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SoC (System on Chip) <]
2ol= 7| A WEEcEE EE 9
= g 7] ZAES st ok AlEe] &
843 7k i AF FHEe A%
tro 2= s 2s7] 494 %2 VDSM (Very Deep
Sub-Micron) &4 E3F A 2o] ©&5
AAojr}, o]g3t EAELS FH7| AlFe AF

BES

& EAske dol B ol /XA =7 o
2ol 718 WHES Hol W AR 4 ¥
MES 9T %S ATEc] B AP 3

AR 2] 7ide] thFEla 9lem, platform-based
design ©o]2gt A9} 7 SoC A
FEHoE ALY F e Hos B A
< ¥ i, B =52 o]g]g platform-based
design®] HZ FF 2 A AAAANA -
3}31 9J= platform-based design®l] 3] 7]
=t

(934)

AAAA System-LSIAFYH

7o) AFEL Frijsior sk WA G| 2ol
=S
[s)

T O Y

X

LA

Ak, E3F ol FulE Al 7 1
3 AR wgho] 73R 8739 §o]
vl AFgct, PDA, A8, GPS 715 52 Al
& Foivt 2HEEE AntE Z (smart phone)
o] 1 £ ot ¥ 4 loH, ot AEE
o] S8 st} Alxylo] sfute] 3ol 74
%= SoC(System- on—chip) AA1¢] BH3}=
3l 753tk

TEAHSR SoC dAle HE 738 71=9
A% ddoz QF, 7|&9 BRE o
7o 758 AFE sl AEE Aol 78
o] 7Fs3tAl H3eH, o2l HAEe] e
o2 v)S 7H&sl € deltt, o] 90nm F
3 715& o83 AlFe] EAHT e, ITRS
(International Technology Roadmap for
Semiconductors)el WEH, 20103 ZHolE 50
nm FA 71eS e, 1V o3k F2 A
oAl 10GHzS] T2 £52 55T 409 E
AR 2E 7 FHAE 329 AAV) 7T AR
S ERI =1

SoC AAY &= Exq&= 7 713 2 v|&
o] #HeA A5 2 75 Ak 22 (constraints)
I A HES §8X 02 HF(trade-off) 3}
Roz Aojd 4= gk, Ak vjgo] AZHA

=21 he

1 o Rl

LU
s

L

S 2 YehlF= 3 92 vk2H (mask) AR}
HES £ 4 Uk 130nm FAHA 3 AE

(set) o] wk== Az} v]-&o] 60RHE o]do] A48
= Aol = dol o™, At TS A=
H]-8-2 100%HE o]do] A8% Z10F oZE1

o2 xS 130nm EE 100nm 3A4ES Ab

-
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£3l] 300 mm 9°1H (wafer) & Aikte d
ZF AL FEE A7) AsiAE & 3v5HES 4t
o] 299 Aoy FA=n IoiBl v s
713re] @& AAEL AFE FHoAE AFE
FHoA 1 dE FolE F k. Ful 3]
(mobile phone) ¢} 7-¢, TV3EIE FHX%=
doph A2 AFo| wey SAjH
44 & 7 Aok H2E 7 Vs e &
gz 2 E38lE F4E 5 ode 7w Tis
(infrastructure)2 A3 %, 23 o)E g
o2 715& Fdshke AAAAE time-to-
market?] ¢#Ho] d+E Frpsin
ojch,

