材料工程研究所碩士班中英文課程內容摘要

Graduate Institute of Materials Engineering
1、 必修科目Required Courses

	456001
	專題討論
	4
	必
	輪授、上 & 下

	本課程安排一系列專題演講，訓練學生熟習學術研討會的情況，此為四學期課程，邀請校內教師與校外學者專家演講，或請研究生發表研究成果，後二學期，每一學生必須針對其有關碩士論文主題做口頭報告。

	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.


	456002
	碩士論文
	6
	必
	指導教授、上 & 下

	每位碩士班研究生選定論文題目，再指導教授指導下進行實驗、研究、依據實驗研究結果完成論文。

	456002
	Thesis
	6
	R
	adviser、F & S

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


2、 選修科目Elective Courses
	456003
	材料工程特論與實作 (1)
	3
	選
	輪授、上 

	本課程將介紹材料科學與工程理論，並於課程中探討以材料結構與性質間之關係為基礎，進一步設計材料結構以獲得預期性質。學生熟悉材料各種特性、結構-性質間之關係，以及材料製程技術，將可以此知識為基礎，自信做出明智的材料選擇。本課程授課內容包括有原子結構與原子鍵結、晶體結構、固體缺陷、材料機械性質、金屬材料結構與性質、陶瓷材料結構與性質及高分子材料結構與性質等。

	456003
	Essential Topics and　Experiments on Materials Engineering (1)
	3
	Ｅ
	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.


	456004
	物理冶金
	3
	選
	上 

	本課程主要以物理、化學、熱力學、動力學等為基礎，針對結晶組織之固體材料，(包括金屬、陶瓷、複合材料等)，討論其基本冶金特性，如:化學成份、微觀組織、結晶組織缺陷，材料受力之變形行為，擴散理論，相及相圖，相變態，疲勞、潛變，金屬之強化機構，製程中相變態之熱力與動力學理論、及機械強度性能等，金屬的腐蝕及防蝕原理、鋼鐵之熱處理原理及應用，以及材料結構與成份之分法，如：X光繞射原理，Laue照相法，粉末照相法，繞射儀法，電子顯微鏡分析技術，作一綜合而有系統之探討。包括：金屬結構與結晶體、塑性變形、金屬磨耗、合金鋼、相圖、凝固。

	456004
	Physical Metallurgy
	3
	Ｅ
	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.


	456005
	材料熱力學
	3
	選
	李英杰、上 

	將熱力學定律應用於計算凝結相之化學位能與其平衡，逸壓和活性因素，溶液熱力學，多元金屬溶液，相圖和相變化，運用電腦模擬相反應和相圖，及研擬冶金數學模式。

	456005
	Thermodynamics of Materials
	3
	Ｅ
	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
	材料力學
	3
	選
	洪廷甫、上 

	本課程規劃在讓學生認識材料力學的相關理論及其在工程上的常見應用，並著重在符合力平衡、變形相容性及材料行為之需求重要性探討。授課內容為工程力學中之基本靜力學觀念、應力與應變、材料機械性質、材料受軸向載重、扭轉、彎曲之應力應變分析、應力應變轉換。

	456006
	Mechanics of Materials
	3
	Ｅ
	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.


	456007
	材料機械性質
	3
	選
	盧威華、上 

	材料機械性質是一門探討金屬在承受應力下所表現的行為及反應的專業知識領域. 本門課分為三大部分: 第一部分, 機械基礎, 討論數學架構及應力應變關係; 第二部分, 冶金基礎, 從結構觀點討論塑性變形及破壞; 第三部分, 機械性質測試, 以工程觀點對材料在機械性質測試後之破壞進行探討。

	456007
	Mechanical Behaviors of Materials
	3
	Ｅ
	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.


	456008
	材料分析
	3
	選
	曹龍泉、上 

	X-ray 微觀分析、掃描式電子顯微鏡、穿透式電子顯微鏡、表面分析法。



	456008
	Materials Analysis
	3
	Ｅ
	Lung-Chuan Tsao、F

	X-ray Microanalysis、Scanning Electron Microscopy、Transmission Electron Microscopy、Methods of Surface analysis.

