工程硕士集成电路工程领域专业学位研究生培养方案

（代码：085209    授工程硕士专业学位）

一、培养目标

1．掌握本领域坚实的基础知识和系统的专门知识；掌握本领域的基本研究方法与技能，具备一定的研究实际问题的能力；
2．掌握并能熟练运用一门外国语；
3．培养严谨求实的学习态度和工作作风；
4．可胜任本领域的相关的工作。

二、主要研究方向

1．集成电路设计与测试
2．嵌入式系统分析与应用

3．集成传感器与智能系统
4．集成电路制造技术
5．信息材料设计与微纳器件
6．微电子显示、太阳能和传感器阵列设计与应用

三、学习年限与培养方式

培养方式为全日制，专业硕士学位的学习年限一般为2年。

四、学分要求与分配

总学分要求≥32学分，其中学位课学分要求≥18学分，研究环节要求≥14学分，具体学分分配如下表：

	总学分
	≥32学分

	修课

学分
	≥18学分
	校级公共课程≥7学分，其中：英语2学分，思政类2学分、数学3学分

	
	
	专业领域基础课≥2学分（必修）

专业选修课≥6学分

实践教学（实验、设计、调查分析）≥3学分

	
	
	补修课程、任选课程只计成绩，不计学分

	研究

环节
	≥14学分
	专业课程实习实践（含报告）
	4学分
	实践环节

≥4学分

	
	
	专业实训（含报告）
	4学分
	

	
	
	开（选）题报告
	1学分
	必修

	
	
	论文中期进展报告
	1学分
	必修

	
	
	专业学位论文
	8学分
	必修


五、课程设置及学分分配

全日制集成电路工程领域专业学位硕士研究生课程设置

	类别

课程
	课程
代码
	课程名称
	学时
	学分
	季节
	开课单位
	备注

	学位课程

≥18学分
	公共
课程
≥7
学分
	411.500
	第一外国语（英语）
	32
	2
	秋
	外语学院
	必修

	
	
	408.601
	中国特色社会主义理论与实践研究
	36
	2
	秋
	马院
	

	
	
	011.700
	应用高等工程数学
	48
	3
	秋
	数学学院
	

	
	
	408.602
	自然辩证法概论（理工）
	18
	1
	秋
	马院
	选修

	
	专业

领域

基础课

≥2
学分
	182.592
	半导体物理专题
	40
	2.5
	秋
	光电信息学院
	必修

≥4
学分

	
	
	182.550
	集成电路设计基础
	32
	2
	秋
	光电信息学院
	

	
	
	182.593
	信息材料与器件
	40
	2.5
	秋
	光电信息学院
	

	
	
	182.551
	超大规模集成电路与系统导论
	32
	2
	秋
	光电信息学院
	

	
	专业

选修课

限定
选修
≥6
学分

方向任选一
	182.587
	系统芯片（SOC）设计方法
	32
	2
	秋
	光电信息学院
	设计
方向

	
	
	182.552
	微处理器结构及设计
	32
	2
	秋
	光电信息学院
	

	
	
	182.553
	通信集成电路设计
	32
	2
	秋
	光电信息学院
	

	
	
	182.591
	CMOS射频集成电路设计
	32
	2
	秋
	光电信息学院
	

	
	
	182.590
	CMOS混合信号电路设计
	32
	2
	秋
	光电信息学院
	

	
	
	182.554
	IP技术标准与硅知识产权
	32
	2
	秋
	光电信息学院
	

	
	
	182.555
	现代集成电路测试方法
	32
	2
	
	光电信息学院
	测试
方向

	
	
	182.556
	集成电路芯片可测试性设计
	32
	2
	
	光电信息学院
	

	
	
	182.557
	集成电路系统可靠性技术
	32
	2
	
	光电信息学院
	

	
	
	182.558
	硅超大规模集成电路工艺技术
	32
	2
	
	光电信息学院
	工艺与器件
方向

	
	
	182.564
	太阳能电池及其应用
	32
	2
	春
	光电信息学院
	

	
	
	182.567
	微系统设计
	32
	2
	春
	光电信息学院
	系统与应用
方向

	
	
