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This course will introduce the process principles and technologies of semiconductor components. In
this course, the development and process of integrated circuits will be introduced in detail. Due to the large
demand for commercial electronic components (including mobile phones, automotive chips, and military
electronic components), coupled with the promotion and popularization of global computer and network
construction, the development of the semiconductor industry has also become more vigorous with the
deduction of the times. Among them, the semiconductor manufacturing process is the basis for the
development of these components. To this end, this course will provide students with the knowledge of
related component design and necessary process technology for semiconductor component process
technology. In addition, students will give an oral presentation at the end of the semester.
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Students will learn the process principles and technologies of semiconductor components and the
development of semiconductor industry and related materials, including component process, masking,
etching technology and the working mechanism of electronic components such as transistors.
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Introduction  of 1. B.rief.History of Integrated D1, D2, D3, D4,D5, D6,
optoelectronics Circuits 3 D7, D8, b3
. Brief Overview of Integrated
semiconductor .
Circuits
1. Introduction & Yield D1, D2, D3, D4,D5, D6,
Introduction to|2. Cleanroom Basics D7, D8, D9
Integrated 3. Basic Structure of an Integrated
Circuit Circuit Fabrication Facility
Fabrication 4. Testing and Packaging
5. Future Trends
1. What Is a Semiconductor? D1, D2, D3, D4,D5, D6,
2. Bandgap D7, D8, D9
Semiconductor |3. Crystal structure
. . . 3
Basics 4. Doping semiconductor
5. Dopant concentration and
conductivity
Wafer 1. Why Silicon? D1, D2, D3, D4,D5, D6,
Manufacturing, |2. Crystal Structures and Defects D7, D8, D9
Epitaxy, and 3. Sand to Wafer 3
Substrate 4. Epitaxial Silicon Deposition
Engineering 5. Substrate Engineering
1. Thermal Process Hardware D1, D2, D3, D4,D5, D6,
2. Oxidation D7, D8, D9
Thermal 3. Diffusign
Processes 4. Annealing 3
5. High-Temperature Chemical
Vapor Deposition
6. Rapid Thermal Processing
Photolithograph 1. Photoresist D1, D2, D3, D4,D5, D6,
2. Photolithography Process 3 D7, D8, D9
y 3. Lithographic Technology Trends
1. Definition of Plasma D1, D2, D3, D4,D5, D6,
2. Collisions in Plasma D7, D8, D9
Plasma Basics 3. Plasma Parameters 3
4. lon Bombardment
5. Direct-Current Bias
6. Advantage of Plasma Processes
1. lon Implantation Basics D1, D2, D3, D4,D5, D6,
lon Implantation|2. lon Implantation Hardware 3 D7, D8, D9
3. lon Implantation Process




1. Etch Basics D1, D2, D3, D4,D5, D6,
2.  Wet Etch Process D7, D8, D9
Etch 6 1 1 e
¢ 3. Plasma (Dry) Etch
4. Plasma Etch Processes
. 1. Chemical Vapor Deposition D1, D2, D3, D4,D5, D6,
Chemical Vapor . .
. 2. Chemical vapor deposition D7, D8, D9
Deposition and
. . . reactor types 6 1 1
Dielectric Thin . .
. 3. Chemical vapor deposition
Films .
basics
1. Conducting Thin Films D1, D2, D3, D4,D5, D6,
2. Metal Thin-Film Characteristics D7, D8, D9
Metallization 3. Metal Chemical Vapor| 3 1 1
Deposition
4. Physical Vapor Deposition
1. Chemical Mechanical Polishing D1, D2, D3, D4,D5, D6,
Hardwar D7, D8, D9
. 2. Chemical Mechanical Polishing
Chemical Slurries
Mechanical 1 1
e.c :?mlca 3. Chemical Mechanical Polishing 3
Polishing ,
Basics
4. Chemical Mechanical Polishing
Processes
1. Wafer Preparation D1, D2, D3, D4,D5, D6,
2. lIsolations D7, D8, D9
3.  Well Formation
Process 4. Transistor Formation 3 1 1
Integration 5. Metal-Oxide-Semiconductor
Field-Effect Transistors with
High-k and Metal Gates
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1 Introduction
2 Introduction to Integrated Circuit Fabricatio
3 Semiconductor Basics
4 Wafer Manufacturing, Epitaxy, and Substrate Engineering
5 Thermal Processes
6 Photolithography
7 Plasma Basics
8 lon Implantation
9 Midterm Exam
10 Etch
11 Etch
12 Chemical Vapor Deposition and Dielectric Thin Films
13 Chemical Vapor Deposition and Dielectric Thin Films
14 Metallization
15 Presentation
16 Chemical Mechanical Polishing
17 Process Integration
18 Final Exam
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