	456009
	電子顯微鏡原理與實作
	3
	選
	林鉉凱、上 

	本課程讓學生了解掃描式電子顯微鏡及成分分析之原理及其應用，並安排示範操作及實作訓練課程，讓學生充分了解各項設備的功能，進而有深刻認識並用於其研究工作。授課內容為顯微鏡之結構及其原理、X射線之原理及應用與機台操作。

	456009
	Practical Electron Microscopy
	3
	Ｅ
	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.


	456010
	微機電特論
	3
	選
	李佳言、上 

	微機電技術是一個革命性的關鍵技術。此技術主要的優勢包含產品微小化，攜帶輕便，可靠度高及成本低等等。微機電內容包含九大部分如下所示：.何為微機電技術，尺度效應，VLSI製程技術，體型微細加工，表面加工技術，電鍍及LIGA技術，微型整合結構，微機電產品簡介，微機電技術的應用。

	456010
	Special Topics on MEMS
	3
	Ｅ
	Chia-Yen Lee、F

	MEMS (Micro-Electro-Mechanical-System) is a revolutionary enabling technology. Those potential benefits including miniature, portability, improved reliability, low cost et. al. This course has ten part in topics of MEMS as follows: What is MEMS, Introduction to Microscopic world, Scaling rules- What happens in small world? Review of standard VLSI microfabrication process, Bulk micromachining, Surface Micromachining, Electroplating and LIGA, Integration of microstructures and electronics, Examples of MEMS products and Applications of MEMS transducers.


	456011
	生醫材料特論
	3
	選
	洪廷甫、上 

	介紹材料在生物醫學應用上的基本要求、評估材料是否適合用於生醫替代及植入物、介紹各種體內或體外之生物相容性實驗方法、講解基本生物材料力學、組織工程及彷生材料。

	456011
	Advanced Biomaterials
	3
	Ｅ
	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.


	456012
	生醫熱流特論
	3
	選
	苗志銘、上

	本課程規劃在讓學生認識生物醫學工程中所面對的熱流問題與解決途徑。課程內容含括理論基礎以及應用與分析工具的發展現況，著重在於微熱流工程在生物醫學工程的應用，例如植入式晶片開發及醫療光電設備與系統之整合實務上熱流分析的重要性。

	456012
	Introduction to Themal-Flow Biomedical Engineering
	3
	Ｅ
	Jr-Ming Miao、S

	The aim of this course is to introduce the thermal-flow problems happened in the biomedicine system and how to establish the key technology from engineering view. The course will start from the concept introduction of micro-thermal-flow science then focus on teaching students about the practical analytical and experimental applications on bio-technology, examples as implant biochips, and medical photonic equipments and diagonal systems.


	456013
	金屬材料特論
	3
	選
	曾光宏、上 

	本課程主要是介紹合金微結構與機械性質之關係, 及各合金在不同的製造方法及熱處理下之結構。課程包括(1)鐵-碳合金, (2)碳鋼, (3)合金鋼, (4)鋁合金, (5)銅及銅合金, (6)不鏽鋼。

	456013
	Essential Topics on  Metal Materials
	3
	Ｅ
	Kuang-Hung Tseng、F

	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.


	456014
	非破壞檢測技術
	3
	選
	曾光宏、上 

	本課程目標將介紹非破壞檢測之方法、理論及程序步驟，並於課程中介紹目前非破壞檢測技術之應用現況，以及材料破損分析實務，可使學生獲得相關之知識與實務，使成為日後職場之重要技能。本課程授課內容包括：液滲檢測技術、超音波檢測技術、射線檢測技術、渦電流檢測技術、磁粉檢測技術及破損分析等。

	456014
	Non-Destructive Testing Technology
	3
	Ｅ
	Kuang-Hung Tseng、F

	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.


