S

L 38 8= 7|ge]

1998\ & transistor7} EEE2] 50d == &)
th 194839 JBardeenzt W.H Brattain& 100
cn H|ATEE 712 Germanium FHY Y point-
contact®d 9] emitter®}t collector® 0.005~0.025
cn AgdA HEAT|EEZA A
semiconductor triode)& U9 SgeHl, 1
Silicon transistor®] 7]<o] 7j&dE oA 196039
Hoernid] ¢J&A] Silicon Planar Transistor7} 2%
HE Q2 195834 J.S, Kilbyd olsirl A2 3]
Z(integrated circuit) ¥¥H £ [C/VLSI=
Ml wag A% 9o,

Intele] Gordon Moorex A9 Moor’s LawZ
1965 ZHSPHEA, =A 507 2zl
Component®] HAZ7E 1975dd= 65,0007
transistory] FAAZ7 B Aolgln &g,
Mooret= “The future of integrated electronics
is the future of electronics itself.”2}x zts}std
A, IC71 AFES B4 & 278 AFd] 8442 A
o2 JqFsigith 30349 System ICE o713}
AL, 2529 FAEA Aldld ICY 244 & A
5‘0}71] AL b Yolth

IC 71&9 W 53] gjF3¢ Ao= Intely
microprocessor?] @Ho g thHETH System
]C_O,] ;Huz%o

transistor(a

_‘?‘__

[e]
.
] O o
fN
=
wge =

ol £ Intel®] microprocessors 1

AL U
Y 1oM9} zo] 197239 Intel %7] 4bit
microprocessor?]l 400494, 921d2] Pentium

Processor, 200013¢] Micro 20007}
Moor’s Law7} R&x 5

ag=
ATt 586 o] A=

o
IT

System IC J|&

g

(416)

&3

(=]
:.-'

AF2A(F) ko]t

Transistors
2000
10M
P

M P —

100K 80285 8036
8086
10K /’/
4 8080
1975 1980 1985 1990 19% 2000

(a8 1) System ICo] thEAQ Intel microproces-
sor WA =Y

=

[+]
o] CPUd| A4=l& ZAgog System
2 Azsla 9ok 3% CPU ZHe) oled I/
—'é% A|Fetd WA FArEo] ofg g 5
=S

n)=2] The National Technology Roadmap
for Semiconductor(NTRS) 1994¢) w29, ICE
A Zdl= 2 A EA parametaEe F 13
2o,

g 2010 o]
e F7tEe A
%7}, Process throughput,
A, BdaE, 283 oy
89%°] A&H7] Agn
g o] = st

A¥HE Rl 71eEAd @& Roadmapd I 29}
2oHD, 98\ d &A] 1007 gate &< ASIC(0.25
mm)o] A YA gl 1, 20049
o= 0.13um 7]&¢] memorye] A3, ASICS
AGz= @A 3ujel 3008  gate(1200%)
transistor)/ct FF0. 2 28}7tch. 1009 gate

Sound, graphics, image, modem, peripheral

o} 71“‘:

lc

O
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0
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o
=
o)
AR

o= AAT7F 1871 Eute] 2
ofddx Eu}, Wafer 37]9
HARHAQ gH|e] & &
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System IC 7= £3F