olgfst BAE A $g o] 71A] AA
7HEe] AT, ALEHI JoH, HIE plat-
form-based design A 7|Ho] olz{d FA
A% &2 #eto 2 AAFH th. ¢] 7]
& EAxom w71 & o] == A7t
8453 AAHE- (reuse), T34 (flexibility)
T84 (efficiency) o|HM, o] Z AA}EolH,
o]zl &8 Hok(application domain)ol &
Moz HEE & Sl oFIHHE A3l
S5t olF|HXE Al AR 9H]it (7]
&2 ASIC BAA S AR 7IdS F2 =9
o] IPS) AAFEE 2vlEld e}, platform-based
design SWE X33t architectured] #AME-
< F7et) oleld op7|EA e AREE B
HAg Gqellx AL Asike FAEA
(flexibility) o] Hol7] wiiel, o}& & =
2 18- E (programmability) 7} & o}
F1ex -2} platform-based designoll &3
s & F k. &, upro] Eehd olr)E
AE Hugt Z2 oo Est e WHES
7ietEl= Ae] platform-based designg &
olatAl dtix & & vk A=, TRIOgHE
(programmable) 3t o}7lelx o] a8 53}
o &7 Aol 7hsdta, weka mkaz A
Z} g8 A YFE 53E 98 & Uk

I REAE

S 34

=

=

=

=

L=

XN g g

r

oft ot ¥ %4
o

RTTTD
duig o 2 opF|HAE TR 84 AWt
#4 (computation unit), 4 %4 (commu-

(935)

nication unit), 2 A% 4 (storage unit) &
2 Aeoa F gloh ARt file] Tz aeepie
Eliz SWE 7]ute g 3t Z2AM9 AMge=®
P2 F dem, FPGA(Field Progra-
mmable Gate Array) 59 A7Ale] 7V
Bl=9 o} (reconfigurable HW resource) = 3
& 7% 23 Qlvk B /Yl A 71Ee) o
)] (physical wire) FF2| W2 F4le] A
7hdo] obd, AR WIES A (micro network)
dat AT el 28dE 4 7R F&E
7} diFEla St oleigt B4l olFlelA e At
< o8] 711 o7t YAR, 2 F shyt /e
A& =o)7] fg Aolth
fFrade HHsEA Al (sub-
optimal design) & 3= 745 9l
29k o3k e platform-based design
WP E 0] 8ol time-to-markets T o|
dof F= AHE 3HT W o= A: LB
Roz dEgct axdx Eydln faAde
Ao E o] &3] Y5te, Foi At =2
(constraints)-& W=EA7= HAHe) T2
d4Ho)w | platform-based design 71H
o]-&-3t thdstA T2 obF|E A g
717} 371A] Hietolt
el d4) dd=a Qs
based design 718 A7 53l
EeMe AR FR8a e
platform- based design 7]'Hol ths} A3}
712 g}, IVERX e AAxE WellA A-&9
platform-based design 71'8¢] 2§ Aldl 2
TS Alge s ol npR|Ete 2 VoA
& QuAt 3},

oro 9
&L =

e

LR = =]

olefgt

o o rlo

platform-
el AE

al,

II. Platform-based design® A1 ES4st

AR A28 R 7199l
2 AE Aol thaf Sopr
Z7iEE Wg 5 B

S W

I A= &)
APE T e H3
712 g, IlA

=R=)
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ol D Ao of AT e

[e] O = 0= = = =
=3 T 3 Y FEE A

%]

1. Philips Video Top"

4 FEAole 2+dA (Philips, Siemens,
Cadence) ¢ ™8} (University of Paris Marie-
Curie, Politecnico di Torino, University of
Tubingen)©o] 3522 A2 HA 2 HES
BAog 3 COSYehs Z2AET A=At
o] ZgAES Ago platform-based de-
sign A4 7] A AF HE A}
FERem, 71 g AFE Philipsd] HAE
vt B 2=jf2¥ (broadcasting) S 7]
527 3= Video TopeolAtt. Video Top
MPEG2video stream? decoding? & X¢
HoZ F(zoom) TE ¥4 (composition) S
Fesict.

