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Mentor Graphics’ Integrated System
Design Strategy

7 1084 ICe M9 EdA2HEZ

Printed Circuit Board & 9744 =2 FA5
of Aoy, dAl ICe FHgloA FHwle E
#W2| A8 2, Printed Circuit Board = £37] ¢
‘:.EE Xgste 29 ol2A Ao %3, 90
do] $ube] oj2M e AJARlE A ’_ﬂv%
171€, &, SOS(System on Silicon) A&
3l7] 93 =#oz Design Methodology 3}
Process Technology o] & #3lE o] &34 =<
ohool2fd A #E 7ee] FHS A 84 °
3lo] Mentor Graphicse th&3} 2& A FHeko
2 ol ASHoz 3L HArried ald
dolg stz gl
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1. VPS(Virtual Prototype Simulation) 7HY
2 9|8t Hardware/Software Co-design
& Verification, Emulation 7|2 (Seamless
CVE, SimExpressg])
;A4 Hardware XA g50]dd) Softwared]
SAAZ 7VsslA dozM oF 30% o|4e] A
A HEERE 7R 5 Ao B 543
AE ¢ 2EA Yo AF5Y 14 Chip 47
H/W Emulationg E3}o A4 32 A&
Aol AZs & 4 oA Aok
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2. DSM(Deep Submicron) AMAHE 93t
Physical Verification & Extraction 7|&
(Calibre, xCalibre)

:0.3M  o}3}e]  Deep Sub-Micron{DSM)
Process Technologyg AWg A 2§ Design
Technology 24, 8|2 F2te] A4, Power, k0]
z 5o AZ A4 AvY 2 Pz
F2d i3 ANz HE THE AN F3 9
o} J 3 g Patterng Checkdl] ¥ 4 9= Edge-
base, Selective Promotion ¥ Hierarchical
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Injection ¥118]Z&& £3} Performanced] = 3,
o2} 2] Design Tool 2 Flow & W3l 44 B2
8 Uz £ 9= Technology-Independent Rule
o1oj9l  Standard Verification Rules Format
(SVFR), Flat / Hierarchical, Multiprocessor %
3 e thoFdl 1S £3l Design Rule Check
(DRC), Layout Versus Schematic(LLVS)& 43}
3l XCalibre : Deep Submicron Hierachical 7]
A 2zl FZ, e ko] Az 2 FE B
92 2alg I:ﬂ o)g} &z, Post Layout Analysis&
T3 5 A ARE AFA st Chip AR
Heud 82 4 U,

3. IntraNet 2 &&3t Technical Design
Process Management & Project
Management Technology (Work Xpert)

';1&7&1“ RAA) Team E= AHg ) 45

71&7t, & IC/ASIC A4, PCB 44, 714+& A
A, EE ol dAS B8 7Y A Z2A
=S E%ﬁ}o}oﬁ AAAE s &&3stn 53] 7]
Z9] IntraNet & 283} Project Management &
&4 slo] 40% o]de] AA Azt dEE Td
b 4= QA gt

>FN

ol

4, x0& AAH, EMI/EMC, Noise&
Crosstalk d{M2 28t Interconnect
Synthesis (1S-Synthesizer, I1S-Optimizer,
BD500, AutoTherm MCM, Quiet2|)

> High Performance System78-2 ¢ Clock

Speed, Rise Time &}z 1 Noise Margin® %
A ] #9957 "t} old] wel Interconnect
Delay Budget& #oix]i1, Signal Qualitys Y
Ae ARE xefsH At o]AAE AAA 2
%3] Board Patterng #}% ¢ 2 Synthesis &+
71&S o] &84 oz One Passd| Systemg
T8 & & 9A ‘8}l‘— Hdge] Time to Market,
Cost Down 298 2 43

5. HdAA L S oMo MAIAES
£ 9|5t High Level Design & Behavioral

Synthesis (Monet, Renoir, ModelSim,
Leonard 2J)

: Time to Market 8 7o ¥-¢-3l%& VHDL &%
Verilog % HDL 2lojo] W8 &4 Z]‘%]_J»} PC&

UNIX¢}e] #4238 File w8 7|E nigto g &
o] Graphical HDL Design 314& €3] HDL& E
q&e EE Team DesignE 9&3] 3§y,

Blockg #8838 4 Q52 31 9t} Area Cost
9} Timing cost® ##A3 Al7]+ Architectural
AlternativesE Behavioral Levelol A 7}‘:—71] 3}

2 Simulationdl| 4] Debugging2is& A4S 9
& ody7)ss A 4 ok dHY A¥d 5§
o 2H5E Design Cycle® FHoz 24 5+ A

aisiet.

