Q@ A=PErY
National Chung Cheng University

BEl 17 P 1E RERIZE A4 2021.02.20 =30)

109 8§ — £

BITERE | IR RRET (Design of Digital Integrated Circuits and

iRtz 2 (P X) Systems)
‘ 1. Introduction to Digital Systems
i 2SS BB T ) )
2. Basic VLSI Systems Design
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
s 10 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.

1. Understanding how to explore the possible architectures in high-level

2. Understanding the techniques to design VVLSI chips using current EDA
tools

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

HME

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

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

s T

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

25938 : 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)

18 : 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)

557\38 : Verilog HDL Structural-Level Design (a. Introduction to Verilog Structural-Level Design)

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

5 )\#& : Verilog HDL Behavior-Level Design (a. Introduction to Verilog Behavior-Level Design)

£/18 : Mid-Term Exam

2 +#H : 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)

%1+ —# : 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)

2+ 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)

Z+=3 : Design for Testability (a. Stuck-at-Fault Model b. Combinational Circuit Testing c.
Sequential Circuit Testing d. Scan Chain and ATPG)

F VU8 . Automatic Placement and Routing (APR) (a. Floor planning and Power Planning b. I/0
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
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F+Hhi\8 : Automatic Placement and Routing (APR) (a. Floor planning and Power Planning b. /0
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)

217538 : Layout Verification (a. Design Rule Check (DRC) and Layout vs. Schematic Check (LVS)
b. Layout Parameter Extraction (LPE))

Z+138 : Final Project

£+ )\ : Final-Term Exam

ZIDEET]

1L1IALEEEN T EEPN BRI ZHEMH - (Competence in computer science and computer
engineering.)

AR :
ERRETE 2[NS AR R ROMERENE - WEMNITRZESEE - SOC HAAERAIE - &
B5ER - -
ZERIEE

HmBL VREIERIRET ARG R EEAREER ST IR - EHEFKE  RELERT 1 W
o] fE A Verilog #MABIER 2. MBS REEERIMNEALBERTRE 3. MEEH
BELHERERENNERENMHEE 4. WAETRER Layout /555 & 18 N E
Testability -

AHETA

1. SERABEAFTZHER LR E(E: a. Automatic Placement and Routing HBEE R T # b. Verilog
Gate-level FlI#R c. Verilog RTL-level FlI#k d. Logic Synthesis Fll#k e. Low-Power Synthesis Fl
# f Design for Testability #ll# g. Automatic Placement and Routing #II# h. Layout
Verification Fll#& 2. 5EAk Final Project 3. RIB#Z/MBENEMR - BRBENIZEFSRUTE
% BSR4 a. TEIEFITETRHRBIAEDER 80 2l EE - BRER 5 O EENER
Ko b ANEFKERIAZIAMGETED 70 2 LEE - BRER 4 WROENERE - c E
EERE—BFETREBIAMATER 60 2 EE - BRER 3 WROBEEMRER - d. BE%T
RE—BFRTEHBHREARIEE  BRER 2 WZLEENENR - e, HARZZIRHAHE T
AR T BRIRI - WWIREAZEARE A RIEE - BIRER 1 WZOEENERE -

1.2A2. BHEIFEBE - BERR - Wi K ZHES] - (Be creative and be able to solve problems and
to perform independent research.)

S BR :

FIEPEHEZR Lab EEE Final Project - TIFIARER 415 11 AR IR B RE AV BE

IR

AIREB LB U BORPIRMMHRE - IEBORFGE - WM SRR G -

AFETA

1. ERABHRZHER N RELE: a. Automatic Placement and Routing #HEAE R 7 b. Verilog
Gate-level FlI#R c. Verilog RTL-level FlI#k d. Logic Synthesis Fll#k e. Low-Power Synthesis Fl
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a

% f Design for Testability #ll#& g. Automatic Placement and Routing 4k h. Layout
Verification #ll#R 3. RIEZOBENEMR - BRBKRNIZEZFSRUTNER . B84 T a. =5
EFSHATAIEMpETES 80 2 LEE  BREAR 5 NZOBENENRE - b. A EIFHEATE
HABHAR A TER] 70 2L EE - BRER 4 NROBENEMR - ¢ BEATHE—EFEATERE
AR A OEE] 60 2L EE - BRER 3 WROBENERE - d BEASTRE—BFETEIREMHA
BARIEE  BREHR 2 NROBENERE - e, HAREHRNAETRELR 7 BRI - TFEHT
BHRBEAREE  BRER 1 WZOBENERE -

1BA3.EAERPHENEEZRYKBEHR ZA S - (Demonstrate good written, oral, and
communication skills, in both Chinese and English.)