	456015
	表面處理科技特論
	3
	選
	洪廷甫、上 

	本課程規劃在讓學生認識表面處理科技的發展和應用，著重在於熱處理、鋼鐵表面處理、防蝕與陽極處理及其他特殊機能表面處理技術理論與實務上的重要性。包含熱處理、鋼鐵表面處理、防蝕處理、陽極處理、功能性表面處理。

	456015
	Advanced Surface Treatment Technology
	3
	Ｅ
	Ting-Fu Hong、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. This course includes Heat treatments、Steel Surface treatments、Corrosion resistance treatments、Anodic treatments、Functional surface treatments.


	456016
	高分子材料
	3
	選
	盧威華、上 

	高分子材料, 特別是合成型高分子, 是無所不在且必須的. 高分子具有複雜的行為模式, 這些特性將被反映在環繞興奮氣息中的研究中. 本門課分為四大部分: 第一部分, 簡介, 介紹初步的觀念及高分子間的作用力; 第二部分, 高分子合成, 討論高分子合成反應之理論; 第三部分, 高分子物性, 討論高分子形態、轉變現象、鏈結構造; 第四部分, 高分子流變, 討論高分子黏彈特性。

	456016
	Polymer Science and Engineering
	3
	Ｅ
	Wei-Hua Lu 、F

	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.


	456017
	光電元件物理
	3
	選
	楊茹媛、上 

	本課程包括：能帶及載子、載子傳輸現象、P-N 接面、二極體元件、接面場效電晶體、絕緣閘極場效電晶體。

	456017
	Physics of optic-electrical devices
	3
	Ｅ
	Ru-Yuan Yang、F

	The contents include ：Energy Bands and Carrier、Carrier transport phenomena、p - n junction、Bipolar Device、Field effect transistor、MOSFET.


	456018
	陶瓷製程
	3
	選
	李英杰、上 

	本課程的目的是提供有關陶瓷技術和其實際應用的知識，並且強調基本材料和製程所需具備的觀念。將分別探討陶瓷元件的製造過程，說明從選擇原料經過成形、生胚製造、脫酯過程、燒結成形到品質管制等的每一步驟細節，每一個製造步驟都是以其對陶瓷組件成品的性質和品質來加以討論。其授課內容包括陶瓷製程簡介、陶瓷製程 – 添加劑、 漿料配製、生胚製程、燒結製程、電性量測。

	456018
	Ceramic Processing
	3
	Ｅ
	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.


	456019
	半導體與光電元件製程與設備
	3
	選
	楊茹媛、上 

	本課程包括：VLSI製造技術介紹、晶體成長 晶片製備、微影、氧化、擴散、離子佈值、化學汽相蒸鍍、物理汽相蒸鍍、蝕刻、隔離與金屬化。

	456019
	Process and Equipment of Semiconductor and Optic-Electrical Devices
	3
	Ｅ
	Ru-Yuan Yang、F

	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.


	456020
	材料工程特論與實作 (2)
	3
	選
	輪授、下 

	各種材料之基本原理、性質及應用概要性的介紹。包含傳統封裝技術及未來先進的封裝技術及材料發展、生物醫學材料的進階發展概念和應用、微機電製程技術流程及使用之機械設備、陶瓷技術和其實際應用的知識、太陽能電池技術和其實際應用的知識。

	456020
	Essential Topics and　Experiments on Materials Engineering (2)
	3
	Ｅ
	All Teachers、S

	This course is to introduce the various kinds of materials of the basic principle property and application. The content includes the assembly technology for electronics, concept and applications of biomedical engineering, basic knowledge of MEMS, scientific principles and technology of ceramic materials and knowledge of solar cell technology and its applications.