(& 1) DRAM3#} microprocessore] Roadmap

DRAM 1 Processor
Parameta
2005 2010 2005 2010
Miniman Feature 130(nm) 70 130 70
Chip Area 600 1400 400 600
Function per Chip 4G(bits) 64 150M(xstrs) 800M
Mask Levels > 22 > 24 > 22 > 24
Metal Levels 3 4 6 7
Cost per function 1(u /bit) 0.2 0.1(m g /xstr) 0.02
(¥ 2) DRAM, Microprocessor, ASICS] Roadmap
Year of First DRAM shipment 98 2001 2004 2010 Driver
Minimum Feature size(um) 0.25 0.18 0.13 0.07
Memory
Bist/Chip(DRAM/Flash) 256M 1G 4G 64G D
Cost/Bit @ volume(millicents)
Logic(High Volume Microprocessor)
Logic Transistors/cni (packed) 7™ 13M 25M 90M L(P)
Bits/cnf {cache SRAM) 6M 20M 50M 300M
Cost/Transistor @ volume(millicents) 0.5 0.2 0.1 0.02
Logic(Low Volume ASIC)
Transistors/cni(auto layout
Nonrecurrirfg e(ngineeri};g ) M ™ 12M 40M L(A)
. 0.1 0.05 0.03 0.01
cost/transistor (millicents)

#o] ASICE dAdds AL AAE gate %
FH doe 2 A9 Erbesit. dtalse] 400
~1000gatesE #tjgte] EDA E& o] &3l99A 1
Fdo} A schE, 1000~ 2500 man weeko] Z
838}, o]AL 20~50 man year2 oA 109
of AAR} 2~5de] Hele Aol ol Be
AAAZE A71dg stAA e AdAl 4
g WAL FHA AVE AL AE aysiA

& Aot o]’ AAANTE dEstuz Fa}
o AdAAAIE 2 [P(Intellectual Property)Z o]
&3 AA o] A RFEIL et Rt gate
FZ9 System IC/ASIC AAdAH= ¢S ¢ &
A2 g FHch

o]qg JALY 452 o9A t B Alad

&2

(417)

TAE/715E o WEA chipide FFA7=7t
(System-on-chip) 8l A2 2HE& w30z

g S A

t}. @Aje] LSl 4% mega functionEo] tfA|
2 10K gatedlA] 20K gate FEo]H, o]&&
1007] o] FolA A Az sjokshs 4|71 Al
715 & Aolth

Bell Labe] J.A. Morton& 19624l 20120
YR A,
people are suddenly bumping heads as they

“Device designers and circuit
begin to work on integrated circuits.... indeed,
it 1s likely that functional device invention will
produce new science as did the transistor”&x
slFche, #aje] System IC/ASIC AAAlSo]
Hed IC AARES 5oz gF IC 445
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3= A& BEAElL, IPE ol&3lq mEA
System IC(System-on-Chip:SOC)& AAsle

Ag 458 o

o
=)

II. System IC2| S& X A Wy

System IC =+ System ASICE & It 2
Az 2Elo] FgsjojA 1 Q). &8 A=A
A& B, AFE 2 HElnYo], 71 E, Y ¥
Aog, 22 T 2 $5FFEl TR U
3tk HAZ7L 1008 gater} soiA, 1F<T
gy BEoz PCB HrAoM AlxElE A3}
1 At e, oAl ol & IC A HAs| ot
ZAAZo] A71A =t Chip FHE=7F 2000%
transitor2 &e}74a, AA g Alxgle 7%
2 g< ggsta, A, B A4 &t
A 7H(time to market)& 9~12/]€% HE Fo}
AW, o8¢ #F AAE T e dEE AdEe
Ao|th. oleldt 29 System 108 AAFE 2
4 SOC(System-on-chip) 7]&0|8t F231, A

=13
=
= ke
-

L

28 AA L IC AA AL IC A ZAL EDA tool A
A5 2%} old gt 2 A7]&dl IPE A|F3)
3z} g

System [C¢] tJE 2 Intel®] microprocessors
=], 804860] 100%} transistor JAEE o]
A3, Pentium II9|Al= 7008t transistore] 3
ATE Hoth #H FA7IeS 98de 0.25m
Foz 22714 20009 transistor® FHAHT
A =i oldwEA AF7kA EE Chip
ZEHd 39 /0, DSP, memory,
TES 3] Chipez FAs 7}