6. DSM ASIC 78S {8t Total DFT (Design
for Test) £%M (DFT Advisor, BSD
Architect, FastScan, FlexTest, MBIST
Architect 2|)

:Teste ©]A] Design®t tiEo] A7apa] &&
4 97 F9t). Boundary Scan®} BIST Logic &
HDLZ A4 3l Design 7] dAGA HF5E
JEE 3¢ on, Full Scan®} Partial Scan z+z}
o 3] ATPG=Z ABAlH Test Pattern 9| €43t
A& &2 HE Test Times IA £9 £ ¢ Yk

7. IP(Intellectual Property) 7|12 &&%t
Design Re-Use Methodology (Inventra)

:DSM 23L& 7189 49 53d JE2 ¢
A5 o)x1"d MPU, Memory, DSP, I/0%& 3he]
oz FEANY ojdd & & AAE 9 7
ZF9] EHAAH T Aol E gﬂ@ AA H tnog
E7bs 89 oAle 718 71T BY 9o A
18 (Block-Based Design) =910 A|E3] &7
Ha 9ot =3 7 EEEE Soft Macro, Hard
Macro FE|2 #|F38l7] i M2 tzlsa]
%1 A AHE G180z 29 7 U

N

)1
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8. 7|E} Analog & DSP Mixed Signal Design,
Low Power Design, RF Interface, =il
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LG H24% B2

NT &UNIX Mixed Platform SolutionS2
H&gezM Deep Sub Micron’ 7|1 &
‘System on Silicon” F&0f] Lot Lbesl
‘Integrated System Design’ 312 H|Z35}
A} sty

A

IL (F)AlEAlA2E|0HEAIH)

System-On-a-Chip& F8i5}7| #ist
Synopsyse| 7H& A&l

RI=A 9] process7]&o] F43] WA
0.257}0] 22 ofate] A HZe] 5007 3
transistorg A% ICE vz
I AFUT ol Zo| & HF
o PCB2 TAsol & AA Azdg s
[Co) 83+ System On a Chip ( SoC )o] 7}&
& AL AUt IC JAEE o9} o] v]¢k
o2 wdsted Hs AA WET dAE A4
gt EDA toold] #de HAxe 715 2 uf
g71A E3ta gEyTh SynopsysdlAe SoCE
T M g AASY FAES F
Al 2% ¢ e &% 22 EDA solution]
Zasity 2 sy
¢ ) o] Abe] transistorg 7HA v Adhst
I 533 328 sEHE AA] Y
Front-end design solution

¢ 0.25 microno]ste] AA MEZL 7= %1
A 328 agxog AA s 93 Back-
end design solution

¢ Front-end design®} Back-end design& &

HHgoz AZA7]7] $13 Design planning
solution

Aol 39 solutionEE  AFs] A8
Synopsyse ©&3 22 waoz EDA tool ¥
o A L] P8 =8 7180l 9

S,

1. Higher Levels of Abstraction

Wi WA e £5E ol RIL sim
lation®} synthesis2+ ¢ o]4e] AAHY d4&
@717F ogE dHgYn. HDL 7l B34&
RTLo A Behavioral Level 2 314 28] Ao]
ojg} 22 §AE FEst= HYo]EE Synopsys
o= SynthesisE £41 02 Behavioral Leveld]
WA A0l meA £9E & JES B A QY
o}, E3 7]£9 Logic Synthesis tool & 753
capacity®} performanceE FAAIA FU A7t
0% £ designg FEHCZ AT F UEE

2 A gy

2. Design Reuse
SoCE T38| flsiA = thds 5t (datapath,
DSP, memory, meu, application specific function
% )9 IP ( Intellectual Property ) blockEe] At
£ 5% Design Reuserl'de] =¢jo] B3 ¢
yth & ZAlddlA Fad ZE IPE BF BA3)
Ay 222 Bes AL EbEsEE gYd §
B} ( soft core, firm core, hard core% )2 o8
FEA2RE A2HE IP blockES A 874
M &gl AT YRS diFe e 8 F
B4 Synopsyse H&3 2 solutiongg 7)
Wale] Mg Design Reuse# 3 & WIEES &
2 i,
IP core simulation models
IP core test solutions
IP import, export, transport solutions
synthesizable IP cores
High performance datapath synthesis
solutions
IP core timing characterization solutions
High performance/High Density ASIC
libraries
Design Reuse methodology development
consulting

3. Verification
ICel ExE o) 6deic 1088 Z7}ske A
o2 A393 Ygdch 28 ojut He Fo
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AL ICY 754 53EY F7t Juh IC
9] verificationd 93l & Q3 test vectory] 4&
FHZ o 6dvict of 10008}Y Frise 2oz #
251 JdFYth simulationd] 83 A7He F
He Frkstal low AANY F8F bott-
lenecko] ¥ 1 5uUtt. &8 ICr7 Hedl digital
logicBte] obd Analog block® programable core
o} ao] 2% softwared ¥ §sle A ol
t) 3} verification solution®. A]-Z¥ ojoptt shr},
Synopsyst the-i}t Z-& solutionEe LS &
3] SoCE 91¢ verification®73 & +53 L}ZE} A
Q.

