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The course information as follows may be subject to change, either during the session because of unforeseen

circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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Through this course, students can have a comprehensive understanding of the
importance of third-generation semiconductor materials and devices in national
development strategies, and a deeper understanding of new semiconductor lighting and
display represented by silicon carbide and gallium nitride materials. Power electronics,
lasers and detectors, visible light communication and other concepts and corresponding
device operating principles. It lays the foundation for its subsequent study and research
in related fields.
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The course will introduce the fundamentals of the third generation semiconductor material and devices, including their

pics for the course include crystal structures, kinetic molecular theory and thermally

characteristics; electrical and thermal conductivity, heterojunction, energy band theory, and applications. SiC and GaN
based solid-state lighting and advance displays, power electronics, laser diodes, detectors, and visible light
communications. The students are required to learn the basics of above and the skills to use the knowledge for future

unication related research or teaching works.
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After this course, the students will know the fundamental principles of the third generation semiconductor material and
devices. They will know the concept of crystal structures, atom special arrangement, defects and growth process, hall-
effects, resistivity and conductivity. They will also know the systematic knowledge of SiC and GaN based material and
devices, including quantum effects, energy band theory, femi level, 2DEG, heterojunction, doping, JFET and MOSFET.

The students will use the knowledge to solve technical problems in their future study and research.
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Instructor: Zhaojun Liu, Assistant Professor, Department of Electrical and Electronic Engineering, SUSTech.
Chapter 1. Concepts of wide band-gap semiconductors and the key role to government strategy

1. Definition of wide band-gap semiconductors; 2. Crystal structure and atom spatial arrangement of SiC and GaN; 3.
Femi level and energy band theory; 4. Defects and doing; 5. Key applications.

Chapter 2: Growth, fabrication, and characterization methods of wide band-gap semiconductors

1. Epi-growth of SiC and GaN; 2. Characterization and analysis technique of materials; 3. p-type and n-type
semiconductors; 4. Hall Effect; 5. Ohmic contact and schottky contact; 6. Calculation and simulation of SiC and GaN
materials.

Chapter 3. Working principle and applications of SiC and GaN power electronics

1. Fundamentals of SiC and GaN devices; 2. JFETs; 3. MOSHEMTS; 4. DC characteristics and parameters extraction;
5. RF characteristics and data analysis; 6 Break down; 7. Key applications; 8. GaN HEMT characterization and

3




18.

19.

AS W %Y

/ %/ SOUTHERN UNIVERSITY OF SCIENCE AND TECKNOLOGY
i

model extraction.
Chapter 4. Principle and applications of SiC and GaN based optoelectronic devices

1. Semiconductor laser diodes; 2. Solid-state lighting technologies; 3. SiC and GaN based display technologies; 4.
Detectors; 5. Characterization methods of optoelectronic devices; 6. Key applications; 7. Characterization and
model of Micro-LED photoelectric devices.

Chapter 5. Wide band-gap photodetectors and PV devices

1. Principles of GaN-based photodetectors; 2. Principles of wide bandgap PV devices; 4. Characterizations; 5.
Applications and simulations.

Chapter 6. Future technologies of wide band-gap semiconductors

1. Summary of the technology trends; 2. Heterogeneous integration technologies of optoelectronics; 3. Homogeneous
integration of optoelectronics; 4. Visible light communication/interconnection technologies; 5. Forecast of future
technologies. 6. Demonstration of visible light communication of the wide band-gap semiconductor devices.
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This Course has been approved by the following person or committee of authority