	182.565
	嵌入式系统设计与应用
	32
	2
	春
	光电信息学院
	

	
	
	182.797
	参加学术讲座或学术报告

（合计至少6次）
	
	1
	
	光电信息学院
	

	
	实践教学（实验、设计、调查分析）≥3学分
	182.793
	电子技术综合实验设计
	
	4
	
	光电信息学院
	

	
	
	182.796
	项目管理实践
	
	2
	
	光电信息学院
	

	
	
	182.795
	专业领域调查分析报告
	
	1
	
	光电信息学院
	

	
	
	182.794
	行业发展报告
	
	1
	
	光电信息学院
	

	非学位课
	补修
课程
	
	微电子器件与IC设计基础
	
	
	
	光电信息学院
	本科非电子大类的硕士生必修

	
	
	
	半导体物理
	
	
	
	光电信息学院
	

	实践
研究
环节
≥14学分
	650.705
	专业课程实习实践（含报告）
	
	4
	
	光电信息学院
	实践环节必修

学分≥4

	
	650.706
	专业实训（含报告）
	
	4
	
	光电信息学院
	

	
	650.708
	开（选）题报告
	
	1
	
	光电信息学院
	必修

	
	650.709
	论文中期进展报告（硕）
	
	1
	
	光电信息学院
	必修

	
	650.710
	专业学位论文（硕）
	
	8
	
	光电信息学院
	必修


六、实践环节

1．实践总要求

（1）以职业需求为目标，以综合素养和应用知识与能力提高为核心，积极推动应用型人才培养与综合设计实践，实现高层次实用型人才培养的正确定位。

（2）根据人才培养定位，完成从服务支持工程师，到设计工程师，乃至研究工程师转变，实现由设计实践实验教学、参与课题研发、校外企事业单位的实习实践多层次互动培养。

（3）实践时间总要求。在学期间，确保参与设计实践时间。所有研究生实践教学不少于半年；其中应届本科生的实践教学时间原则上不少于1年。直接服务于就业目标的学习、实习、研发等活动，包括校内实验教学、参与导师课题的研发，校外企事业单位的实习实践等。

（4）在课程教学与实践教学过程中，注重培养实践研究和创新能力，增长实际工作经验，缩短就业适应期限，提高专业素养及就业创业能力。

（5）依托国家集成电路人才培养基地、国家人才培养模式创新实验区和校外人才培养联合基地，强化实践全过程管理与质量评价，认真撰写实践学习计划与总结报告，确保实践教学质量。

2．理论设计与实践方法相结合系列实践特色课程

结合参与科研项目和根据实践要求，实行特色实践课程系列5选择2实践方案，完成两门实践课程，其中每门实践课程2学分。要求撰写总结报告各自侧重点有所不同。可分别从项目管理实践和实习实践角度进行总结和提炼，主要内容包括提交设计实践计划、项目集成与管理实施实践和总结报告。五门实践课程系列，包括：

（1）集成电路设计实践，结合典型数字集成电路设计或者模拟集成电路应用案例，实践掌握数字集成电路设计全流程，包括前端和后端设计；掌握模拟集成电路设计全流程，包括版图设计。

（2）现代集成电路测试方法实践，结合集成电路测试原理，学习集成电路测试设备和测试方法，完成相关实践。

（3）集成电路微制造实践，结合相关微电子工艺典型实验，进行相关微电子器件与系统微加工，或者微机电系统设计制作，完成相关实践。

（4）新型信息材料设计、制备与微纳器件建模实践，结合半导体物理知识，设计相关微纳器件，完成建模和仿真。

（5）集成电路系统应用设计实践，分别选取代表性系统应用进行设计实践，这里以嵌入式系统设计实践为例，主要掌握电路图、PCB、焊接、软硬件调试等。 

七、学位论文

1．工程硕士的学位论文的选题可以直接来源于生产实际或具有明确的生产背景和应用价值。学位论文选题应具有一定的先进性和技术难度，能体现工程硕士研究生综合运用科学理论、方法和技术手段解决工程实际问题的能力。学位论文选题可以是一个完整的集成电路工程项目，可以是工程技术研究专题，也可以是新工艺、新设备、新材料、集成电路与系统芯片新产品的研制与开发。