High speed cycle based simulation

Formal verification solution

Link to ASIC emulation

Analog Digital mixed simulation solution

Hardware Software co-verification solution

4, Timing
ICo] #27} AH wt Full timing logic

simulation®]] ¢J38} timing sign-off= Ho|A4 &
Z¢] timing verification methodology7} &# &
3l Ul High speed static timing
verification solutiono] W& £E2 TUFH Q)
on e ASIC vendorEe| static timing
analysiso] ¢}l timing sign-off & X311 U5
Ut} Layout iterationg& £0]7] YA ASIC
library] timing data’} A &34 modeling® ¢
Qojob Utk FEd  Logic Synthesis?}
verification toolEo] FY3g timing modeld}
timing calculatorZ AM&-3t= Ao| ulhz fﬂL}D}
Synopsyst ©+&-3 Z& tool @ 4 ALs
3] SoCE ¢J% timing verifcation373 & ﬂ]%’“%
Adth

High Speed full chip(gate level & transistor

level ) static timing analysis solution

High performance 2D & 3D RLC extraction

solution

Accurate library characterization solution

5. Power & Reliability
3959 Bl 73 Snd i 3¢
2 ABA"Y 2718 Belguch yEe |
AHEEE AR AFES 255 4T, 73%@}
Nom Fde] F7t S 7EHIL o] An ¥
2 22 A7 Aol AdF oz 2 7RI, ols)
2ol N2 utele A 8FALEE UEAIY
W oAe A7 sEe A9s 488 ASC
library7} ot deane] Frle €3 1C
o) 1% d&& F7H A7IER ICY 1% #EY
1% 7bs FEE AR dEsa AFee W
o] a7 gUh ICY 727} Z73tdl wet High
performance physical verification solution®] &
T gyth &3] IC AA7F g#E hierarchical
methodologyd] ¢]Fo] Ate HE& 1HIY
physical verificationE. hierarchical methodolgy
£ A€sk= Aol w4 Pyt Synopsyst T
&3 22 tool ¥ BF L& F3 SoCE A%
A ABAA BT A 5% grE A%
e AFE AYYh
RTL & Gate level power analysis solution

>

Jo

o

_Hlmln_l
i

. 2RY:)

Transistor level power analysis solution
RTL & Gate level power optimization
solution
Transistor level power optimization solution
Library and IP core power characterization
solution
IC reliahility analysis solutions

Voltage drop

Current density

Power distribution

MTTF

Signal Integrity

Electromigration

Heating
High performance physical verification
solution
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8. Interface between front-end and back-

end design ( Design Planning )

Deep submicron ICHAA] A4 ZZE& AAA|
e 29 Y=o shir} front-end designg
53] timing sign-off& ¢& 3 pre layout timing
data7} post layout timing data$} 2 H2}E Ho]
W 94 a7 e 47 B Agu. ole
A9 front-end design processie] delay
modelo|t} delay calculator7} deep submicron
back-end design processite] physical design
methodology ( Clock tree design, Power Grid
design, Floorplanning, placement, routing 5 )&
g wdsh] Zapr] dfEgyh o) & st
71 Y8 & front-end design process®} back-
end design process& Rt EHsHA AZ Al7|aL
back-end design process& front-enddesignT|
oA asdoz Aod 4 e Wl ML F
ojo} Bt} Synopsys: Front-end A7 A4
A HZ silicon? behaviorgE A 33 o 23t1 A
o —’F Ae A BT AL BE =¥EE
71&0]al AFYTh

Desxgn Planning
incremental ECO synthesis
Post layout optimization

IIL (FF)chabe] 3 (L4a=E)

2000 4cH Very Deep Sub-micron
IC HAE I8t Avant!Ale] e}

.M B
Deep Submicron ¥t=4 7)< ( 0.5um 7|& ©]
a1 A&Ael el wef wizA @ AlxE A
AREL 2o ZEaA 2459 H(Chip)E
Eol ¥4 e AAE 0101—‘411‘%.3}7433“1
olgd old y|&e WHL FHTE AE ¢
A4 9 349 8 2v=g FHA|E AAE
7HsAl st

ol ¥t=A] 7l&e 2R A WIsd ¥

AE I g E A By ARE 3 B ¥
AAE A& ol8F e EBolet 83 3]
0.5um °]&te] 7lgdMe A4 F84¢ o|
Alo|E #He] A ( Gate Delay) 84 Bt Al
39 4397 A9 (Interconnection Dealy) 24
o2 H3EaA MR AdY AAE AZEY
ol 873t ¢l

wetx], B B A+ Deep Submicrondt=s A
AL 2ZEOE AFY AFet & glon
2¢] Compass Design AutomationAle] ¢4 2
TMA (Technology Modeling Association)A}e] &
2 E-CAD ¢ T-CADE w»% 4¢3l &
Avant! Co.( Fremont,CA)A}e] A& &3 3
2000 ddje] Very Deep Submicron ¥H=3) (0.18

umz|&oldt) AAE olEF e AF A o
A zheks) dmskit

2. 7|z M A EHIF

(1) Az A4 H3}

F 2-1 M He uiel Zo] weAe =717t

AL Dol HA AlFo] AAQAE ZF o Ao
E dodM 43 A2 249 O‘EVM’:H A7
A EAQEe] v Fasd dFHL USE g5
Atk ¥ 2 lum VedMe BUE 9FE
o X2 ol AEAYA o] 0.35um7| &0l A
T BEA Fed 43 9F¢E e E Y
BRI glow, ol Alo|Ed A XMEWE =

r

§ Qzte a9loz wolsdAw gtk & A
High
Gate delay
Logical
Impact on ’
cireuit

performance

Low

1990 2000

(F 1) Signal Delay £.¢19] #3}
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Feature size 0.35m 0.25m 0.18/m
Trangistorsichip 12M 28M 64M
Chip frequency (MHz) 300 450 600
Wiring levels 4105 5 5to6
Power supply 3.3V 2.5V 1.8V
Short-wire pitch 0.7 to 1.05 0.5t00.75] 0.36t00.54
Interconnect Planar Planar Planar
Metal heightiwidth 1.5 2 25
Max interconncet 380 840 2,100
{metersichip)