AL
B

A~
T
A~
T

o=z
multimedia 7| 5E%
© A %ol TR

Multimedia IC Zo} T3l SOC A3E Foi7}
1 9dh. A/D Conventer, PLL, MPEG/JPEG,
embedded ROM/RAM3=} Controller Eo} 3 7}
o chipdl A¥SIT 9tk FAROIINE FAE
Agulds A/D processor, PLL, CDMA/
TDMA modem, Vocoder, controller 5 Z}& IP

[}

(418)

29 3 s8¢ chips]l 4dg}. DVD, Digital
camera, Z}% set-up box T o&7]¢] Py 7]
& AAE $ARYsla, & N2 2A4/IPE %
So] BoA, 4% Bash, AR AE Bl @
7159 SOCE Ads uhe ZA¥eld. L3
Logice] W.Corrigan &S ojal¢] SIC(EEA
Zo|) 959 Pojal, ¢&9 SIC7 ¥ IP7}
Ao gorditt.

#4219 SOC AA WAL, vEA/ASIC A=
gAHEo] AR IPE AMS-ILAES] top-down A7)
24 /toold] A F3la, FEAHAE e Aot
o] A © HFg3d [P= IP vendoryd EDA
vendors} A9jste] gnpYez HE & Utk
IP vendort} EDA vendor7} Al &3h= AA WA/
E& olg3led orjd @A [PE ZFsta, M2
A Ut el d4dolzt A4eth

3 7)E AAE FJEE AAEE] YA, A
& " R85} ¢S e reverse engineering
) BEARge] AHAYAY FANE Argel U
= 2] 2 AA W (clean-room approach), 3
271 Bdsta e As7 9 de T U
& TEHA e Aol Y. 7|EY AAE 3=
(VHDL, Verilog, netlist, layout $)7} 2& #

= A W3 (migration) W& »7|% Fth

o
=

III. System £&e| CAD

249 ¥R HEFoz FFHY micropro-
cessor, DSP, memory, Z}Z 1/0 7|%, analog 7|
T Tl & /9 IC2 FAHAA, o5& FAld
A g o] Ast AF s CAD toole] i Ha
AT o]2jdt 7|5 &0l chip AolA FAd #&
=7] 9814 &, Chip 4] bus spec, 7559, &
TAZEA T i slord Aol T3 gopl
o} & o] 3 7|5 EE HolA Aofske program
T B g ol s Al Ha Y
Hardware.Software §A] AAE sjofst=t], ©l
2 9gt CAD #7¢] B a3ti(1d 2). 432

p

pr

=
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2 Software 7] board 7o) BUE 4
ftl. PCB AME  Softwares} FAEHE
hardware 222 tA] 44 138 £ gloeng ¥
EAAZ g 2 247 F4 ge 109 A%
717be 23, B3 System ICAME 4@ 715
o] &AM Aol A& A& 7HH(NRE)=
2zttt wepa IC AR A& Software 7H

do]  EAld Fggolop L, old Jad
hardware A& ZA & ojo} g},
_,'\_B%a,‘élﬂ "Wi Spec. \ l Circuit 44 [ P 47 [ A |

Software REY ]
kL] debug
Sys)tée;" 1 H" Spec. J { Circuit 4% l ;IC la)":ul ’dl Ld%ﬂq

S¥, System

AN 87 FA4A4. A% ol & 1ib
S¥, System

(12 2) Hardware. Software FAAAZ 71E7)
e BE
Hardware Software BAAA 2 AlE#o]AE
$)8)-= HDL simulator$} software debugger
2 Adgtsjo} st HDL simulatore &HH spect}

98 A&E YaiM prgramming language
interface(PLI)9}  application ~ prgramming

interface(APDE 71At} o]83 H&7]58 o
2-3}dA}, HDL model#} microprocessor % DSP
9] C language program$ 4319 FA| A&
oldg & F Uk o] FA| AA AEHoIH
2 Agsh=d|dl microprocessortt F7F AA H &
hardware logicg modeld} st=dd] 13 33 2
o] 371x7} Ak A, AAE C language
model2 &= ¥, Ex& hardware logicg
HDL model2 #}1, C language model2 #
microprocessor/DSP$} interprocessor commun-
icationo.2 F&sle Aolch F7HA B A&
ol Y& 2L 2dE Hagle] FEH A
Eio|4d €t