	456021
	新興科技產業分析
	3
	選
	曹龍泉、下

	本課程教學在於培養學生之新興科技產業發展架構的理論基礎及說明五種新興科技發展；其授課內容包括新興科技產業、國家近期重點科技發展、新興科技與經濟關係、產業分析工具、新興科技產業分析（一~五）--智慧化居住、前瞻材料、綠色能源、半導體、生物科技、智慧型機器人及個案研討。

	456021
	Emerging Technology Industry Analysis
	3
	Ｅ
	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.


	456022
	X光繞射學
	3
	選
	上

	本課程主要的目的是建立學生將來可以以X光作為研究工具的能力。本課程主要可分成四部份：一是結晶學原理、二是X光繞射的原理、三是X光繞射的基本應用、四是材料的結構分析。本課程包括：X-Ray 特性、晶體與倒晶格、X-Ray 繞射原理、實驗方法、a. Laue 法b. Powder 法c. Diffractometer and Spectrometer 量測、單晶與多晶量測、晶體結構鑑定、化學分析、實例分析。

	456022
	X-Ray Diffraction
	3
	Ｅ
	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.


	456023
	微機電製程技術與實務
	3
	選
	傅龍明、下

	本課程之目的：在介紹微機電製程技術中之主要流程及使用之機械設備，以供相關科系有興趣之同學修習，以便對國家重要產業有所瞭解。內容包括：了解微機電系統之製程，討論微型感知器及致動器的製程及工作原理，真空技術，參雜方法，光刻術，薄膜技術，製程規劃，實例探討。

	456023
	Practical Fabrication Technology for MEMS
	3
	Ｅ
	Lung-Ming Fu、S

	The purpose of this course is to introduce the basic knowledge of MEMS is fabricated to the students. The student who wants to attend in this course should have basic knowledge about physics and chemistry. The content of the course will include following topics: Mems process, Microsensor & acuator, Vacuum technology, Dopping, Light etching, Membrane technology and Process design.


	456024
	生醫工程特論
	3
	選
	洪廷甫、下

	本課程規劃在讓學生認識生物醫學工程的發展概念和應用，著重在於生物科技應用、醫療器材與植入物開發及醫療光電設備與系統之整合實務上的重要性。包含醫療科技與倫理、人體解剖學、生物力學、生物技術與組織工程、醫療材料與設備開發。

	456024
	Advanced Biomedical Engineering
	3
	Ｅ
	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.


	456025
	仿生工程與材料
	3
	選
	苗志銘、下

	本課程之教學目標在於培養學生之仿生科技與工程應用所需的力學知識與材料特性。課程發展的架構是以生物科技的介紹為出發點，接著以尺度效應的理論基礎說明生物力學，最後鼓勵學生以仿生工程創意設計的理念完成一個整合系統。

	456025
	Biomimetic Engineering and Materials
	3
	Ｅ
	Jr-Ming Miao、S

	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). 


	456026
	相變化
	3
	選
	下

	本課程討論材料相變化之基本原理與機構、擴散的原子機構滲性相變化、同質結核、核成長、異質結核、界面性質、微觀結構、凝固、析出、非滲性相變化等，及更深入討論相變化程序，包括凝固、晶體成長、析出、共析系統、再結晶體及晶粒成長、有序排列、非有序排列等相變化基礎現象；強調利用熱力學，介面結構及動力學方法探討相變化之行為及其導致形態。

	456026
	Phase Transformation
	3
	Ｅ
	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.


	456027
	材料接合技術
	3
	選
	曾光宏、下

	本課程將介紹材料接合之基本原理，並於課程中介紹目前產業最先進之接合技術與工程實務，以及接合品質管理，使學生能深入了解產業應用此製程技術之核心。授課內容包括接合製程原理、銲接冶金、接頭設計、電弧銲接技術、電阻銲接技術、固態銲接技術、軟銲與硬銲技術、先進接合技術、銲接機器人、銲接檢驗與品質控制。