(2 2) 719 ¥8 95

VDSM Design Paradigm Shift

Interconnect Delay
Dominant

AréHitsctiaBeavioral Désign  ArchhechitalBahevion! Daaign

Gate Delay Dominant

L Dasign 1L design

FTL izilist

AR
vDSM
Golden
Netlist

Frontend Lol Sipyng Otk
G izt
Backend 3

ah2}A, ]‘5 82E dAsp] s Fee A
A7H3} vastd & of A Feirelo] W
3lm glohe Aotk E 2-39A He v} o
Front-end ¢} Back-end & 7§'d 2 g%<] w3l
7k doluta glow, =ej#de sign-offé rhd
7]'X]i EE]ZH] ‘:’_1'74]4 Slgn Offi tﬂ§]—o al _/];_\_o
g glow, AARE Ed g4 Wl 9
t}.

(2) Top-down A =

=2 #4 B9 Jesist 3 iz 9

Oml

3

rir

Top-down A7) 71He a2 AA7Ee 3
3 37 AAANTE 9F 5 de 7149

Wog wolsd WA HEA 2 AR
Ao A4=x 9t} Top-downdA
43 weq 3 dAe FAGME BYEeR 7|
%747 (Function Design), 2% 34 2 A3
(Synthesis & Optimization), Alo|E @4 ZAZ(
Gate Level Verification), 12]il Physical
Layout A7l ¥l ©@A 2 o]Fo] Xt & 2-4 ¢
AA B A Hie vie} o] FEY wEA Y
AAE U A7 2% EZEEAE, A= Y
AAe dutdoz AolE #d 32 HA % 4
ojols- A7 A whe] TeATH H HAY 74 &
Ade 1 EA4d A 84 2 AFde Asd
2] E(EDA Software)Eo] g sttt wAlFo g,
24 9 3z ag3 go|d& EAsh| A% 4
Z  AEdolHY  Ag=EEEEY AR,
Floorplanner, 2% #ix % #jAdr]e AHg, Ee
A A 9 Z%Z(Physmal Verification)% THFSH
550 349 2f 87 2 42 34 P o
£ o ﬂ:“ﬂ Top-down AAHZ W&
93 Deep Sub-micron ICAA Al Fs 1
Ae JEAYA AAS A8k A Holot
2719 Back-end 4¥o] 53] F83p tFH
1 9lew, olE FAsy] YA Eeld =g

Funtional design l—

’ Logic synthesis & optimization

ASIC chi
Y - desion

I
ol
DL 1o o i

EE
o

Circuit design

Memory chi
dosgn ©

Physical design

'

Silicon

(E 4) Me,pry ¥ Asic A 5E
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go]o}%-(TDL, Timing Driven Layout) 3
Layout Optimizaion&o] 11749] 013133: i B
g4 e Hyog welEd A3 Quholed,
Deep Sub-micron ICe} &3 A4 2 BAL 9
M A 38 YAT =& YL FE
go| Bejg] 9] F5o] B4Ho|g szl

(3) Design Iteration®] Ztj

Deep Sub-micron IC A7 A dlzlUe]Eoe] 3
Hel Qle & dhte EA= Elo]dd id £
Ao} ol & s As] 913 WES Fojolt). o]
AdE JHAYA Adasst A bFof 4
= AT F 2-5 A B upe} o] A 2
A7)0l vAlgt HAA Elo]d] gt o o
M AdAl] 57 Fdista ok ool Top-
down A7 TR A HAHE L7]"”“74] °§‘1.ﬂ°ﬂ"1't—
AAFA golWrteE AFY T HZ A&
o] F7] W] A& Elo| o it ] gl

% o 4y A

o

The Timing Convergence Challenge

Timing errors
cumdaBlEgLB8 &S

123456 7 8 910 112131415 16 1718
fterations

(F 5) 7]«4gd WE Timing Error 2 Iteration
A%

olob #A € AHAYANA opy|Hnz ¢

g Efol™d] gt AFL Pojolgo] dRHEFT A

FH o} gt 27l AFE AFd Zslsfof &

= ZHAA AN Zdies vE 2 el A
Aol Ee)& 7t

(4) o3P (Intellectual Property) 2 o] 1.
ge Zd9 A4

Time-to-Market& ZZA)7]3 7]4$L AEx3F

AlgdolEe A Ay Eelo 2

71 AfME oAl o o] EAY gogE o
& A3 e) AW ¢ E} ET 2~3dAtold|
HFE7] AFE Pe 3402 gdsid AME
B4 ndg Mdsld gF9 golBegsl sl
ARg-E %E% At Aol olgdt P&
e 759AE Agste Soft IP, 1%
A9l Firm IP,28) 1 aﬂo] o}4% W elHard IPS
ThFstA AFE L e AARe] YA ol
g [P A2 AR oz AAE 45 or &
AAA R A 7]% ‘;l T34 waﬂ £
o] 71X ik
& A Ve

