationships, as well as processing techniques of materials, the student
will be more proficient and confident to make judicious choices based on these criteria after
this course. The content includes atomic structure, interatomic bonding, crystal structure,
imperfections in solid, mechanical properties and structures of metal, ceramic and properties
materials.
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456004 Physical Metallurgy 3 S Hsuan-Kai Lin » F

Introduction to the following topics: quantitative metallography; compositional and
structural analysis; structure of metals; mechanical properties; grain boundary and vacancies;
solid solution and phase diagram; diffusion; plastic deformation and annealing; heat
treatment of metals and its application, focusing on steel and its alloys; strengthening
mechanism. The contents include Metal Structure and Crystallization » Plastic Deformation -
Wear of Metal » Tool Steels » Phase Diagrams ~ Solidification.
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456005 Thermodynamics of Materials 3 S Ying-Chieh Lee - F
It applies the theory of thermaldynamics to calculate chemical potential energy and its
equilibrium of condensed phase, released pressure and activated factors, solution
thermaldynamics, complex metal solution , phase diagram and phase change, computer-aided

phase reaction and phase diagram simulation, and planning a mathmatics model of
metallurgy.

456006 7y 2 3 @ MIEH b
ARERB AR R SRR AR AT R AR B E 5

871 4 2’*%/*56»&&%“4?%2% REZMFHN - BEARNBZAIRIZ AL
BAFHRS  EABEG  HHEAMEE MR E 28 SHIRERNEY S
Mo~ eI RESE R -

456006 Mechanics of Materials 3 S Ting-Fu Hong » F

The aim of this course is to provide a clear presentation to acquaint the student with the
theory concept and applications of Mechanics of Materials. The course will emphasize the
importance of satisfying equilibrium, compatibility of deformation and material behaviour
requirements.  After the successful completion of this course unit the student will
understand: Basic concepts of Statics in Engineering Mechanics » Stress and strain »
Mechanical properties of materials » Stress and strain analysis on materials under axial load,

torsion and bending - Stress and Strain Transformation.
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456007 Mechanical Behaviors of Materials 3 S Wei-Hua Lu -~ F

Mechanical metallurgy is the area of knowledge which deals with the behavior and
response of metals to applied forces. This course will be divided into three parts. Part One,
Mechanical Fundamentals, presents the mathematical framework and stress-strain
relationships for many of the chapters will follow. Parts Two, Metallurgical Fundamentals,
deals with the structural aspects of plastic deformation and fracture. Part Three, Application
to Materials Testing, deals with the engineering aspects of the common testing techniques of
mechanical failure of metals.
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456008 Materials Analysis 3 S Lung-Chuan Tsao » F

X-ray Microanalysis » Scanning Electron Microscopy  Transmission Electron
Microscopy * Methods of Surface analysis.
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456009 Practical Electron Microscopy 3 S Hsuan-Kai Lin ~ F
The aim of this course is to acquaint the students with the principles of scanning
electron microscopy (SEM) and energy dispersive X-ray spectrometer (EDS). The course
also arranges the practical sessions to the students in order to fully understand the functions
in our system. The students can make use of the system on their research in the future. This

course includes the principle and structure of SEM, qualitative X-ray analysis and practical
operating in our equipment.
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456010 Micro-sensors 3 S Chia-Yen Lee  F

The aim of “Micro-sensors” is to acquaint the students with the basic principles of
micro-sensor design and manufacturing. The course also introduces the students to the sensor
materials and manufacturing equipments, the sensor fabrication and the sensor business.
Utilizing the knowledgement of commercial sensor materials and equipments, the students
can understand their roles in the sensor fields. The contents include Introduction to MEMS,
Introduction to Micro-sensors, Environmental Sensors and Vehicle Sensors.
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456011 Advanced Biomaterials 3 S Ting-Fu Hong ~ F

Describe the requirements for synthetic implant materials in biomedical applications »
Assess various materials in relation to their suitability for implant materials » Describe the
function and degradation of synthetic replacement materials in vitro and in vivo » Discuss the
concept of bioactivity by biocompatibility testing » Understand generation of forces within the

body and the behaviour of the structures in resisting these forces. Illustrate fundamental
tissue engineering and biomimetic materials.
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456012 Essential Topics on Metal 3 S Kuang-Hung Tseng * F
Materials

