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After the completion of this course, students should know the following items. (1)
Familiar with the basic of GaN materials (2) Design and fabrication GaN devices (3)

GaN device packaging and inspection (4) GaN device performances and applications
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Teaching Methods
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Course Contents
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Basics of I11-V Semiconductor Materials

= Get acquainted with the early development of I11-V Semiconductor Materials
= Know the principal families of inorganic materials used in GaN device
fabrication

= Understand the roles of different elements in the 111-V semiconductor alloys
= Get familiar with the properties of GaN that make it suitable for
manufacturing optical and electronic devices
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RACE S i

w1 ERRL A e O P ) I B AR A A A
m SRS T B0 3G AT AR

m 513 1) 3 ) L AR B D BR

= SR T AL B AP IR

s SPBEAN R ERHIE T2




Fabrication of GaN devices

= Know the constructional features of the main equipment used in device
fabrication

= Get familiar with the substrate materials for device fabrication

= Describe the unit process steps in manufacturing

= |ntegrate the unit process steps to sketch process sequence

= Discuss fabrication processes on different substrates

Section 8 HAF 2%l (Mid-term exam)
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Packaging of GaN devices
= Know the role of packaging in reliable device operation
= Understand different packaging methods

Section 11-14
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GaN device performance and parameters

= Know the main parameters to evaluate the device quality

= Define the efficiency parameters and those associated with their internal
functioning

= Draw the current—voltage characteristics and discuss their current-controlled
behavior

= Understand the electrical specifications such as forward voltage drop and
breakdown voltage

= Define the device parameters

Section 14-16
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Thermal Management of GaN devices

= Understand the immediate thermal effects on devices as well as the device
degradation on high-temperature operation for long periods

= Know about the dependence of device lifetime on temperature

= Perform analytical calculations about thermal effects on device

= Get familiar with protecting drive circuits against temperature

Section 17-18
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Application and future of GaN devices

= Acquire an overall perspective of the use of GaN devices

= Visualize the expected progress in GaN Materials and devices in the future
= |dentify the research areas and problems in this field
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Group project /NATIH % (Group project):
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The main purpose of the group project is to let students summarize the
fabrication process of GaN semiconductor devices, and combine the theory and
industry reality to stimulate students to discuss the deficiencies and
improvements of the GaN semiconductor device industry, which can be
combined with the latest scientific research and industrial applications.
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Course Assessment
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H#)) Attendance 10%
W R Class Performance 10%
ISR Assignments 20%
W% Mid-Term Test 20%
HIARH 5 Final Presentation 40%
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Textbook and Supplementary Readings

Handbook of Nitride Semiconductors and Devices
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