(419)

Concurrent Design Simulator Configuration

Program + microprocessor/DSP Hardware Logic

1. C Language model
2. Instruction Set simulator HDL. aode!
+ C language model Interppocessor HDL Simulator
3 HDL Model | HDL Model
' HDL Simulator

I

(32} 3) Concurrent Design Simulator®] A|7}4]
HH

AMA=  microprocessor/DSPY  hardware
logic& HDL model2 7]&3tx, o8& 22
HDL simulator2 simulationdhe ZAojth. WA
Ao= 74 simulation £E7} #2231, A HA
7 %o = hardware A A 713 3EE7} #o
ol# & simulator® #+ Z$ Z microprocessor
/DSP7} #l% simulatord] model2 EFHojok
gt

System ICe] AA =77t AAL, AFd ok &
Hee] 71 oA HAN AlEH|HA 27t
zolx|A Atk ¥ A A"E event driven
simulator2 A He A9 FELAM FE,
g ALde= Fdo] ZY & Qlth old] i@
#AM o2 Hardware accelerator’} 2:0]=H],
3 £ software simulator 2.t} 10~ 10081¢] &
EE Yo AA A7HE @&

319 Software® simulation *]7H&
A& A, AAAZHE nskA] ¢ 7]
= cycle-based simulator® 2291t}. ©]
timing veifier® WE& Mo}dli, dynamic
timing A% AAIE = §loh §714 d=271 F
2 #0|= micro processor AA o F2 2o]=H
@A) event-drivend] B3| 10~100819] £=&
Wt} hardware workstation® Fh~FAHE
LANo =z  HZ3le  parallel
simulation© 8 :0]7] % 3t}

2255 ko]7] 98A Formal verification

[l

/check& #7|% skl 44 =29 377t $4

=
R=%¢)
[+

cycle-based
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ko) 7174 GA Hg&ert zoidn 2
FPGA 7)%&& o] &% logic emulationg =],
ol *l%‘ﬂl"]’ﬂ SERT P Rh ~ gl nh) o
&x2  Jrh /‘274] 3=  hardware logic&
emulatorg THE & SoftwareE /|Esle B4
A A o v%oM emulation FHE ah=H B
£ Aj7re] Ath. Quickturn, IKOS, Aptix So]
emulation machineg A&ty Yz, AA A7}
A FPGA deviceZ o] &3} gtEo] »y|% 3l
t}.

ASIC library+ System ICZ 9J3jA & 4
Adl, ool th& FFo] AAA AA holr, AlA
A A, wheA| /ASIC A2z
A BF7h o Al w3 ot g
ASIC A|zgA Eo] B2 EDA oA toold] 2tz
9] libraryE AFsel = ozl Ut
Synopsys®] #}8]A}¢l  Logic Modeling Corp
(LMC)ellA, 24 Library2 o2} EDA HA &%
2Ysgor}, gL Zelxl= EDA Ak ASIC
AzGA, % FF71 qgsiA= ASIC library
% IP, Az FRd @& ZF version 5 A4
& gdepirldle gFZolqlh

Silicon Integration Initiative(SI2)e] ASIC
CouncildlAl=  o|#AE  #]Z3tzal, Open
Library API(OLA)&}= H&ET7E A otsled 7
gdd ASIC libraryE 2% EDA toold] 2 Y=

QLF Source ) <0ther data in text )
format

Preprocessor

DCL
models and tables

DCL Compiler

>

Delay and Power
Calculation

Function, Property/
attribute data

Open Library API(OLA)