Video Tope Kahn process modelolA] 4
9 YAPIE ©]&3t9 62 ZzAl=2 T4
2,5000C/C++ &%) 7EE EE™Y HAUoh
MIPS PR39K, IM SRAM=- 7jHto g PSQOS
£ RTOSE AHE3h= op|dA 27 E et
J —‘E—?% T oPFElA S FPdile

EF SwW2 :r"‘?ﬂ% ZAS BT HWSF SW2
A ol7|EA 9] A4 160u12] AT YL B
Zohfigict, olF 7Y Fa3 HW E52
uﬂy_a] AH= (access) S AEX 0T 337
23t Z#9) vl¥ wWEE #e)AH(frame buffer
memory manager) 3t A5 42 Cadence
Ale] VCCE olg3ker, Philips9 cycle-
accurate Al EHC[EIQ] TSSol B3l 5% Hx=
o] 15 B ThE AEs] Ry E ) Philips
= ZA%% platform-based design 78S A}
At F8 AFel AEHom X3 Aot

2. Magneti-Marell "ES4} GlIZl &Kot

A AR Ao} NzHe) AAE ol
g FQA] HEE JAZ Aof 240 1 E
olok 2t} o] Tl sleo] FER C 2= (o

135,000 )& 2709 Z=AA, vixg, A&

(936)

AEA|2~Elo] FZ2HE ~91F] (crossbar switch)
of A" MEE ol7[dH ol go] AAMAEY,
o, AHAY SW= Fzn F [1]o] Agd
uiel 728 AlZ AT EY o] £ (layered soft-
ware structure) 2] 7Ig-g ]SRN oHE I
o}z o}7]el Mol A W (mapping) =S 4
A=At e B4E B3 opplElY B4 2
AN Y] ZEAM FF % o] TZAA
% Hals= zjjo] TFE O™, 7 ZRZAA
Z5l dis] 279 gE ’\‘LE"]‘ﬂ & (parti-
tlon)°] F71=EIRATE oleh FAl &Y AlaE
°ﬂ g3l dAg AZERE FEH F9, ¢
A Rle] slegolz FEE 4, BE
tﬂxobqﬂ Stedol2 " Aol dis A
B717} o) Foi Mt
Cadencerte] VCCE ol43 A5 #4&
2EEY] HE (prototype board)olAe] =
Anet vlwstel o 11%9) A RAY. ©
= e oElHE T J5S TR A
oF Z7 o S oF 40%9) AAFsH

{computing power)ol] o871 9188 VCCE

B¢ $H02 & 5 Ak olele A w9
2R 3 See A sE 439 4
7|3, 2 4 e

01r —{N -{m

[kl

9 o3l

X}Z]Ekj’ﬂ, T A7) E‘Wﬁiﬂ F7k= Qg
WA F7hs B4 4~6%°) EFsivhe oA
27) Z2AAE o8& opF|ElA7t Hysita
g F Ut

g -2 Philips Video Top¥}
o2 o] Cadencerle] VCC

o3 AekAThe Aol

. &MFxEL] platform-based design
7|ﬂ TS 8Eg

1. A|AH 28 MA| E2F
{18 1>& platform-based designol thgt
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Application space
Application instance
T

Prattorm
specification

Patform
desigr-space
exploraton

) A
Pattorm instance

Architectural space

(T> 1D ERT TR WA F2eW

Al W28 e

9] A, platform-based design® &
WZ 4| (platform specification) @712t =
HE ol7IEA B (platform architecture
exploration) SAZ TA o o} WA, A~
g AARE SHE A DACNA 2Rl A
7_-”& }\])\E-ﬂ _35;9155.0“ EHI’I—]{SLE]—_ )\‘_J_\_Eé} %%ﬂ%
(system platform) AF2] F43td st=9
o] ZPE (hardware platform)S <9v|gic},
o]o1 2l T u{yﬂ 1:]-74101 ZYPE 0}7]1;1];4 =3
A GAA] A"l FYE-S AR HA) of)
BlA] oA 71 AR s o7 |HXE A=A

o},

o] HMHoA 71 Q3% Q4= Al ZY
9| Fdsle] A, ngu 443 @ ZYZo
ZHE A o7|dHZ W (mapping)A7]1E

