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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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The course objectives are:
e To understand the semiconductors and semiconductor devices
e To understand various semiconductor devices and device trend
e To understand semiconductor application and industry

e To design and simulate the basic semiconductor devices
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Upon completion of the course, the students will be able to demonstrate:

An understanding of physics and properties of semiconductors
An understanding of fundamentals of microelectronics and the semiconductor devices

An ability to apply simulation tools to construct conventional device structures, including diodes, BJT and MOS
transistors.

An ability to apply simulation tools to analyze the electrical characteristics of the devices, including output
characteristic, breakdown, snapback and so on.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Theory Part
Week 1-2: Physics and Properties of Semiconductors:
Week 3-4: impurities and defects in semiconductors
Week 5-6: Statistical Distribution of Carriers in Semiconductors
Week 7-8: Conductivity of Semiconductors
Week 9-10: Nonequilibrium Carriers
Week 11-12: PN Junction
Week 13-14: Metal-Semiconductor Contacts and Metal-Insulator-Semiconductor Capacitors
Week 15-16: Bipolar Transistors and MOSFETs
Week 1: TCAD T.H &
Week?2: Deckbuild & Tonyplot #:1E
Week3: Silvaco TCAD T HE:A B VLKL
Week4: Z5{F£514 (1) Mesh #4 22
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Week13: =& &

Week14: MOS #& {44/ &
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Week 16: kil g4 &

Experiment Part

Week 1: Overview of the TCAD tools

Week?2: Operation of Deckbuild and Tonyplot

Week3: Basic grammar rules for Silvaco TCAD tool

Week4: Mesh definition for device construction

Week5: Region and material definition for device construction

Week6: Doping, electrode and contact definition for device construction
Week7: model method and interface definition for characteristic simulation
Week8: Electrical characteristics solution

Week9: Diode and breakdown properties simulation

Week10: Extraction with the simulation tool

Week11: Zener Diode simulation

Week12: PIN diode simulation

Week13: BJT simulation

Week14: MOS simulation

Week15: Solar cell simulation

Week 16: second breakdown simulation

B REESEER Textbook and Supplementary Readings

b Textbook:
Physics of Semiconductor Devices, 7" Edition, S. M. Sze, Kwok K. Ng
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This Course has been approved by the following person or committee of authority