¥

EDA Applications

(28 4) OLA A4 7=

B, EDA &

Al stnz @, o] AAUW dojwag 0.25
micron®|3t2 W& 7= deep submicron ASIC
library 2]91g g-o]3lA e, old] tj& A
5 I¥ 49 By

o] OLAE A43l¥, 7129 Zzle) Ze EDA
dAY Nz 2% EDA A= Be ASIC
libraryE& dAjol ALE & A It A
g library #4& 71539 s)edtizl ASIC
Councilo| A o]u] x]943¢l Delay and Power
Calculation(DPC)e 2 7)&E o] #9394 timing
2 power data® E31A ©rh OLAE %79
OVI(Open Verilogi International)e} ¢J&ljAl 7}
WE Advanced Library Fromat(ALF)E& A}
gt} ALF datas Fold=oln, IBMAA 74
¥ Delay Calculation Lanaguage(DCL)o|A] =]
sl formateg wWalslojd Aotk ASIC
Councile &4 IBM, LSI Logic, Lucent
Technology, Motorola, NEC, TI ¥ VLSI
Technology 5 771 3JAldl oA &=z 9o}
OLA+= [EEE P1481 ¢93oix EFsl5 1 e
DCLe| &A% DPC API9] 7149 versiono] &
Zolt}. EDA Vendor®= DCLE licensedrz OLA
speciticatione 4Hrolx APIE xjgstd Aol §
Aol AAEFE Synopsys?] libo]l tisjM ALF
7t EritE o8 3atEe AYS BeAE H
F1 Holo} s}, ALF= &4 Ambit, Avant!,
Cadence ¥ Mentord] 9&] 2F 3 9}

IV. System ICH &3t IP 7|%

BERdgA1, hss 71XE  System IC
(System-on-chip) & F4 1t} wa] AA U=
o &A 847} Intellectual Property(IP)o]t}. IP
T A2BAAY & xZ4os AAEEHoE A
Aol dtd. ZHY  microprocessor, micro
controller, DSP, graphic, 10, ROM, RAM,
garphics, image processor, communications-¢]
LSl/mega cell 7|25 AALE & 9= P2 &

(420)
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=3
[P 718 8¢ 7I4]& System ICE wha A
2t 9HEo] Y= A(time to marketOojt}. 107}
gaterE9) system ICE AAE o, F4 F&0
2 o1H FAlgho] £ 400~1000 gated A7)
20~50 man year’} Et}. 3H [PE o]g3hd
4000~10,000 gateE & Fo] AT F oA
4man year7} 014 6 AA A7} o] AAE 3
oE oF gllgel Augtil Oy oA
Integrated Intellectual Property #AR= System
ICE dAs=dl, 8 IP & 67/le 5dA AL
i, 20e AN s, da Axe shua)
7he @&

[PE Soft IP, Firm IP @ Hard IP2 1}3o0ix]

> External

— 1o

Java -
Processor

u>

BuUS Java  «
MPGA RAM

Control
Processor

il
ik

Peripheral

Audio
Decoder

System RAM

5
|

(2% 5) Reusable IPE ©]£8 SOC AAq (IIP 3
Ah
« TIPS AP A, delAs sivag 3]

(2 3) 7 1P wlm

=Hl, Soft IPE modular RTL code, synthesis
scripts, diagram,
SEISEES
Firm [P+ gate level netlist¢I®)], timing results,
floor planning data, simulation scripts,
integration documents& ¥ &3t} Hard [P:
layoute. 2 = 9l=H, tool data, foundary
data, routing data, integration #A1& ¥ &sl1
oA, 2 HlE T2 layout AAS} FA st IC
€ AAE 5 A Holldh Soft [P 7% &&
ojofr frdAel UL, LTFARY B 2F7) 4
i, technology independentdit}, Ea|&el A
Ag7F 1ol AA layoutzlAls Alzto] Bo| A
dr}. Firm [P floorplanning 288 7422 ¢}
1, gate FF AlE#H oA A7} Qlolx Ea)F
layout& 22¥ & Uth gate 3 AA PN &