	456027
	Materials Joining Technology
	3
	Ｅ
	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.


	456028
	熱處理工程特論
	3
	選
	曾光宏、下

	本課程將介紹材料熱處理之高等理論，並於課程中介紹目前產業最先進之熱處理技術與工程實務，以及品質工程，使學生能深入了解產業應用此製程技術之核心。授課內容包括熱處理原理、硬化能、熱處理爐及其相關設備、熱處理製程控制、碳鋼熱處理、合金鋼熱處理、不銹鋼熱處理、工具鋼熱處理、鑄鐵熱處理、熱處理品質與製程保證。

	456028
	Special Topics on Heat Treatment Engineering
	3
	Ｅ
	Kuang-Hung, Tseng、S

	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.


	456029
	鋼鐵電弧銲接實務
	3
	選
	曾光宏、下

	本課程目標主要係介紹鋼鐵料電弧銲接之理論、方法及程序，並於課程中進行鋼鐵銲接實務培訓，以及輔導學生參加技術士技能檢定，可使學生獲得職業證照，並使成為學生日後職場就業之關鍵技能。本課程授課內容包括：(1)安全操作、(2)銲接實務、(3)切割實務、(4)接頭幾何與銲接符號、(5)鋼鐵性質與破壞性試驗、(6)鋼鐵銲接冶金、(7)銲道瑕疵與缺陷、(8)銲道目視檢驗。

	456029
	Arc welding practices for steels
	3
	Ｅ
	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.


	456030
	電子構裝技術
	3
	選
	盧威華、下

	電子構裝技術課程是對電子元件的傳統封裝技術及未來先進的封裝技術及材料發展做一深入的介紹。內容包括(1)金線連結技術, (2)導線架/接著劑/錫膏/助銲劑, (3)覆晶構裝技術, (4)可靠性測試, (5)破壞模式分析。

	456030
	Electronic Packaging technology for Electronics
	3
	Ｅ
	Wei-Hua Lu 、S

	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.


	456031
	複合材料力學
	3
	選
	盧威華、下

	計算同軸向及多軸向之複合材料剛性及強度, 藉由層板理論分析複合材料內部應力分佈及各項機械性質。授課內容為(1)同軸向複合材料剛性, (2)應力與應變轉換, (3)同軸向複合材料之偏軸剛性, (4)對稱型積層板剛性, (5) 對稱型三明治積層板撓曲剛性。

	456031
	Mechanics of Composite Materials
	3
	Ｅ
	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.


	456032
	積層陶瓷元件
	3
	選
	李英杰、下

	本課程的目的是提供有關陶瓷技術和其實際應用的知識，並且強調基本材料和所需具備的性質觀念。將分別探討介電陶瓷的物理性質、熱性質和機械性質，其與原子鍵結、晶體結構和微觀結構的關係。另外也將研究積層陶瓷元件的製造過程，說明從選擇原料經過成形、生胚製造、脫酯過程、燒結成形到品質管制等的每一步驟細節，每一個製造步驟都是以其對陶瓷組件成品的性質和品質來加以討論。

	456032
	Multilayer Ceramic Device
	3
	Ｅ
	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.


	456033
	前瞻性太陽能電池設計與趨勢
	3
	選
	楊茹媛、下

	本課程的目的是提供有關太陽能電池技術和其實際應用的知識。各章節將分別介紹太陽能電池的原理，性質，及各種不同形式太陽能電池之設計原理。另外也將介紹太陽能電池的製造過程及量測方法與原理。最後，將對台灣與全球之太陽能電池產業之發展趨勢作一介紹。包含晶片型矽基太陽能電池、薄膜型矽基太陽能電池、化合物太陽能電池、染料敏化太陽能電池、有機/無機太陽能電池、奈米結構太陽能電池。

	456033
	The Design and Trend of Original Solar Cell
	3
	Ｅ
	Ru-Yuan Yang、S

	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.
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