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prerequisites

1. Introduction to Di

gital Systems

2. Basic VLSI Systems Design

EE Y EL T U
course descriptions

This course aims to convey the senior and graduate students'
techniques to design VLSI chips using current EDA tools. In
addition to learning EDA tools for cost-effective IC designs, top-
down design flow, and the related environment will also be
addressed. Upon completion of the course, the student will be
able to design their chip using a cell-based design flow. As such,
he/she will be able to work in a team of designers or stand-alone.

BEER

learning objectives

1. Understanding how to explore the possible architectures in

high-level

2. Understanding the techniques to design VLS| chips using

current EDA tools

3. Understanding the cell-based design flow and timing/Sl

closure flow




1. "Digital VLSI Chip Design with Cadence and Synopsys CAD
Tools," Erik Brunvand, Pearson, 2010, ISBN: 0-321-54799-3. (&
Z£[EZE - http://www.opentech.com.tw).

2. "CMOS VLSI Design — A Circuits and Systems Perspective," Neil
references H.E. Weste, and David Harris, Third Edition, Pearson, 2005, ISBN:
0-321-26977-2. ({ZEBEE, http://www.wmbook.com.tw)
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weekly scheduled contents
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% _i8 : Cell-Based IC Design (a. Introduction to Cell-based Design Flow b. Introduction to
Standard Cell-Library)

% =38 : Cell-Based IC Design (a. Introduction to Cell-based Design Flow b. Introduction to
Standard Cell-Library)

50028 : Hardware Building Blocks(a. Data Path: Adder, Subtractor, Multiplier, and Divider b.
Data Path: Barrel Shifter, Comparator, Parity Generator c. Storage: Latch and Register d.
Storage: Memory (RAM, ROM) e. Controller: Finite State Machine)

£ hiB . Hardware Building Blocks(a. Data Path: Adder, Subtractor, Multiplier, and Divider b.
Data Path: Barrel Shifter, Comparator, Parity Generator c. Storage: Latch and Register d.
Storage: Memory (RAM, ROM) e. Controller: Finite State Machine)

557538 : Verilog HDL Structural-Level Design (a. Introduction to Verilog Structural-Level Design)

5128 : Verilog HDL Behavior-Level Design (a. Introduction to Verilog Behavior-Level Design)

5 )8 : Verilog HDL Behavior-Level Design (a. Introduction to Verilog Behavior-Level Design)

£ 138 : Mid-Term Exam




% +# : Logic Synthesis and Design Constraints (a. Introduction to Logic Synthesis b.
Introduction to Synthesizable RTL-code c. Design Constraints and Static Timing Analysis (STA)
d. Introduction to Data Path Compiler: ChipWare)

%+ —38 : Logic Synthesis and Design Constraints (a. Introduction to Logic Synthesis b.
Introduction to Synthesizable RTL-code c. Design Constraints and Static Timing Analysis (STA)
d. Introduction to Data Path Compiler: ChipWare)

%+ _ i . Low-Power Synthesis (a. Source of Power Dissipations b. Gate-Level Power
Estimation c. Gated-Clock Insertion d. Operand Isolation e. Dynamic Power Optimization)

2+ =2 : Design for Testability (a. Stuck-at-Fault Model b. Combinational Circuit Testing c.
Sequential Circuit Testing d. Scan Chain and ATPG)

198 : Automatic Placement and Routing (APR) (a. Floor planning and Power Planning b.
I/O and Packages c. Clock Tree Synthesis d. Power Network IR Drop Analysis e. Signal Cross
Talk Analysis f. Design for Manufacturability g. Introduction to Timing / Signal Integrity (SI)
Closure Flow)

F+Hi\ : Automatic Placement and Routing (APR) (a. Floor planning and Power Planning b.
I/O and Packages c. Clock Tree Synthesis d. Power Network IR Drop Analysis e. Signal Cross
Talk Analysis f. Design for Manufacturability g. Introduction to Timing / Signal Integrity (SI)
Closure Flow)

21753 : Layout Verification (a. Design Rule Check (DRC) and Layout vs. Schematic Check (LVS)

b. Layout Parameter Extraction (LPE))

