机械科学与工程   学院  硕士 研究生课程简介
(中英文各一份)
	课程名称：薄膜技术
	课程代码：100.619

	英文名称： Thin film technology

	课程类型：■讲授课程  □实践（实验、实习）课程  □研讨课程  □专题讲座  □其它

	考核方式：实验及期末研究报告                            
	教学方式：讲授

	适用专业：机械类                   
	适用层次： 硕士 ■      博士 ■

	开课学期：秋季           
	总学时/讲授学时： 32 / 24 
	学分：2

	先修课程要求：大学物理等

	课程组教师姓名
	职  称
	专  业
	年  龄
	学术专长

	陈蓉
	教授
	机电
	34
	微纳制造

	
	
	
	
	

	课程负责教师留学经历及学术专长简介：

陈蓉博士  女，1978年8月生，湖北武汉人。华中科技大学特聘教授、博士导师。中国科学技术大学学士学位、美国斯坦福大学硕士、博士学位。回国前，在美国英特尔研究院及美国应用材料公司担任资深研究科学家，从事电子器件制备工艺及设备的研究开发。中组部首批“青年千人计划”入选者，教育部“新世纪人才支持计划”获得者。

2011年9月回国，目前研究方向集中在微纳制造、薄膜-沉积工艺及装备、微电子和新能源领域的纳米器件开发。围绕着原子层沉积、纳米颗粒制备、薄膜工艺与设备开发，承担了多项微电子与新能源相关项目的研究，是选择性原子层沉积技术的先驱者之一。获美国半导体研究协会Simon Karecki奖、首届德州仪器微电子领域女性领袖奖等。中国硅酸盐学会薄膜与涂层分会理事，中国机械工程学会高级会员，美国电气电子工程学会(IEEE)、材料研究学会(MRS)、电化学学会(ECS)、物理学会(APS)及美国化学学会(ACS)会员。曾担任美国劳伦斯-伯克利国家实验室开放基金特邀专家评审组成员、英特尔风险投资部门纳米材料及新能源技术顾问及学术基金部门顾问。长期担任 AACS Nano、pplied Physics Letters、Journal of Applied Physics等国际权威期刊特邀审稿人。
第一部分: 课堂授课   24学时
第1章 绪论（2学时）
第2章 真空技术 (4学时)
2.1 概论及基本原理
2.2 真空泵及其应用
第3章 薄膜制备方法 (8学时)
3.1 定义、特性、应用
3.2 真空沉积技术
3.3 非真空沉积技术
第4章 薄膜测试技术（10学时）
4.1材料性质

4.2 电学性质

4.3光学性质

4.4力学性质

4.5 其他性质
第二部分: 实验课程   8学时

第5章 薄膜制备及测试实验（8学时）
根据学生具体相关科研或选取的项目来分组实验

目的：

1. 综合运用所学知识，扩展课堂所讲授的内容。

2. 针对学生自己的课题（或选取感兴趣的课题）进行相关实验并撰写专题报告。
内容与要求：

1. 每个项目（组）可以一人(或多人)自由组合，根据具体上课人数来定。每个项目组选取相关专题（鼓励是学生自己正在做的相关课题），与任课老师讨论后有针对性的收集资料、设计实验并进行相关测试，给出详细的报告。如果决定团队共同完成，则强调团队协作来针对某一研究领域的各个研究方向进行完整的叙述，共同完成一个项目。

2. 每个项目组提交一份总体报告，对于团队项目则需明细每个成员的贡献，总体报告的评分计入每个组员的成绩中。


	教材： 
课件电子文档作为学习的主要参考；鼓励学生自己从一些其他书籍和文献中进一步获得信息


	主要参考书：

1. “Handbook of Thin Film Materials, Volume 1 Deposition and Processing” by Hari Singh Nalwa (Editor) 

2. “Handbook of Thin Film Deposition (Materials and Processing Technology)” by Krishna Seshan 

3. “Handbook of Thin Film Technology (McGraw-Hill Handbooks)” by Leon I. Maissel and Reinhard Glan

4.  “Fundamentals of Surface and Thin Film Analysis” by L. C. Feldman and J. W. Mayer

5. “Thin Film Technology Handbook” by Aicha Eishabini-Riad, Fred D. Barlow and ISHN

6. “Materials Science of Thin Films, Second Edition” by Milton Ohring
7. Basic Vacuum Practice, Third Edition by Varian Vacuum Products (now part of Agilent), Part Number 900-0085