2．要求每一位工程硕士生都必须在导师指导下独立完成自己的学位论文。

3．学位论文应包括：课题意义的说明、国内外动态、设计方案的比较与评估、需要解决的主要问题和途径、本人在课题中所做的工作、理论分析、设计计算书、测试装置和试验手段、计算程序、实验数据处理、必要的图纸、图表曲线与结论、结果的技术和经济效果分析、所引用的参考文献等，与他人合作或前人基础上继续进行的课题，必须在论文中明确指出本人所做的工作。

4．论文内容应注重在解决集成电路工程领域实际问题上有较高的理论水平和应用价值。

5．论文的工作程序至少应包括开题、中期检查、预答辩、答辩等过程。其中，论文自开题后的实际工作时间不应少于一年。

6．鼓励论文指导实行双导师制，如果实行双导师制，则选题、开题、答辩均需校、企导师共同参与并签署书面意见。

7．工程硕士论文必须通过依托培养单位组织的论文预答辩，预答辩时必须由培养单位的工程技术人员参加。通过预答辩的工程硕士学位论文才能正式进行评阅。

8．学位论文评阅人和答辩委员会成员中，应有集成电路实践领域具有高级专业技术职务的专家。在收到至少两名论文评阅人同意进行答辩的评阅意见之后，方可组织对工程硕士论文的正式答辩。答辩委员会由3-5位专家组成，论文评阅人和答辩委员会成员必须具有高级专业技术职务。

八、学位授予

完成课程学习，修满规定的学分，通过学位论文答辩的工程硕士研究生，符合授予学位条件者，经培养单位学位评定机构审核批准授予工程硕士学位。

Training Scheme for Master Degree Program of
Integrated Circuit Engineering

(Discipline code: 085209    Master of Engineering)

I. Educational Objectives

Through the study of the M. Eng. degree, the students are able to master the basic theory, professional knowledge and current status and development trend of integrated circuits engineering, develop the practice and innovative ability to solve practical problems, and be trained to have rigorous and realistic scientific attitude and good work ethic, be competent in the field of integrated circuits engineering and master a foreign language. 

II. Main Research Areas

1. Design and test of integrated circuits

2. Analysis and application of embedded system

3. Integrated sensors and intelligent system

4. Manufacturing technology of integrated circuits

5. Information materials design and nano/micro devices  

6. Design and application of microelectronic display, solar energy and sensor array

III. The Length of Schooling and Training Mode

The M. Eng. Student should be studied in full-time scheme. The M. Eng. Student are trained in terms of professional courses, professional practice and final dissertation, which should be completed no longer than 2 years.

IV. Credit Requirement and Allocation

Each student is required to gain at least 32 credits, including at least 18 courses learning credits and 14 research credits, as show in the following table.

	Total Credits
	≥32 credits

	Courses learning

credits
	≥18 credits
	Public courses credits ≥ 7 credits, including 2 for English course, 2 for political courses, and 3 for mathematical courses.

	
	
	Fundamental requisite courses ≥ 2 credits
Fundamental optional courses ≥ 6 credits
Practices (experiments, design and survey analysis) ≥ 3 credits

	
	
	Only scores but no credits for redeemed and voluntary courses.

	Research

credits
	≥14 credits
	Special course design and reports
	4 credits
	Practical phase

≥4 credits

	
	
	Special practices and reports
	4 credits
	

	
	
	Dissertation topic selection report
	1 credit
	Required

	
	
	Dissertation interim report
	1 credit
	Required

	
	
	The final dissertation
	8 credits
	Required


V. Curriculum Provision and Credit Allocation

Curriculum for Master of Integrated Circuit Engineering
	Courses type
	Course code
	Course name
	Time
	Credit
	Semester
	Department
	Other

	Degree required courses Study ≥ 18 credits
	Public courses
≥7 credits
	411.500
	First foreign language(English)
	32
	2
	autumn
	School of Foreign language
	Required