-+ : Final Project

%+ )UB : Final-Term Exam

#ZILBET]
core competencies

11IALEEEM T EERBEH 2 EEMH - (Competence in computer science and computer
engineering.)
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1. ERAEBHFTZEER N REE: a. Automatic Placement and Routing #HEIE R T ## b. Verilog
Gate-level FlI#k c. Verilog RTL-level FI#k d. Logic Synthesis Fll4k e. Low-Power Synthesis Fl
# f. Design for Testability Fll# g. Automatic Placement and Routing FIl#& h. Layout
Verification Fl# 2. 588 Final Project3. RIBZ/OBENEME  BRIERIIZEBS RN EE
S245%H a. TEEFIFHETEIBMAADES 80 A EE - BREMR 5 MWAZDBENERE -
b. B3N EFIFETRHABMAADIER] 70 2RI EE  BRER 4 WZOBEEMER - ¢ BATH




E—EFERHBMHAETED 60 2L EE  BRER 3 BUROBENERE - d. AT E—
EFATRRABHMEANREE  BRER 2 WROENERE - e HAREXRRWANBTREE
TR - WIRHABHAME A RIEE - BIREFER 1 WROBENEMRE -

1.2A2. BEBRIFEE - RIERR - Wi ZEEN - (Be creative and be able to solve problems
and to perform independent research.)

BEAR :
RIEPEBESR Lab BIER Final Project - SIHIREBEBIRARBLEE S -
ERIETE
IMEBERBIARTNAORIE - BRI - AR AR -
SR

1. SERASBHAPTLZBEN L REE: a. Automatic Placement and Routing #HEEIE R 7 # b. Verilog
Gate-level FlI%k c. Verilog RTL-level FlI#k d. Logic Synthesis 4R e. Low-Power Synthesis Fl
# f. Design for Testability #ll# g. Automatic Placement and Routing FIl#& h. Layout
Verification FlI&R 3. RIBZOEENERR - BREENZEFRSRUTER . 284 %K a. 8
EFSHATAISMAETESR 80 oMU EE  BRER 5 WZOBENENRE - b. SR BEFRHETR
HABHAR A TER] 70 2L EE - BRER 4 NRDBEIEMER - ¢ AT —EFETEHE
HARVAR DI ZER] 60 DL EE - BREAR 3 NROBENEMER - d. BETME—EFETEIRZEMR
BAREE  BRER 2 WRZODBENEMRE - e, HAREHISHMBSTARZE T HRIRI - W
BHREAREE  BRER 1 WZOENERE -

1B EEESPENEERXKEH 2/ N - (Demonstrate good written, oral, and
communication skills, in both Chinese and English.)

HITHRE
Final Project SREMAREEIRB CRIKRGTREBRLZIEMEER - 0B Rm X ABHRAET] -
FERIEIR

AIRBERESNEIBEUIBHE SR - WA Final Project #i& -
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14A4 BB REIKRHMTERBEMNIK ZEEN - (Be able to plan and execute projects.)
AOAR :

REPEAZR Lab EfEE Final Project - DI AREBEREREE -

FERRIEIE ¢

AIREBERERER Verilog RTL-level 725 - WHBBERARLE U ETERENEHBRBETH
Lab EfFE2 Final Project -
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1. SERASBHAPTLZBEN L REE: a. Automatic Placement and Routing #HEEE R 7 # b. Verilog
Gate-level FlI#k c. Verilog RTL-level FlI#k d. Logic Synthesis 4R e. Low-Power Synthesis Fl
# f. Design for Testability #ll# g. Automatic Placement and Routing FlIl#& h. Layout
Verification &R 2. 52 Final Project3. RIBZ/OBENEME  BRGGHREB LSBT EE
S245TH a. TEEFSHETRIBMADES 80 2RI EE - BREMR 5 WAZDBENERE -
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T—EFETRIREMIMATIER 60 2 EE - BRER 3 NROBENEMR - d. BETHE—
EFHTRHBIRAEAREE  BRER 2 WZOBENERE - e HAREARWIETHEE
TERRI - WIRHEREBHEARE A RAEE - BIRER 1 (OB NEMER -

1.5A6. BB 52 BBFREENR K IREZEZHE N - (Recognize the need for, and have the
ability to engage in independent and life-long learning.)
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HIRHEE  BRSR 3 WROLENERE - d EE2EEATHIARFENEMIERBEEATHK
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RER 1 WZDEENERE -

1.6A8. A EIE K R AIMERE - (Have international view and vision of future technology.)
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