The principal objectives of this topic is (I) relative the microstructure of the alloys to
their properties, (II) providing description of the structure of different alloys in various
fabricated and heat-treated conditions. This course includes (1) Iron-Carbon Alloy, (2)
Carbon Steels, (3)Alloy Steel, (4) Aluminum Alloys, (5) Coppers and C.
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456013 Non-Destructive Testing 3 S Kuang-Hung Tseng * F
Technology

The objectives of this course are to introduce to the students the methodology, theory,
and procedures of non-destructive test. The course also introduces to the students the
application practices in non-destructive testing field. With the background, a course topic on
the failure analysis is presented. Students are expected to gain the related practical knowledge
and will become their critical skill in the future. Main topics of this course include: liquid
penetrant inspection, ultrasonics inspection, radiography inspection, eddy-current inspection,
magnetic particle inspection, and failure analysis.
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456014 Advanced Surface Treatment 3 S Ting-Fu Hong ~ F
Technology

The aim of this course unit is to acquaint the student with the concept and applications
of advanced surface treatment technology. The course will focus on teaching the theoretical
and practical knowledge of heat treatments, steel surface treatment technologies, corrosion
resistance treatments, anodic treatments and other special functional surface treatment



technologies. This course includes Heat treatments » Steel Surface treatments » Corrosion
resistance treatments * Anodic treatments » Functional surface treatments.
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456015 Physics of optic-electrical devices 3 S Ru-Yuan Yang ~ F

The contents include : Energy Bands and Carrier + Carrier transport phenomena * p - n
junction ~ Bipolar Device * Field effect transistor ~ MOSFET.
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456016 Process and Equipment of 3 S Ru-Yuan Yang ~ F

Semiconductor and Optic-Electrical
Devices

The contents include : Overview of VLSI fabrication technology * Crystal Growth,
Wafer Preparation  Lithography » Oxidation » Diffusion * Ion Implantation » Chemical Vapor
Deposition » Physical Vapor Deposition * Etching - Isolation and Metalization.
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456017 Thin Film Technology 3 S Ru-Yuan Yang * F

The contents include : Introduce the importance and significance of thin films of
materials in modern industries and technology + Explore and examine the theory for thin film
formation ~ Teach various types of thin film technology, such as chemical vapour deposition
(CVD), molecular beam epitaxy (MBE) and sputtering » properties of thin films: electrical
behaviour, optical behaviour and mechanical behaviour » 5. Applications of thin films in such
as electronical circuits, optical instruments and data storage.
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456018 Ceramic Processing 1 S Ying-Chieh Lee » F

The transition of ceramics processing to an applied science is the natural result of an
increasing ability to refine, develop, and characterize ceramic materials and systems of



additives which aid in processing systems containing hard, brittle particles, improved
equipment for processing these materials into products, and advances in understanding
ceramic processing fundamentals. The content includes Introduction of ceramic processing

Ceramic processing -- additives~ Slurry and slip preparation Green chip processing Sintering
processing ~ Electrical properties measurement.
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456019 Emerging Technology Industry
Analysis

3 S Lung-Chuan Tsao ~ S

This course will develop the student's capabilities to analyze particular emerging
technologies for technology monitoring, forecasting, and assessment, and exploration of five
emerging technologies. The content includes fundamentals of the emerging technology -

national mid-term and long-term science and technology development plan > economy
relationship and emerging technology relationship » industrial analysis tools * emerging
technology industry analysis (1 ~5) — intelligent home - smart materials » green energy »
semiconductor » biotechnology - intelligent robotics and case Studies.
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456020 X-Ray Diffraction 3 S Ying-Chieh Lee ~ S