8. “薄膜技术与薄膜材料”田民波编著


机械科学与工程   学院  全英 研究生课程简介
(中英文各一份)
	Course Name：Thin Film Technology 
	Course Code：

	Course Type：■ PhD course    ■ Master course

	Assessment way： Experiment and the final research report                             
	Teaching Method：English

	Applicable professional： Mechanical
	Applicable level：■Master■PhD

	Semester： Autumn   
	Classes：32/24
	Credit：2

	Ap course requirements： Undergraduate Physics

	Teacher Name 
	Technical Post
	Major
	Age
	Academic direction

	Rong Chen
	Professor
	Electro-

Mechanical
	34
	Micro-/Nano-Manufacture

	
	
	
	
	

	Introduction of the Prof：
Dr. Rong Chen, who is Huazhong University of Science and Technology (HUST) professor and doctoral supervisor, received her Doctoral and Master degrees from Stanford University and bachelor degree from University of Science and Technology of China (USTC). She joined school of mechanical science and engineering, Huazhong University of Science and Technology (HUST) in 2011. Prior to that, she was a senior researcher in Intel Labs and Applied Materials, Inc., Santa Clara, USA, performing research and development in VLSI process and related equipment development. She was among the first batch of researchers awarded the young 1000 talent program -The Recruitment Program of Global Experts- granted by Organization Department of the CPC Central Committee, and the new century talents in Universities support.
Prof. Chen is a pioneer in the field of atomic layer deposition (ALD), nanoparticle synthesis and thin film technology. She had participated in several electronic and energy related projects, and is one of the inventors of area selective ALD process. Prof. Chen is the recipient of the Simon Karecki award from Semiconductor Research Corporation (SRC). She is now a council member of the Chinese Ceramic Society (CCS), thin film and coating division, senior member of Chinese Mechanical Engineering Society (CMES), member of the Institute of Electrical and Electronics Engineers (IEEE), Materials Research Society (MRS), Electrochemical Society (ECS), American Physical Society (APS), American Chemical Society (ACS). She also served as a technical advisor for Intel Capitals and Intel Academic Research Office, invited Proposal Study Panel reviewer for Lawrence Berkeley National Laboratory, and invited reviewer for distinguished international journals such as Applied Physics Letters, Journal of Applied Physics. 

Course Syllabus:

Lectures (24 classes)

Chapter 1： Course Overview(2)
Chapter 2： Vacuum technology (4)

§2.1 Definition, terms and theoretical basics

§2.2 Pumps, components, and their applications

Chapter 3： Thin film deposition technique (8)

§3.1 Definition, properties, and applications

§3.2 Vacuum-based deposition techniques 

§3.3 Non-vacuum-based deposition techniques 

Chapter 4： Thin film characterization (10) 
§4.1 Material characterization

§4.2 Electrical characterization 

§4.3 Optical characterization 

§4.4 Mechanical characterization

§4.5 Characterization on other properties

Group project (8 classes)

Chapter 5: Applications on thin film technology

Course Objective：
 1. Learning the fundamentals of the thin film technology and extending knowledge into adjacent fields and students own research;

 2. Aiming at student’s own project or interests, proceeding the related experiments and write the subjective report
Content and Requirement:

1. Every group (one or more students, according to the number of students) chooses a topic (their own research topic will be the best) and collects the relevant information, designs the experiment, make the corresponding test, and write a final report.

2. Every group must hand in a team report with the indication of each indicates contributions in the team project. The final report score will be put into the every member’s final grade.



	Teaching Book： 

Soft copy of lecture notes will be given as a guidance; the students are encouraged to gain further information from books and literatures


	Main Reference：
9. “Handbook of Thin Film Materials, Volume 1 Deposition and Processing” by Hari Singh Nalwa (Editor) 

10. “Handbook of Thin Film Deposition (Materials and Processing Technology)” by Krishna Seshan 

11. “Handbook of Thin Film Technology (McGraw-Hill Handbooks)” by Leon I. Maissel and Reinhard Glan

12.  “Fundamentals of Surface and Thin Film Analysis” by L. C. Feldman and J. W. Mayer

13. “Thin Film Technology Handbook” by Aicha Eishabini-Riad, Fred D. Barlow and ISHN

14. “Materials Science of Thin Films, Second Edition” by Milton Ohring

15. Basic Vacuum Practice, Third Edition by Varian Vacuum Products (now part of Agilent), Part Number 900-0085

16. “薄膜技术与薄膜材料”田民波编著