A= 5
el H4En 2%
=
=

o> x mlo 4>

02 0.35umiA e o
%;}MH st 2 22 glo|Bg
= AR, 3z gojopy
o] A5 o2 Q3 opy)y
o]7] $J8 20~253]¢] W&

i

3. VDSMICHAHIE £[8 Avant! Ate] £42M

(1) Avant! Ale] A}

oo Az xYol F Fremontd] $X]5tx 9l
+ Avant! Co.(tf o)A} Gerald Hsu)& 19914
o] ArcSysa A|&3dte] Deep Sub-micron ICS] 1)
A 2 AL ~AZEOE AFIEA gFHA
7] A&sle 19954 Layout Verification AZE
o1& A2t 1SS(Intergared Silicon System)
Al 429} &7 3]A} o] 24 Avant! Co.0.2 u}
FEA, gojokx @ AFE AZEJE AFs}
= A FHEAT ofgr 19960 A 32
© HSPICEY]
Meta SoftareA}2} AnagramilE: EFsiH 3z
AE Eob 714 A9 EE WRon, 19974 &
Compass Design AutomationAle] 42 ¢o g
SIP(Silicon Intellectual Property)Algd& 7143}
71918 go|BE] RIS Al =t B8
FHd e weA 34 Hopgl 4 & T-CAD
(Technology  CAD)&ole] A% TMA
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(Technology Modeling Association)A}e] &42
Avant!Ale HA3238] Deep Sub-micron H-o}o
50%«] A3 R&g 2t E-CAD$} T-CADS
EFHE BF AFchke AR BESSH HA

E}.

(2) A1ES 54

Avant! AFe Deep Sub- micron ICHA 2@ A=
BolE ATt A dYsid A
29 das BG4 ALE 40 B8 A

A Yrha itk ARSs] g1

>

= A Aol FAY gl
2 ¥ glom, ¥ 3-10) mE vhe} Po| vy
2ojel 75t FREAS 9% 5L ATHL 9
o F20 wEd 2% 2A2AE wods

Deep Sub-micron ICEote] A A= HAA]
A & HUE 593 A0 2 reportH I ¢
(3) AAF ML Ak
2000t ] Very Deep Sub-micron ICA#|
4& Ag Avant! AR A F P 2 AKIAE
o2 a9 5 A0
1) 3% do]guo] A 7jutel AARA A+

Flo X,

Product Universe for Deep Submicron ICDA

Polaris™

Plaret™

Solar™ Aquatius™

Lymd® & Hercules™
TMAY

Passport '

(Z 6) Avanti At} Al ET

%2 EDA gAlA & ol7]%3te] AZESo]9
T38e YA Framework/lde] F5€ AR}
Aeiso] 28 AlFate $trh 22y, wiEA 4
AAAA A F3 Boll e 7 A 23 sl o
Fsta Hdt A dolelrt AEA A B
Fgog olf5ofAth & Avant!dA FTsI

AT FEHolEHo| A 7|vke] HA G AFol&
Avant!d| A A& Back-endEole] &3 &
S 3% Holg o2l ‘Mllkyway 7ol A
AEF ES sl HolHY FRHE EE A4
o] HA48E FHAM HAdY 458 € F UES
3= Rolth(3E 3-2 &)

2) H19 Hg £/ 9 A 5& At

A 2 RAAEA 71EY AEE Wl 9
ol Avant!Ale 7lgg AEE F Sl $48
& ML) AE =8 & AL Yok =84
EYolAE 7tERog o]&7] 93 Cycle Based

Milkyway VDSM Database

2 a2
b 2
02 3
a3z &
>>' [
12) T

(B 7) Avanti Al 58 87

Verilog Simulator(Polaris), Prototyepe Layout
2 AAY o2& 9 RTL 949 Floorplanner
(Planet-RTL), Noise-Driven, Power-Driven,
Timing-Drivens< 22333 1 A% 9 Placement
2 Routing tools(Apollo), dojol TA A<
Boly 2%3g %/ U@ 4E(Physical
Synthesis)2] & ASH AAV|HE =dF &
o]o}2 AZ(Hercules), 2% A71d @422 BA
st7] 438 "Holg] #2E(Star-RC), Circuit A&
dloJee] Akl Star-Hspices} Star-SIME &
3t 2e 59 REF, Power 2449 Star-
Power, Star-Time% 2000@d)¢] Very Deep
Sub-micron IC A& $i5te] AAE /gl 48
& 71012 Ut ofgd, olBeg HARE
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THE3 H24% F125

VDSM Design Flow

(¥ 8) VDSM 44 =&

=0]7] 938 Model Characterization, &4 T4 9]
A=ge 98 Process Characterizationso]
Avant! A}e] AMHjA IFOZRE AlF Hi 9
t}. Very Deep Sub-micron IC 4A & $3 FA}
A AkEtanR st ATAHA A 5B H
3-3 7} 2}

3) SIP ( Silicon Intellectual Property) AF

oJAlg] Ajadle]l e5d she Hiwe AF
o] Frg AWM EF7TE Ze BES golr
#els} sl P Aol Z2e F9oz A
k. HE Avant! A= Compass Design
AutomationAte} T2 MEL Library A%
Nz H”O}:ﬂ_ 9o, Galax!gl= Erol ¥
degstel g7 eolngel 2 nAgze) Jy
ouzle AW AFE Aol P B
Hard I[P & A|F3le LS A= AA Azt
S| 7]of8tAl @ Zloln, 53] Passport 2lo] B
glge 34 Zejil2d SHAHAALE 45%0)4
el Afe]2E FAA LT YEE 2HEA Sl

