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prerequisites

1. Electronic Circuits and Electronics (8{{iIE F£8)

2. Introduction to Digital Systems (Blfil 2 R B3
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course descriptions

This course aims to convey the CS students' techniques to analyze
and design systems utilizing VLSI technology and CAD tools. The
course starts with the introduction to VLSI process technology and
transistor behavior. Then the circuit simulation techniques and
layout design techniques to build up the logic gates are
introduced to create your own logic families. Then how to build up
a subsystem from logic gates using logic synthesis tools and HDL
coding techniques are introduced. Upon completion of the
course, the student will be able to work in a team of designers or
stand-alone to meet system-level specifications.
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learning objectives

N o bk w N

Have basic understanding on the CMOS transistors
Finish the basic CMOS circuit layout

Realize different families of CMOS logic gates

Design static/dynamic CMOS circuits

Design simple digital systems containing general VLSI
Design simple digital systems containing memories
Finish the RTL/gate-level design of simple digital systems

LNERSEE

"Modern VLSI Design — IP-based Design," Wayne Wolf, Fourth
edition, Pearson, 2009, ISBN: 0-13-508162-9 (Z B &8,
http://www.wmbook.com.tw).

textbooks and 2. "CMOS VLSI Design — A Circuits and Systems Perspective," Neil
E)r( foro ns an H.E. Weste, and David Harris, Third Edition, Pearson, 2005, ISBN:
ererences 0-321-26977-2. ({BRBEZ, http://www.wmbook.com.tw)
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weekly scheduled contents
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528 : Overview of VLSI system design (1. Challenge and Opportunity of IC Design in Taiwan
2. Challenges and Perspective of integrated Circuits and Systems Research in the New Century
3. Overview of SOC Design)

g =38 : Digital Systems (1. Why Design IC? 2. IC manufacturing 3. CMOS Technology 4. IC
DeS|gn Technlques 5. A Look into the Future)




438 : Transistors and Layout (1. Fabrication processes 2. Transistors 3. Wires and Vias 4.
Design Rules 5. Layout Design and Tools 6. Physical Structure of CMOS Integrated Circuits)

5 HiB : Transistors and Layout (1. Fabrication processes 2. Transistors 3. Wires and Vias 4.
Design Rules 5. Layout Design and Tools 6. Physical Structure of CMOS Integrated Circuits)

55758 : Logic Gates (1. Combinational Logic Functions 2. Static Complementary Gates 3. Switch
Logic 4. Alternative Gate Circuits)

138 : Logic Gates (1. Combinational Logic Functions 2. Static Complementary Gates 3. Switch
Logic 4. Alternative Gate Circuits)

% J\# . Combinational Logic Networks (1. Layout Design Methods 2. Simulation 3.
Combinational Network Delay 4. Crosstalk 5. Power optimization 6. Switch Logic Networks 7.
Combinational Logic Testing)

% N #B . Combinational Logic Networks (1. Layout Design Methods 2. Simulation 3.
Combinational Network Delay 4. Crosstalk 5. Power optimization 6. Switch Logic Networks 7.

Combinational Logic Testing)

%138 : Mid-Term Exam

F+—38 : System Specifications using Verilog HDL (1. Basic Concepts 2. HDL for combinational
circuits 3. HDL for sequential circuits 4. Switch-level Modeling 5. Design Hierarchy)

-+ 38 : System Specifications using Verilog HDL (1. Basic Concepts 2. HDL for combinational
circuits 3. HDL for sequential circuits 4. Switch-level Modeling 5. Design Hierarchy)

£+ =38 : System Specifications using Verilog HDL (1. Basic Concepts 2. HDL for combinational
circuits 3. HDL for sequential circuits 4. Switch-level Modeling 5. Design Hierarchy)

#+VU8 : General VLSI System Components (1. Multiplexers 2. Binary decoders 3. Equality
detectors and comparators 4. Priority encoder 5. Parity generator 6. Shift and rotation
operations 7. Shifters)