Topics covered include properties of X-rays, geometry of crystals, directions of
diffracted Beams, intensity of diffracted beams, orientation and quality of single crystals,
structure of polycrystalline aggregates, determinations of crystal structure, phase diagram
determination, and Experiments. The contents include Properties of X-Ray
Crystallography and Reciprocal Lattice » Principles of X-Ray Diffraction + Experimental
Methods  a. Laue Pholtographs b.Powder Photographs c. Diffractometer and Spectrometer
Measurements » Orientation and Quality of Single Crystal » Structure of Polycrystalline
Aggregates » Determine of Crystal Structure + Chemical Analysis by X-Ray Diffraction » Case
Studies.
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456021 Advanced Biomedical Engineering 3 S Ting-Fu Hong ~ S

The aim of this course unit is to acquaint the student with the concept and applications



of biomedical engineering. The course will focus on teaching the practical medical and
industrial applications on bio-technology, implant devices, and medical photonic equipments
and systems. The content includes Describe the medical technologies and their ethical
issues » Understand the concept of anatomy and physiology » Understand the concept of

biomechanics * Understand the advanced concept of bio-technologies and tissue
engineering * Understand the importance and strategy of developing advanced biomedical
materials, devices, equipments and systems.
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456022 Biomimetic Engineering and 3 S Jr-Ming Miao ~ S
Materials

This course is designed as an introductory course in biomimetic engineering and
materials for junior/senior undergraduate and freshman graduate engineering students.
Course materials start from understanding how biological systems works and their underlying
physical principles, followed by the bio-inspired engineering works, including designs,
material selection, mechanisms, and applications from innovation concept to components, to
sub-systems and to final integrated systems (such as robot and flapping MAV).
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456023 Phase Transformation 3 S Hsuan-Kai Lin ~ S

The main purposes of this course are to introduce the phase transformations for final
year students specializing metallurgy, material science or engineering materials, there are
including thermodynamics ,kinetics ,diffusion theory and the structure and properties of
interface.
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456024 Materials Joining Technology 3 S Kuang-Hung, Tseng » S

The aim of this course unit is to acquaint the students with the basic principles of
materials joining. The course also introduces to the students the advanced technology and
engineering practices of joining industry field. With the background, a course section on
quality management topic is presented. It is hoped that it will be very useful to students who
have to learn about the essential area of this processing technology. The content includes



fundamentals of the joining processes, welding metallurgy, joint design, arc welding
technology, resistance welding technology, solid-state welding technology, soldering and
brazing technology, advanced joining technology, welding robots, welding inspection and
quality control.
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456025 Spegal Toplcs on Heat Treatment 3 S Kuang-Hung, Tseng * S
Engineering

The aim of this course unit is to acquaint the students with the advanced principles in
heat treatment of materials. The course also introduces to the students the advanced
technology and engineering practices of heat treatment industry field. With the background, a
course section on quality engineering topic is presented. It is hoped that it will be very useful
to students who have to learn about the essential area of this processing technology. The
content includes fundamentals of heat treatment, hardenability, furnaces and related
equipment for heat treatment, heat treatment processes control, heat treatment of carbon
steels, heat treatment of alloy steels, heat treatment g of stainless steels, heat treatment of tool
steels, heat treatment of cast irons, assuring quality in products and processes of heat
treatment.
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456026 Electronic Packaging technology 3 S Wei-Hua Lu ~ S
for Electronics

This topic is to introduce the assembly technology for electronics. The course includes
(1) wire bonding, (2) material properties of lead frame, adhesives, solder paste and flux, (3)
flip chip assembly, (4) reliability test, (5) failure mode analysis.
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456027 Mechanics of Composite Materials 3 S Wei-Hua Lu~ S

The objective of this topic is to introduce the governing principles of the stiffness and
strength of uni- and multi-directional composite materials. This course includes (1) stiffness
of unidirectional composites, (2) transformation of stress and strain, (3) off-axis stiffness of
unidirectional composites, (4) in-plane stiffness of symmetric laminate, (5) flexural stiffness
of symmetric sandwich laminates.
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456028 Multilayer Ceramic Device 3 S Ying-Chieh Lee ~ S