4) 749 2 HA A

j&mom

aAte £ZEYCY AEES BB AL F

a® Qojth. 2] 47 HPIH AHIF 9=
Ao BAdA H L Aag A9 027 7R

AR 47 2 A4Y A BT o 3

2] EA( Library Characterization)?] 2
2. 34 72( Process Characterization), =&
AR, B8 A, AANEE 714" § tYe

EDA AZEAE AT
Deep Sub-micron ICAA Hol&
o} No.l EDA dAlz9] £& HEAA Yoprta
AT Avant! Al df g 278 2 20003 tHE FH)
at7] g AAE Mk disiA 7] Yot B
ket vl A, 1 71Esh 143 § 24E A
He 248 oA 8 AEY Jled $9 4
A A ARE AN AR7es 57] =93
o AMEE Fole Ao HA A g A
t}.

AN A Very
AE3, 2000

-

AvanliAfe SHAYS Bk ol A 4
Aok =) TANA F8) AE2E AF]
aln 10979 198 S CEOIA 2

9z)d FAALFEE A, & dEstd 9 2

7le A9E sk Ao

IV. 8t5 #Ho|HA(f) (HSH)

Cadence® CADj&t 2E™

Cadence= A|Al #Hdl9] EDA Software 3%
A 24, Digital IC/System, ASIC, Analog IC/
System 2]3, Digital-Analog Mixed IC/
System & 83 Ha AR} AAd AEFL
Tt vk 53], o5¢ Ry diE/143)
g 1CAA, 2ot ugg/ux]A4ste System A7
d AojM=, Bes| AEFL Performance(H7],
F2, &5)uke] olygl, Time-to-Marketg 13
A E Aol B FHdt o]d Cadences
Tool7te) Data Interfacez Q13 24 WA A%
£ F4sletr] 98

o ZE Toold th3t -4 Timing Model

2E Toold A /& & Ae F8& Delay
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Calculation Algorithm

o 7= (Consistent) Wire Extraction

® Placement 3 : 2D Estraction

® Routing & : 2D, 3Body

® Flow AdA BE Toolzte] ¥#= Timing
Analysis 7]55% AEsy] Y8 ==Han
aoH, ole Adsie o ol ML 4
A& A 9

o d#E Timing Model : 97A(9504 : Pearl
A )

® Non-Linear Timing Model =¥ :97A

(9504 : Pearl A 2JA])

Front-End Floorplanner : 9504

RTL Floorplaning : 98A

Constraint Manager : 98A

# 4 Constraint Format : 97B

A= Delay Model : 97B

Q

A7 Timing Analysis 7]% : 97A

V. (FIMFRE(FER)

MyCAD Roadmap

1. EDA 7|8 ®ME9 712
MyCAD 19909 89 g2 2 V1.0& MS-
DOSel Ag Fofl 23] Ad=olenm 9

(1). 92dd] SUN OS Version2 Wz, 93dd|
Windows3.1  Version& W9z, 96dd=
Windows 95¢|4] 7§ &ate] AlA|ES HRAT). &
A 7d%¢ OS ¢ platformo] 29 3 &
v oA toole] N E FA Sl BE ol go] §l
th 97d EA Windows 95/NTd A IC tool& A
Al #H1 FEe] =@, VHDL tool 7l 25
gtaL stk old] tid W &-& 17 o] R

S AA EDA A& A9 Aetstar gl 7|
T A= 70t H-E mini/supermini computerd]]
$85E CAD system& ARG, 80ddo=
UNIX Workstationg 27t0 2 3 EDA3|AME9]
FEEeoz YehA gAste] g, o0dddl
= TN ARl AlRE Aujstal ok 1™
2). g8 80dd Fwhe| ARols] AlFe MS-
DOSAe] EDA toolZ 90\t =714 A Astchrt,
MicrosoftAl| A Windows 3.1, 95, NTS2 @40
2 ZANgke FAlY detd dA Windows$
EDA toolz2 F9sta 9th. AlAA A2 EDA
tool =3t OS 9 platformol] WE EAo] Ao
o= 9tk 97 EA Windows€ EDA toole] A
A A& 15%3=d, o AE7tEe] o2
3718 200094 = Windows EDA toolS¢] 40-
50% AIAHRE st d&stan Sl old
u}2 Windows EDA Al3e] F43% 7} o 44
t}.

90 91 9 93

94 ) 96 97after

tor, logic simi-  delaugging Porting  on  VHL similator

& +Prototype  of *Logic and IC « VHDL  tools » Schematic, *Major  Erha-
tools on Wi on Wirdovs 3. Logic,

IC moement of

lator, IC lay- SPARC and synthesi rdovs 3.1 1 tools, and VHDL  tool
out editor zer on SPA- +SPIXCE simi- VHL tools on  set with gra-
RC station lator on Wi- Wirdvos 95/ chical capture
ndwos 3.1 NT + Behavioral
synthesic
Cycle-besed
HW. SW co-
design
MSDOS UNIX Windows 31 Windows 95NT  sinoe 1995