dAe] B-Z3tn technology specificalt}. Hard

constraints, timing

integration  documentation®. 2

IP= £ 1 layouto] Chip A &=o} gJFso} gl
7} W] vl Azd Bz & 9tk 1377}

ol

JEL, 7HAo] M}t olE PE E& Uehd A
o & 33} Ry

Pe] Izt Al Rol ledl ASIC A 234},
IP A&3)AL, EDA 44 Solth. o] ASIC A
Z3|At2e 7|29 ASIC library 53} System ¢
A7} 7)Le System blockEe ZAE st A
A 5 Qe IPEE o) 24lst Yok 29
o] FFA) Foldl MPEG I, JPEG, Momdem%o]
oAl shte] P2 2d F QA wEoAT.
LSI  Logic, VLSI Technology, Alcatel
Microelectronics, Fujitsu, Toshiba $o] o]d] ¥
gErh. Gate 727} ARE Xiling, Alters,
Actel 3AGE e 483 £ + 9= FPGA

—

Type of IP Flexibility Risk Factor Cost Manufacturability
to change
Soft IP High Low Low
Firm IP Medium Medium Medium Medium
Hard IP Low High High
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[P(Firm [P)&& Algsit). P AF d29AE
& FH EE A ARIAEAH, FHE A
A4 FAAANN AARH 2 toolg o] &3
Z} ol B3 [PES AFTT o5 F R
Zol 3lAlEo] IIP, Artisan, Logic Version,
Sand Microelectronics, Macro Design 3] A}g-0]
t}. EDA VendorEX IP9) thgl s A& A A&t
1 9t} Synopsyse AHA| Synthesis tool& &4
o2 39 Mg IPE Rlze Ag =9 4
8re 8tjt%, Mentor GraphicsAle F2 [PES
TFste 9¥e T de
DSP Soft coreE2 interactive web-based
system& A AHERIEC] A7]9A g DSP
IPE "t5A 009, & Cadencer F2 IPE o]
£3}e] Design ServiceZ 3}3, Hard IPE A4
e 71Es FFEH. |

IPE gtesdld I R dAE] 88
qge B

[[Pe TP M4 9 AZ% tool2A, Summit
Design, Verilint/interHDL, Synopsys,
Quickturn 9] tool& 23 YoHM), Summite
VisualHDL2 FSM Coverage, Code Coverageol|
sol 1, interHDL] VerilintE coding guideline
checko.2 9tk  AA  Simulation
Synthesize 3}7]Ad] ©]28d toolg ©|a] check
e AL IUE 88% F9FU. Synopsyse
9 synthesis®© 8, Quickturng
emulation ¥ cycle-based simulationg 22 9]
o & P22 AA /& waA A B
5oz AT F M oA} 811, AW
=, tool AH/ZE o & script fileT E§H
ojo} &}, Synopsys9} Mentor Graphicse A7
o] AA&HhE e A st Reuse Methodology
Manual(RMM)& #%o 2 7dsig ity RMM
&50C /N s tist A, 27] AAd B4
g AA T 2 ). I g Soft [PE
Adsle 34 Agsided, & AAXF,
coding A3, =g8|$A4x A 2 Verification 7|&
So] g} the Hard [PE QA8 Wi
ol Soft P&} H|&dAl Hollal, F7iHoz

t], parameterized

L
Ee

simulation

(422)