OB :

Final Project $R5EW/EREEIRBCHIRGTNEI L EIBERFER - O8R5 B MAE
ERIEE

AR BESY RIBEIB BAE ER - W5EAY Final Project $RE -

SR
1 AEROSENENE  ERRAVEEESELUTEY | o BRERAPIRERELSAIRE

& BRFER 5 WZOBENERE - b. EBEHAREEAIDIERFEATH - BIN5TAEIRR
& BRER 4 NZOENEMR - c EBEFRASHPREENTRERBEEF - B)5%
EARIEE - BRER 3 FOBENEMR - d EBEFATHRARSEENETIREB BEA
REIRIREE - BREFR 2 WZOBENERE - e, HHIKRFEREIW /8 - FABBETRE
BRER 1 WZDEENERE -

14A4 EBREIRHMITEREMNAR ZAES - (Be able to plan and execute projects.)

SER
RIEPEBZR Lab BfEE Final Project - Ol AREB L #RRERE -
ERiEE

AIZREBEBEREA Verilog RTL-level 25 - HEBEBBRARA R - UEBETERENEHERBTHK
Lab EfFE2 Final Project -

AETA

1. EABHPIZHR N RELE: a. Automatic Placement and Routing fHEAE R 7 b. Verilog
Gate-level FlI#R c. Verilog RTL-level FlI#k d. Logic Synthesis Fll#k e. Low-Power Synthesis Fl
# f. Design for Testability #ll# g. Automatic Placement and Routing #Il# h. Layout

Verification FI# 2. 52A% Final Project 3. RIBR/LBEENE - BRUBGHNEEFSRUUTE
% BB4TH o TEEFISHETEHABMAADER 80 A EE - BREAR 5 WO BENER
R b BINEFIFETEIRABHARAECDZER 70 72U LEE  BRER 4 WZOENERE - ¢

REME—BIFERMBMNETESR 60 DL EE  BRER 3 (IROBENERE - d. #Ax
RE—EFRATRRB B A RIEE - BRER 2 IOBENEMR - e, HARZZIRNANF T
REOR IR - WIRHABHIRE A RIEE - BIRER 1 OB NEMR -

15A6. EER BB BHRAREMRKIRELB AT - (Recognize the need for, and have the
ability to engage in independent and life-long learning.)
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e P E ARG EBRBREZE)  FAHEFHNEZRBIERNMA SOC &AKRFZEED
oLBBEE M B TEERIAE

EAER

BB B EMNEIRET A - WERAZE Final Project -

E$E7‘U_/£ .
1. KIBRZ0\B

ENEME - BRIR %EE’J*EEE%&E\?M—FL . a. BRESTHEIREE TR

& BRFER 5 WZOBENERE - b. EBEHAREEARDIERFEATH - BI5TAEIRR

=& BRS

5B 4 BIRZDBENNEMR - Eﬂiﬂﬂ/im}ﬁﬁﬁiﬁgiﬁﬁﬁﬁ WMBEEBEBEEF - B)5%

EARIEE - BREFER 3 NOBENEMR - d EBEFATHRARSEENETIREEB BEA
EARIEE - BREMR 2 (OROBENEMR - e, HEIRFERING 7R - BARBETRET

BRER 1 NROBENEMER -
1.6A8. EAEIKRE AR AIMEIREF - (Have international view and vision of future technology.)
Voik=1::
RIEPRENARNA SOC RETREEMBEZRNEE  FEERRZIESA=EER -
IR
TR SOC RETRIEEMBEZENEE - ZIESMANHELHR -
HERE
1. BRAMABRE (& 70 nLlE) 2. RKIBZOBENEMER - BRBKRNEEFRSRIUTNER | 28

Em& a. TEIEFISEATAIB MG ZES 80 DL LE BRSMR 5 OBENEMER- b. &

DEFRERHBMMETESR 70 2L EE - BRER 4 (ZOENERR - ¢ FATHIE—
EFHETREBMAMETER 60 DL EE  BRFER 3 WZOBENERE - d. BATHE—EEF
PISRHREA A NS E - BRER 2 (IROBENERE - e, HARZZERNABTAIRE /#
RUT - WWYREAEBHIR A A RIEE - BIRER 1 BOBENEMR -
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