	
	
	408.601
	Theory and Practice of Scientific Socialism with Characteristics
	36
	2
	autumn
	School of Marxism
	

	
	
	011.700
	Advanced Engineering Mathematics
	48
	3
	autumn
	School of Mathematics and Statistics
	

	
	
	408.602
	Dialectics of Nature
	18
	1
	autumn
	School of Marxism
	Elective

	
	Professional fundamental courses
≥ 2 credits
	182.501
	Special topics of semiconductor physics
	40
	2.5
	autumn
	OEI
	Required courses
≥ 4 credits

	
	
	182.500
	Fundamentals of IC design
	32
	2
	autumn
	OEI
	

	
	
	182.503
	Information materials and devices
	40
	2.5
	autumn
	OEI
	

	
	
	182.511
	Introduction to VLSI
	32
	2
	autumn
	OEI
	

	
	Professional optional courses 
≥ 6 credits
	182.587
	Design Method of SOC
	32
	2
	autumn
	OEI
	Design Field

	
	
	182.552
	Microprocessor Structure and design
	32
	2
	autumn
	OEI
	

	
	
	182.553
	Design of communication IC
	32
	2
	spring
	OEI
	

	
	
	182.591
	Design of CMOS RF IC
	32
	2
	autumn
	OEI
	

	
	
	182.590
	Design of CMOS Analog/digital mixed- signal IC
	32
	2
	spring
	OEI
	

	
	
	182.554
	IP technology standards and intellectual property for silicon
	32
	2
	autumn
	OEI
	

	
	
	182.555
	Test methods of Modern IC
	32
	2
	
	OEI
	Test Field

	
	
	182.556
	Testability Design of IC chip
	32
	2
	
	OEI
	

	
	
	182.557
	Reliability technology of IC System
	32
	2
	
	OEI
	

	
	
	182.558
	Technology of Silicon VLSI IC
	32
	2
	
	OEI
	Field of Technology and Devices

	
	
	182.564
	Solar cells and their applications
	32
	2
	spring
	OEI
	


	
	
	182.567
	Microsystem design
	32
	2
	spring
	OEI
	Field of System and Application

	
	
	182.565
	Design and application of embedded system
	32
	2
	spring
	OEI
	

	
	
	182.797
	Attend academic lectures or academic report
	
	1
	
	OEI
	≥ 6 times

	
	Practices (experiments, design and survey analysis)
≥3 credits
	182.793
	Comprehensive experiment design
	
	2
	
	OEI
	

	
	
	182.796
	Practice on the project management
	
	2
	
	OEI
	

	
	
	182.795
	Survey analysis report of professional field
	
	1
	
	OEI
	

	
	
	182.794
	Industry (profession) development report
	
	1
	
	OEI
	

	Non-degree required course
	Redeemed course
	
	Fundamentals of Microelectronic devices and ICdesign
	
	
	
	OEI
	Required courses for major in non-electronic undergradu-ate students

	
	
	
	Semiconductor physics
	
	
	
	OEI
	

	Practical and Research Phase≥14 credits
	650.705
	Professional courses practices and reports
	
	4
	
	OEI
	Required

	
	650.706
	Professional field work and reports
	
	4
	
	OEI
	

	
	650.708
	Dissertation topic selection report
	
	1
	
	OEI
	

	
	650.709
	Dissertation interim report
	
	1
	
	OEI
	

	
	650.710
	The final dissertation
	
	8
	
	OEI
	


VI. Internship and Practical Training

1. General requirements
(1) With professional demand as the goal, with comprehensive quality and application of knowledge and ability raise as the core, actively promote applied talents cultivation and comprehensive design practice, and realize correct localization of high-level practical talents training.
(2) According to the positioning of personnel training, complete the transforming from service support engineers, to design engineers, and even a research engineer, to achieve the multi-level interactive training of the design practice of experimental teaching, participating in project research and development, and internship practice in enterprises and institutions outside.
(3) Total practice time requirements. During the period of learning, make sure the time of participating in the design practice. All graduate students must have teaching practice of not less than six months, and forthcoming undergraduates must have practical time, in principle, of not less than one year. Directly serving the employment target of study, practice, research and development activities, including experimental teaching course, participate in the research and development of teacher subject, off-campus internship practice of enterprises and institutions, etc.

