a%#ﬁxé

" /
%/ SOUTHERN UNIVERSITY OF SCIENCE AND TECHNOLOGY
i

RIZFER
COURSE SPECIFICATION

U MR ERUREXRIMZERFT RN AR 2B ELM. WXNRIEBEAES, BEX

AEARHM,

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.

1. IRFEAFR Course Title £ R HL IR 1T Integrated Circuit Design
) FIRBE & By S5 HA TR
) Originating Department Electrical and Electronic Engineering

WS

3. EE304
Course Code

4. PEFE%E4) Credit Value 3

5. R L% Major Core Courses
Course Type
BiRE

6. A %2 Spring
Semester
BRES I . :

7. HHIEXLIE English & Chinese
Teaching Language

X B, BEER, iS5 IR

BREN. TB¥R. BRRET |8 2k105 %
X (WEBEKIR, EFIHAH | zhancc@sustech.edu.cn
b BREUT) 0755-8801-5480

8. L ZHAN Chenchang, Assistant Professor, Department of Electrical and Electronic
Instructor(s), Affiliation& Engineering
Contact Rm.105, Lecture Hall 1.

(For team teaching, please list | ;hancc@sustech.edu.cn
allinstructors) 0755-8801-5480
%&%a‘é 207 =

SR RIS, TE%ER. KA 11749190@mai|.sustech.edu.cn

9 R 0755-8801-5461

) QIAO Hongchang, PG Student, Department of Electrical and Electronic Engineering
Tutor/TA(s), Contact Rm.207, Lecture Hall 1.
11749190@mail.sustech.edu.cn
0755-8801-5461
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BRI PR BRI (SERSES) HeEEREEN) pSEdiny
Delivery Method Lectures |Tutorials Lab/Practical |Other (Please specify) |Total
LR 16 0 64 80
Credit Hours

EE202 %7 i
BBRE. HEFEIER EE204 Sk 31 S8
Pre-requisites or Other
Academic Requirements EE202 Digital Circuits

EE204 Introduction to Semiconductor Devices

SRR, eI
Courses for which this course |t NA
is a pre-requisite

HEBREFAWENER | LA
Cross-listing Dept.

HERPKFFHI SYLLABUS
# % H#% Course Objectives

S CMOS KU A il F B BETHAH DCME . 5725, 096 MOS #34F J 8. CMOS L2 AR EI Bt Ji . g S Fishas
IR TRBR RPN RN, SR AR Bt TR TR A i i BT S B e

To introduce the basic concepts and methodologies in modern CMOS VLSI design. These include the MOS devices and
modelling, CMOS process and design rules, behaviours and design considerations of both the static and dynamic logic
gates. Use the industry standard EDA tools to guide the students through designing real-world integrated circuits.

ik 2SI RE Learning Outcomes

W ARIEY ], AR AER 5P CMOS i R HUBEE il F BR Vo A R IR AT, AR MOS 871K LA R 2 541
SRR, 2O fE ] MOS B S @ TS, HF CMOS MBI T2, REW . Bk, e
WAFETE AL . DIFEAITARSETE A 0 & FOCEIR PRI BT 4, 22 FDIL SRR 0 H 7500 B 34k R AT 4R R F B 1 1
THFIESAIE .

After completing this course, students will be able to

1) Get familiar with the basic concepts and methods related to modern CMOS VLSI circuits.

2) Understand the MOS transistor operation principle and mathematical modelling.

3) Use MOS transistors to design digital logic gates.

4) Understand the basic CMOS VLSI process technology, layout considerations and packaging options.

5) Understand the design trade-offs among speed, power and area consumptions.

6) Use the industry-standard EDA tools to design and verify an integrated circuit.

BREAREHFEAN (NRRESUIONE, WRENFNATHAISC A RSEE g, #2EH HAEN
FEHN

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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Chapter 1. Introduction to CMOS VLSI Design: Historical development of VLSI design; Design challenges, approach
and flow; Circuit and system representation; Standard cell versus full custom; Hierarchical design.

Chapter 2. MOS Transistor Theory Part I—Basic Operation and Modelling: Basic introduction to the MOS transistor,
MOS structure, Different modes of MOS function, MOS first order modelling.

Chapter 3. MOS Transistor Theory Part II—Second-Order Modelling: Second order effects in MOSFET--Body effect,
Channel-length modulation, Subthreshold conduction; Short-channel effects--Threshold voltage variation, Mobility
degradation with vertical field, Velocity saturation, Hot carrier effects.

Chapter 4. CMOS Combinational Logic Circuit Design: General recipe for complex combinational circuits; Transistor
sizing in combinational circuits; Different logic styles; Layout designs of CMOS combinational functions--Euler-path
diagram, Transistor ordering for lower parasitic capacitance and reduced silicon area, Standard cell based layout design
approach.

Chapter 5. CMOS Technology, Layout and Packaging: Semiconductor properties; Fabrication process: making
transistors and wires; Common fabrication process errors; Design rules; CMOS layout design considerations; IC
packaging.

Chapter 6. CMOS Inverter DC Characteristics: CMOS inverter reexamination; Static behavior of a CMOS inverter--
Voltage Transfer Curve (VTC), Noise margins, n /Bp ratio.

Chapter 7. CMOS Timing and Dynamic Circuit Characteristics: Dynamic behavior of CMOS inverter--RC
characterization of CMOS circuits, [Fall time, rise time and delay analysis; Delay of complex gates--Elmore delay
model; Driving large loads; [IPower consumption--Dynamic power consumption, Short-circuit current, Leakage.

Chapter 8. Advanced CMOS Logic Circuit Design: High speed design considerations; Review of static CMOS gates--
Complementary logic, Ratioed logic, Pass transistor logic; Dynamic CMOS logic--Basic principles and examples,
Properties of dynamic logic gates, Performance and limitations; Domino logic--General operation and properties,
Performance and Limitations.

b R ES %% A Textbook and Supplementary Readings

18 #Z#1: Jan M. Rabaey, Anantha Chandrakasan, and Borivoje Nikolic, Digital Integrated Circuits: A Design
Perspective, 2" Edition, Pearson Education Asia Limited, 2003.

HFF S % ¥kl Neil H. E. Weste and David M. Harris, CMOS VLSI Design, 4t Edition, Pearson Education Asia Limited,
2010.

Required: Jan M. Rabaey, Anantha Chandrakasan, and Borivoje Nikolic, Digital Integrated Circuits: A Design
Perspective, 2nd Edition, Pearson Education Asia Limited, 2003.

Recommended: Neil H. E. Weste and David M. Harris, CMOS VLSI Design, 4" Edition, Pearson Education Asia Limited,
2010.

BEIEAS ASSESSMENT
THE TR PG TR SERSRGESL BLELT %
Type of Time % of final Penalty Notes
Assessment score
Hi % Attendance 10%
WRERI 10%
Class
Performance
NIE 53
Quiz
AR H Projects 50%
SERHAEME 10%
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Assignments

HHER 20%
Mid-Term Test

WARER

Final Exam

BRME
Final
Presentation

He (TREHE
X5 LA VPG T
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Others (The
above may be
modified as
necessary)

20. it4 7%= GRADING SYSTEM

MA. +=%F% 4] Letter Grading
OB. ZZid4#] GEII/AEIL) Pass/Fail Grading

PRFEHF #t REVIEW AND APPROVAL
21. FREREOLT U THRENZRSHIGED

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