This course is concerned primarily with understanding the scientific principles and
technology involved in processing particulate dielectric ceramic materials into fabricated
products. The topic is commonly referred to as ceramics fabrication processes, ceramics
processing technology, or simply ceramics processing such as multilayer ceramics capacitor
(MLCC).Ceramics processing technology is used to produce commercial products that are
very diverse in size, shape, detail, complexity, material composition, structure, and cost. The
functions of ceramic products are very dependent on their chemical composition and their
atomic and microscale structure, which determines their properties. Compositions of ceramic
products vary widely, and both oxide and nonoxide materials are used. Today the
composition and structure of grains and grain boundary phases and the distribution and
structure of pores is more carefully controlled to achieve greater product performance and
reliability. An awareness that improvements in ceramics processing technology can improve
manufacturing productivity and expand markets now pervades the industry.
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456029 The Design and Trend of Original
Solar Cell

This course is focus on the knowledge of solar cell technology and its application. The
chapters introduce the principle and the properties of the solar cell and the design rules and
principle of different type solar cell, individually. Furthermore, it will be introduced on the
process and method of measurement of solar cell. Finally, the trend of industry of solar cell in
Taiwan and in global are also introduced. The course includes Silicon wafer based solar
cell ~ Silicon thin film solar cell + Sompound solar cell » Dye-sensitized solar cell » Organic

/Inorganic solar cell » Nano-structural solar cell.

3 S Ru-Yuan Yang * S
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456030 Polymer Science and Engineering 3 S Wei-Hua Lu~ S



Polymers are ubiquitous and essential, especial for Synthetic polymers. Polymers are
complex materials that exhibit correspondingly complex behavior patterns. These
complexities are reflected in the aura of excitement surrounding their study. This course will
be divided into four parts. Part One, Introduction, deals with introductory concepts and
intermolecular forces in polymers. Part Two, Polymer Synthesis, presents theoretical analysis
of polymerization reactions. Part Three, Physics of Solid State, deals with the physics of solid
state of polymer, including morphology, transition phenomena and chain conformation. Part
Four, Polymer Rheology, deals with viscoelastic behavior of polymer.
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456031 Technical Writing in English 3 S Ting-Fu Hong ~ S

This course trains the students to write technical reports in English. In the beginning,
the students are taught to develop the basic capability to construct correct sentences.
Different writing skills will be introduced with appropriate examples, tutorials, and exercises.
The use of different tenses in technical writing will be emphasized. Then, this course will
acquaint the students with various forms of technical writing, typical components of a
technical report, and presentations of tables, graphs, and schematics.
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456032 Agriculture Polymer Materials 3 S S

This course introduces the current topics in the agriculture polymer, including
microstructure, mechanical properties, chemical properties, physicochemical properties,
biochemistry properties, manufacturing method and application.
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456033 Biosensor Design and Practice 1 S S

The aim of this course is to introduce the design and practice of biosensor. Students will
make the biosensor component.
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456034 Arc welding practices for steels 3 S Kuang-Hung, Tseng » S

The objectives of this course are to introduce to the students the theories, methods, and
procedures of arc welding for steels. The practice course also includes training in arc welding
for steels. With the objective of practices course, a training topic on the skill test of certified
technician is presented. Students are expected to gain the occupational certification and will
become their critical skill in the future employment. This course includes: (1) Safe practices,
(2) Welding practices, (3) Cutting practices, (4) Joint geometry and welding symbols, (5)
Steel properties and destructive testing, (6) Welding metallurgy of steels, (7) Discontinuities
and defects of welds, (8) Visual Inspection of welds.
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456036

This course includes metal, electronics, ceramic, biomedical and polymeric materials.
Students are trained by reading selected journal papers and group discussion to promote their
knowledge level and ability of logic judgement.
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456037 Internship 3 S Joint teaching ~ S
This course allows students to conduct practical training in the industry or academic

institutions at home and abroad, which can effectively enhance their understanding of

practical techniques in the material science and engineering fields. This course aims to enable

students to: master the cutting edge material technology and related product application

development trends, strengthen their practical ability, experience the operation of industry for

the combination of theory knowledge and practical techniques, develop their positive work
attitude, as well as to enhance their competitive employability.
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