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Course Code
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Course Type
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7. R PEXE English & Chinese
Teaching Language
JiFEIR
BIEE
RS T 528t
BRBIN. TRER. B-REH Feichi Zh
R (GuEERZR, Fsjgx | oo 2hou _ _
A el D Associate Professor, School of Microelectronics
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Pre-requisites or Other

Academic Requirements EE203Solid State Electronics or SME213 Semiconductor Material Physics
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Courses for which this course . . .
is a pre-requisite SME319 Fundamentals of Semiconductor Devices and Packaging
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The course objectives are:

To understand the semiconductors and semiconductor devices
To understand various semiconductor devices and device trend
To understand semiconductor application and industry

To design and simulate the basic semiconductor devices

L ¥ I R Learning Outcomes
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Upon completion of the course, the students will be able to demonstrate:

An understanding of physics and properties of semiconductors




\ ﬁ ﬁ%fﬂ’i&:ﬁ%

\ﬁﬁw {%/ SOUTHERN UNIVERSITY OF SCIENCE AND TECHNOLOGY
& x5

17.

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.)

B
Week 1-2: - AR AR K 1L 5
Week 3-4: - & Hf TG0 A
Week 5-6:- G4 {11 5 i
Week 7-8:9E-FH7HA T
Week 9-10:2F: 344 PN 45
Week 11-12: &g~ Sihkkft, SRA5KFFHEBES
Week 13-14: XU AR B 37 RO8E S A
Week 15-16: J BT 251
Theory Part
Week 1-2: Physics and Properties of Semiconductors:
Week 3-4: Statistical Distribution of Carriers in Semiconductors
Week 5-6: Conductivity of Semiconductors
Week 7-8: Nonequilibrium Carriers
Week 9-10: PN Junction
Week 11-12: Metal-Semiconductor Contacts and Metal-Insulator-Semiconductor Capacitors
Week 13-14: Bipolar Transistors and MOSFETs
Week 15-16: Optoelectronic Devices
LI
Week 1: TCAD T H it
Week2: Deckbuild /% Tonyplot #1F

Week3: Silvaco TCAD T2 I AE 141
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Week4: #14451411) Mesh 14
Week5: #3414 %# 7 Region & material & X
Week6: it iyi B2, R b e X
Week7: Fpit: 0 B W SRR AY | HUE vF B 750 R L E T X
Week8: HiZZHREME K 7
Week9: PN 45 K if ¢ 15 51
Week10: ZHIRIEF)
Week11: S+94 W& &
Week12: PIN R 1) 1
Week13: = 1 &
Week14: MOS #{1jj 2
Week15: HAt a5 fF07 7 (AR BH g8 i)
Week 16: — ik 28 R0 F
Experiment Part
Week 1: Overview of the TCAD tools
Week2: 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
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18. M RHET S %Y Textbook and Supplementary Readings

1 Textbook:
Physics of Semiconductor Devices, 7" Edition, S. M. Sze, Kwok K. Ng
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H &) Attendance | ” “ ”

BRERI
Class
Performance

NPy

Quiz

BIEWH Projects |10 I

B4

10
Assignments Every two weeks

BIF R, . 30
Mid-Term Test Middle of the course

BRER

Final Exam End of the course 50

IR &
Final
Presentation

He (TRERE
35 A EVHE A
=0

Others (The
above may be
modified as
necessary)

143773 GRADING SYSTEM

MA. +=2%2%# Letter Grading
OB. ZZidsHl GRIZ/AEE) Pass/Fail Grading

RFEHH# REVIEW AND APPROVAL
AFERECLIUTHRENZRSEVGET

This Course has been approved by the following person or committee of authority




