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Understanding the operation and characterization of electrical and optical semiconductor devices (mordern field-

effect transistors, memory devices, photodetectors, oprical modulators, solar cells) and their practical applications.
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Midterm exam: 40%
Final exam: 40%




Attendance and homework: 20%
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0. Class notes and lecture slides selected and combined from following references.

1. Yuan Taur, Fundamentals of Modern VLSI Devices (2nd Ed)

2. S Sze, Physics of Semiconductor Devices (3rd Ed)
4. D. K. Schroder, Semiconductor Material and Device Characterization (2nd Ed)

Most topics will be covered by the class notes/slides and textbooks, but some of the topics may go beyond (or

beside) the textbook: handouts and references will be provided when necessary

Necessary aids will be offered for students with disabilities
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Class overview
Class note
1 || Review of semiconducting material parameters
Textbook
Review of semiconductor device parameters
? Review of semicoductor physics Class note
Drawing and understanding band diagrams Textbook
Metal-semiconductor junctions and characterization
Class note
3 || Semiconductor-semiconductor junctions and
Textbook
characterization
] Class note
4 || Metal-oxide-semiconductor junctions
Textbook
] Class note
5 || Field-effect transistors (1)
Textbook
Class note
6 | Field-effect transistors (2)
Textbook
] Class note
7 || CMOS technology
Textbook
8 | Midterm exam
Class note
9 || CMOS performance factors and scaling issues
Textbook
10 Review of memory device technology Class note
Volatile memory devices Textbook
] Class note
11 Nonvolatile memory devices
Textbook
; Nano devices based on low-dimensional materials such|| Class note
as graphene and CNT Textbook
Class note
13| Optical devices: photodetectors
Textbook
; Optical devices: solar cells, semiconductor optical Class note
modulators, laser diodes Textbook
15| Final exam
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