[e]
zde

GDS 1I file, AlE#[0]X /€0 o lid=
1 e o]F IP && System IC(SOC)d|
olfdl= AAE Az®l £ AF 2HE ®
FoIN 7)&stdh. F712 test, A7, FA
2 dojg Belo| tidt o] £t} Vivtual
Socket Interface Alliance(VSI): IPo] sl
data forma, test methodologies, interfacec] %
g8 e BEF AGE AR, s, o
F3aL, A, ® HEg FH3 o] 5
& Al2"” F29 IC AHAY NEe shed A
ojA ofg gERAM HAF=ZEH(IP)E 4]
gro] MAgsA shed ot ¢ VSIAE 1P
B89 YA, FA2" TEEY 7 T
A, A%ZFA, EDA toold] i3t W&, dqg&
2 7ol diE AlEe NEskA 9A &

Al AR AFHYsEe]  ded, The
Development Working Group(DWG)+ 984 3
€9 The On-Chip-Bus(OCB) A}ekg BE911,
IP portection, test, system 43 AA S} g
spec2 e o Aot & The Implementation/
Verification(I/V) DWG2} The Analog/Mixed
Signal(AMS) DWGe9A VCLEF GDS 1,
SPEF, VCHSPICE, Analog Extension to the

Architecture Document 59| tjajr 738 9

0]
AR .

T
FAU
-

—
.

f =
=l

V. System ICo|| cH3t Zhajf

7194kl tjg-3led  microprocessore  logic
ICe] Atz ot 90d Fute] SojoH
A 7R gate~1007 gated & ©Y chip A
Adste 34 7lgol AEEn ok 5d 3
2003d9]= 24M transistor7} ledAbe] A &=
2la SIA Report 1997& A%sla it} Azto
Z4% BA PCB HEidd A=A AJAH
@ Chipite] A4&8Ho], SOC A2 Eofrt
Utk =g AlZ 719 AIZH(Time-to-market)
Aoz FolH1 =¥ YTt

—_—

rlo

b

flo k



System IC 7|& %38

29

SOCo| g £2 248A SI2= chipy] ¢ A
A AAMR Al FF<, [P9 licensing(royalty
5), IP B3, [P Agd did 4, AAE/E
o W3t A, N2HFE 4o Ud A, &4
FAd| g AFEY T 53 Uk

T3 [P T coreE ¥ System IC(SOC)d)
A& Software 7ol H& o Fad A2 o
FEoAc}). Hardware Software codesign/
cosimulation ¥& @it dl=H), simulation
speed7} 2 EA4|2 "t} Synchronous logicel] A

.

t ALEEH cycle-based simulationg 123}
codingg &l AAE &ofg ZAojth. simulation
£ 2 Fo|7] $alA hardware acceleratorg
»A emulator® ®7)& 3tk T simulatore}

emulator® #Zo] WA codesign 74 & HEI| =

02 e

ok, AA 29 ICY ASICE hardware
modelerd] vl2 ZolA simulatore] THE 7]
T g}

Intele] microprocessor core® Aoz 1/0
71%, multimedia 717, §471% $& £494,
SOCz steaA F¥e] 7]5& 1C8 &9 chip
set SJAFES ol g Eoldth FudA A
A, LG, gd %A Merged memory logic,
embedded memory logic 7]&& /&3l ol &
7|¥to 2 &= System IC 7|&& HAAF|L 9
oM I 7ksAdol Anch 538 442 analog
IP 712 AAslY logic + memory + analog®
A SOCH gt siZ24E& At Aok =y
Fabless ASIC 3]A}52] 299l ASIC AA3)AY
3|(ADA)Y] 1P 7i&&doA, IudA IP AL
7} SOCd| 8] $-&o & FF7| A& Rt=E A
& F8 Aot @A AAHoZ B4 e
71&9] AAZ2ES P2 TEAM FFoE o
£3le Wels FHA vk Sye] o dign
Jd 9x& IC Design and Education Center
(IDEC)AINZ 7)) AAE HF [P @3oip
AAE &, B8&E st Aol frslele 2ok
w3 ADA 3Fo g VSIASS Jusle S 1P
2E2¢ 2 P AR Ve E lEe AR 7R

& Yoz} Wt

(423)
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