(4) In the process of course and practice teaching, pay attention to cultivate practical research and innovation ability, increase the practical work experience, shorten the adaptation period of employment, and improve their professional quality and ability of employment and entrepreneurship. 

(5) Relying on the national integrated circuit talent training base, national personnel training mode innovative experimental area and outside the joint bases of personnel training, strengthening whole practice process management and quality evaluation, carefully writing practice study plan and summary report, and ensuring the quality of practice teaching.

2. Characteristic curriculum series based on integration of theory and practice

Combining with participating in research projects and according to practical requirements, implement the scheme of choosing 2 of 5 characteristic curriculum series, and complete two practice course, each practice course 2 credits. Summary reports have different emphasis, which could be summarized and refined from the perspective of project management practice and internship practice respectively, including the design practice plan, project integration and implementation of management practice and summary reports. 5 characteristic curriculum series include:
(1) For integrated circuit design practice, combining with application cases of typical digital integrated circuit or analog integrated circuit design, all students should master the whole process of digital integrated circuit design including front-end and back-end design; and the whole process of analog integrated circuit design including layout design.
(2) For modern integrated circuit test practice, combining with the integrated circuit testing principle, all students should study integrated circuit test equipment and methods, and complete related practice.
(3) For integrated circuit manufacturing practices, combining with related typical experiments to microelectronics technology, all students are able to carry out related micro processing of microelectronic devices and systems, or MEMS design and manufacture, and complete related practice.
(4) For new information material design, preparation and nano/micro- devices modeling practice, combining with semiconductor physics knowledge, all students are able to design related nano/micro- devices, and complete the modeling and simulation.
(5)For integrated circuit system application design practice, students are able to select representative system application, carry out design practice, for example, in embedded system design practice,and master the techniques of circuit diagram, PCB, software and hardware debugging, welding, etc.
VII. Degree Thesis

1. Dissertation topic of Master of engineering can directly be from the actual production or have clear production background and application value. Dissertation topic should have certain sophistication and technical difficulties, can reflect the ability that engineering graduates use scientific theory, method and technology to solve practical engineering problems. Dissertation topic can be a complete integrated circuit engineering project, or research and development of new technology, new equipment, new materials, and new integrated circuit chip and system products.
2. Each engineering master is required to independently finish his dissertation under the guidance of advisors.

3. Dissertation should include the topic significance, domestic and foreign dynamic, comparison and evaluation of design scheme, the main problems to be solved and the way, his own work in the project, theoretical analysis, design calculation, test equipment and test methods, calculation program, experimental data processing, the necessary drawings, charts, curves and conclusion, the technical and economic effect analysis of results, cited references, etc.. If project is based on cooperating with others or continuing of predecessors' research, author’s work should make clear in the dissertation.

4. Dissertation content should pay attention to deal with the problem of integrated circuit engineering practice and have higher theoretical level and application value.
5. Work procedures of dissertation should include at least the process of selecting topic, mid-term examination, pre-defense, defense, etc. Among them, the actual working time of dissertation shall not be less than one year after selecting topic.
6. Encourage dissertation guidance implementing the double tutorial system. If implementing the double tutorial system, school and enterprise mentors must participate in the selected topic, opening, and defense and signed written comments.
7. Engineering master's thesis must pass pre-defense, which is organized by the train units. Preliminary defense must have engineering and technical personnel in the training units. Dissertation of master degree cannot be reviewed until passing pre-defense. 
8. There must be senior professional technical experts in the field of practical integrated circuits among dissertation reviewers and defense committee members. Official defense could not be organized until receiving at least two comments of agreeing defense. Defense committee is composed of 3-5 experts, who must have a senior professional technical position.
VIII. Degree Awarding

When M. Eng. Student has gained enough credits, finished the research work and final dissertation, and passed the dissertation presentation and check of HUST Degree Award Committee, he will be awarded the Ms. Degree.