(ag 1) MyCADY] 74 |4
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140 19974 121 T TREH B 24% B 1295
75 80 85 90 95 2000
Super Minit CAD
4% A9 49
—————— > ————> —————>
(PCB) (IC)
Workstation EDA
e % A4 ¥3}
—————— > ———— m————> —————>
(Schematic, Logic, PCB) (VHDL, Verilog)
MS-DOS CAD
e 3% 4 &
------ > ——————> —————>
(Schematic,PCB) (1I0)
Windows EDA
HE 3%
------ > ————>
(Verilog, VHDL)(ESDA)
Lib,IP TTL ASIC Megacells IP, Re-use of design

(38 2) Platform 2 0S¢

2. oj= AMedx| 2| EDA Roadmap.
n)Zdl-e]  “EDA Industries Standards
Roadmap”& CFI(CAD Framework Initiative),
EDAC(Electronic Design Automation
companies) @ SEMATECHo] <jaja ZL= o
943 499 Aoz eIz, 953 99 ¢
AEQ. o] EDA Standards Roadmap
Workshop2 EDAd|A 2] AA 2 A8 FF9 7]
ol diaiA AdA A 2R 10d7ke] road
mapg e Yo)th. Roadmap Working Group
2 39 Groupez Ho &, EI(EDA
Inter operability and Integration
Working Group), DDM(Design and Data
Working  Group)®  TLM
(Technology Libraries and Models Working
Group)Zo|t}. EDA ToolZlta}, A8},
integrator, ¥FAE7}, AR, Su FEokA
11399 HE7 }*01 %7}0}1 °‘E}
o] Rodamap& RHE7] H8iAl, B3E Az} A

System

Management

28E 8307 HAsy] 9% FFEAES
A8, ool W& 4dA 2 CADY s&5e

2 EDA Tool®] 4% ¢ 28
FA AR AAEA FEdlA o
tﬂfﬂ paradigm¥ 3= A 4—:1_711 Hhy
37“ #3713, EDAE 3 Alx"d A=z
TARES AAsHl HAdd. o2 A%
A#HEY Innovation in System Level Design
(Architecture and High Level Design Phases),
Innovation in Design Process Management,

Blse o
%

+ 8
ASO

0Ha 2

Increased Codesign Across Design Discipline,
New Architectural and Integration Concepts,
Changing Business Practices, Pay-Per-View For
Design Tools $3 zth T AAAY CAD
Integratord] A7|=Ee  EA2AME,
Multiple EDA operating Environments,

Exploit
Use
Diverse Databases and Formats, Use Tools from
Multiple Enforce
Methodologies and Process Management, Reduce
(or Maintain) cycle time, Roduce Design Costs,
(Price/
Design

tool  Vendors, Design

Maximize  Return-on-Investment

Performance)$o|th. |83t 4| Eo
system(Infrastructure) Environment,
Information(Design  Data

Design
Representation)
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Current

Standards

System Design USE Models 1995 1998 2001 2004

z‘“’? Chip/Core Conzon Conmon

ferilog VHDL/Veri Connectivity | Systes

¢ PCB Standards Design

Other ey Comon | Standards

Detailed Design Tining File PLBMo!

EDIF 3000 p— Forgt | Standards

CFI DR ai | Short Near Long

EDIF 350 Area P Congon

[STEP AP2XX) Test Test

SOF - - Standard

v el | o

IGES 11 core Chip/core

SPF Informetion Mxdel Standards

SPICE/HSPICE  Hierarchical Co-Existence Evolution
" [Place/Route} / Incremental Migration

IPC-D-35X / Naming

(38 3) The EDA Industry Standards Roadmap

Environment, 718) 3 Key Electronic Design and
Test Interfaced] 3 QFARIES A A|7IC
ofefl t& RoadmapE€& % BIAE Chapter 4,
5,60 AAstz ek, o]&e] EDA Industry
standards Road Mapg B¥ the-g} 2.

3. MyCAD Roadmap

MyCAD+ 5dol4+e 0S 2 Platforme] #
o W& AF 2 71e 49 AFssl, 969
B AAFY 7= Windows 959 714 2413
EDA  tool/ld=2  AZsA  Hoo n=9
Roadmape] 493 Z3H 7|¢¢ Eﬂi 3L,
A9 hE-E F2 EDAE AFYASo] FosA
St ot d EDASAIE S AJAle] 273}
T 2 EDA roadmapg A8}, 7w Jrin
Atk BERAGAM BEY Tz 7|Eg5)
o] EF framed] 7)0] & +% gled|, thads] o
Rolo] EZd|o|Eg4)el VHDL, Verilog, EDIF,
GDS/CIF 522 AdA 259 wgo] s15sld o
E< 0| &3 EDA tool/l o] x| 28}1, Windows
of 243l4d full-line EDAS B¥ = 3}
Windows 95/NT¢] 7juts} PCo) sakato z,
oldl ZAg EDA toold) A% 4ol 7|dE T,
200039 = Windows EDA Toole] A< A
50% AFIUI F8 A|RRA#ET EDA gA}

£°] &332 9lt}. MyCADE Version2.55E
Windows 95/NTe] 243 GUI, Editortal,
Inter toolE2 R4 5& Aesla, o] BEA A
FE 7taz =gein gl 53] 96dRy W%
O Lt
Wlndows 95/NT% IC toolE& Az 2= AAz

S A A& 2A g9sta ok

e S8 UF FAlolN Windowsel| A A
3lod EDA toolg 7T & Y& 3F A4 374
(model)& 7Wgetnx s w=dbo] e,
MyCAD/HERE 7)o A2 Fodd o Ao|t}.