138 : Arithmetic Circuits in CMOS VLSI (1. Bit adder circuits 2. Ripple carry adders 3. Carry
look-ahead adders 4. Other high-speed adders 5. Multipliers)

551758 : Memories and Programmable Logic (1. The static RAM 2. SRAM array 3. Dynamic
RAMs 4. ROM arrays 5. Logic arrays)

-+ : VLSI Clocking and System Design (1. Clocked Flip-Flops 2. CMOS Clocking Styles 3.
Pipelined Systems 4. Clock Generation and Distribution 5. System Design Considerations)

g+ )\i8 : Final-Term Exam
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11IALEEEMTEERNBEM 2 EEMH - (Competence in computer science and computer
engineering.)

HUBR :

The vast majority of the lectures and homework deal with the applications of VLSI system
design theory and techniques to modern VLSI system designs. In addition to covering the
circuit design and logic design in VLS|, this course also includes some design examples of VLSI
system for further increasing the knowledge of practical VLSI systems of majored students.

FERIETR

L (T H ARt AR F EERRAEEARETRIRIT - BHEFNED - E2E2ER1. 0O
EERE 2. MMUREEEZMAMEE 3. W Verilog it AREE 4. MOERERSR
BSHMNBE A B E AR FTEE -

IESE
1. eI R EE: a Layout 383t b. BIEHEEE C Verilog 314 d. BIEE ML
R 2. SIRAERIE0E 60 HINL)3. ABROENENE BRREVEEBSEUTES |

S84 5T a. TEEFRERASZHMETES 80 Nl EE  BREK 5 WZOENEMEK -
b. MAOBFRERMBMAMETER] 70 DLLEE  BRER 4 (NROENERR - ¢ FETH
E—EBFERREMMETED 60 2L EE  BRER 3 BROBENERE - d. EATHE—
BFATRMBHME A REE  BRER 2 NZOBENENR - e, BAREZRAAETAEA
TERRI - WIRHABHARE A REE - BIRER 1 WRODBEDEREK - -

1.2A2. BEERIFEE  RERR - WIITHFE ZEEN - (Be creative and be able to solve problems
and to perform independent research.)

HITHRE

This course includes some design examples and labs of VLSI system, and thus the student will
study how to use the VLSI circuit techniques to build up a system with the transistors and logic
gates.
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1. SERAREZHARFZ AFRIIIREMF: a. Layout &2&T b. BEEH#E c. Verilog Fl#R d. B S AEEEE
FAIAR 2. BARAAERIE(E 60 DA L) 3. RIRZOBENENE  BRBKRIZEBZSRIUNEZ !
E22E5HN a. EIEFHARRSEHMECZES 80 HULE - BRER 5 WL ENEMRER -
b. MAOBFRERMBMAMETER 70 DLLLEE  BRER 4 (OENEMER - ¢ FBEATH
E—EBFERIEIAEDED 60 2L EE  BRER 3 AZOBENERE - d. EATHE—




BIETAHEERARRGEE  BREM 2 DROEDERE - o HARERBOMB RIS
TRIBY - TESEHEAETREE  BRER 1 WROEIERE -

1.3A6.EF 4GB RBREEMRKIRIEEE ZHE N - (Recognize the need for, and have the
ability to engage in independent and life-long learning.)

HITHERE

The homework involves solving the problems in designing specific VLSI systems identified by
the assignments and exemplified by class discussion. The homework also challenges the
students to exercise the learned design skills in this course in designing actual VLSI systems.
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1. SeAAREHARRZ PERIIURE(F: a. Layout #%&T b. BE#EH# c. Verilog Fl#R d. B S AEEEE
FRAIAR 2. BARAAERIE(E 60 DA L) 3. RIBZOEENEME  BRBROIZEBZSRIUMNEZ !
S84 5T a. TEIEFRERASZHMETES 80 nLlEE  BREK 5 WZOBENEME -
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