AlARL AAS toolel ESDAS VHDL/Verilog®
d 80 $4302 97)d g2 Aotk 2%
o physical’dA|& tool(IC & PCB)d = o|# 3t
Sgo] o] RO H A FajF Ao},

(28 He  97dEH  5dz9  MyCAD
roadmapg HQt}. System AA S tool BEdA
& A 71x¢] VHDL V2.1& g Z 743 V3.0,
VHDL/Verilog Code Generationsl= ESDA tool,
712]3L Verilog alpha versiong 98¢ ARY 7
oltt. 99dell= SWHW codesigne] alpha
version, A7 H43E 183 ESDA Version2.0,
VHDL ¥ VerilogZ & 79 engined] A 3sls
Rolth. Synthesis® timingg &8 Synthesis
713} high-level synthesis® ¢ Aot}

Schematic  editors=  AbgEZo]  ESDA9)
merge i, gate % editore= % Windows9]
& #4374 k. Logic simulate: 9937
o Veriloge] #afjzlch @A MySpice V2.1&
model/} 4,  algorithm7/]jAl©2  schematic/IC
layout tool®} 7] Windowss| A3} 3ic}. ICA
A4 tool® V3.0dlA +79 edit7]s e 943}
a1, V4.0004 auto placement/rout1ng7] L3 7]
£ cell Y4715& Hrbsla, V5.040M deep
submicron& 23 timing driven P/R 7]5&
B7rstt PCBeditors & V109 7153 H%L
A V2.0& 9939 At 2gAos
20004l = Windows Ate] 4] MyCAD tool set&
ESDA, VHDL/Verilog, Andog, IC, PCBA A &0
2 @A, oo g Argate] a7 4
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97 98 99 00 01
SW.HW Codesign & V1.0
ESDA V1.0 ESDA V2.0
(VHDL, Verilog code)(Internet EDA)
VHDL
Sim V2.1 V3.0  VHDL/Verilog integrated Sim V4.0 Completion
Synthesis V2.1 V3.0  VHDL/Verilog synthesis V4.0 of Full-line
Verilog V1.0 Verilog V2.0 EDA tool set
Schematic V2.5 V3.0 on Windows NT
Logic Sim V2.5 V3.0  Verilog/logic V4.0 n 2000,
Spice Sim V2.1 V2.5 V3.0
(model improvement) (algorithm) Further
1C Improvement
Layout V3.0 V4.0 V5.0 in 2001
(P&R, cell gen.) (Timing-driven)
Verification V3.0 V4.0 V5.0
(hierarchy)
PCB
Editer V1.0
Verif V1.0 V2.0

IC Tools  VHDL Tools ESDA Tools ~ SW.HW codesign  Full-line  EDA

(a8l 4) MyCAD development Roadmap

Q89 A= AYsh= HAE zrEch E3 Internet (2] Young Uk Yu “VHDL Tool Development
MyCADe] Felx A 2RdAR o= A%l and Applications in Korea” APCHDL ’97
Proceedings, Hsinchu Taiwan, Aug 18-20,

1997
Ao EF (3} EDA Industries Standards Roadmap

Review Version, sponsored by CFI, EDAC
and Sematech April20 1994, modified
(1) A% AA Ae3)& LH3, (PAFE September 29, 1995
114 284, 1991
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R
ISONE~W)|

8 =

19514 7H 6H4
s 2949 £

1975 10€9~1978d 29 s wd
19783 3¥~1980Wd 11¢ %ié}?j WANG Computer 3¢
19803 129~1984v 849 CDK “%]q-];_

1984 99~1987d 49 ANLUAEE CAD/CAM AlIRA
1987 59~19934 129 ngaﬂﬁ_ 32 (MGK) A
19949 19~3A (F)@zdE (MKC) tf £o]A}

ZU4 Fob: T AWl AA 73
FYAA A AW P AT 8T BAS
A R 29 A4 80 44 7 ol

&
CASE, RTOS & AZEd0] dAYo]
3 M o
19464 68 2H%

A (F)A A2 ot thHolAb
&= AoHA(F) HEIAL

0] = Cadence Design Systems Sales Director

u] = Silver Lisco Technical/Marketing Director

u]= NCA Design Automation Group R &D Project Manager
u]= Vairan Associates Computer Engineer
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19974 121 BT TG F24% H12%

IR

19584
19914
19974

1997 1H~9A

19944 5H~19964 128
1992 6H~19944 4H
19894 1H~19924 b5H

=

6F 8H%E
8H 220 ofF thetam A 4, HAt
37 BR e dstm F

(F)Thida A9 ol A}

(F)NEN2 20}

(F)UETH=Z Ao}

(F)el= 2% A2g el D Aoux weot

F84 2oF:EDAAA A3, PCB/ASIC 44 9 7144

4 s

19764
19914

A

1993 1A~9EA)

Al

=~

19554 12H 18H4

3H~1981% 2/ VYhstm AR, B}

23 AolAA(R) BEelAt

19914~19924F 128 3t= HP. Marketing 2%

198748~ 199148
19814~ 19874
19814 2R

3= HP J <+, Sales Manager(%+%)
= HP ¥, Sales Rep.
A4 HP Al 24 44t
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