Yot} 438 ATV} om FEFE AlaH
AAR] A& HAYA, olE A oprdz
2 (mapping) 3h= B4 2ot B2 o}y
o gk dEje] A7} A HEZ TJRkE ofH
AAA ot mebr, o]2i3t WF (mapping) 3
AL 2Fs3tE =1 (software synthesis, RTOS
synthesis, device-driver synthesis)® =&

(937)

O3 25 A9aAe] Alad od A E2¢

18914 6)

LRk IS4

d

o] HHolt}, 1y o3t YWty
9] platform-based design ©}&
olm, &3t gAdl olg & flv Aol
JER, AR FFHoRE olst e
u]—BJig 7—31?51 oﬂZ—]o] ]q}’ 11:_}7124 chﬂ._g‘g
g D3 22 A249 dg 7AsiA =k

adl 208 AR FEta e Alx
gl 2 dA 229 (design flow)olt}h. A
A XE 20023%E platform-based design
7190l gk JdFE AIRBlIEen, 57
HE AELD FHE ANEFLS Yo Z J)e
s A2

<™ 2)904 %

WHE
=]

&
‘_—:_
T

_,_i_ Apero] 0].7]3412:] ucala) =23
Aes OY 19 4 ZPZ Ad2EA (platform
instance) & AA4sHs Bgolct. o]9} o]
HIE 2t SRE QAasixo] gid] Foiz] WA
(specification) & W33l A5 &S s34t
of 7P A3e op|E A E AdEstA g o] F
AZEO|R Fgd FEE ol7|dA B A
AAE Z2AM] Y=, s=ol2 g
Fi2 legacy IP7} vl2 AREE AW Adsjad
A (high-level synthesis)& E3te] AAl=
th A4 GALY] opFEl RdY dAleMe F
2 legacy IPE 1efsle] op|dxE dATS
2, 22 NS B9 A 7 9ES 7
Cig=

P
o

A

P

2. &9 o nEy
Iy 29 HA 2% oplHx W

(mapping) 2 A% 24 222 98 Galo)A]
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i+ SystemCE ol 49 @A 2dys o]¢ o] 59 JYErt AA Hs S HE¥E
sl ot olo] tis] £ o] A T)eERE 3 $8¢ 82471 ¥9h. Communication
8] platform-based designs $13H *}%3} EE53 97 QIHH o2~ RTL 22go
R By 43t dAe EdAA o A AHE-EE pin-accuratedt 413 @4 (signal-

(transaction-level) 24 o]= A|BHo)lHE &

& AT 24 AR 2] JYEE B3
He 2P TPgelnt. of2fd WWEL %
sl 33 ® RS dvyez TLM

(Transaction-Level Model) O]E} gt
ad 39 A d' TLM A& =4
3t JERARITE
1™ el YERA uie} o] Aol TLMS

2

o

Mol ME EE (sub-block) o2 TFAEHY. 7
53 8-S 7)&3hk= behavior &, BA%
(communication network) 79| <QlEjHo]AE
71%38= communication %%, i WA

£ AlolZ A9 7‘49} 5 FA317] 1% bus

t1m1ng control FSM £ :r“*?]‘:} Behavior

EE-L untimed & tlmed AN A 71351”
FHe] "g glo] ¢z

2 A Hol
Fold 71¢d 4 Aok MM 7+ AxzEd

Ao} elo|le] Aol @G5 RTL 2o
vls) Y53 A Bgold £xo e pa 4

it
2]F9le] dlole $41& communication £
2o Aeojd ¥Hel| 71Z=8, communication

=]

52 el B ZREZ wet v A

8 T request: oF FAlWe] SHIA
A}, oW, request®: {F3K= Eo]UE bus

timing control FSM &Zo] Aoj3}A| H¥&d|,

Behavior

Bus timing
Control FSM

O3 3> SystemCE

Conmmunication

olg3 TLM %

(938)

level) 9] QIEFlo] 27} obd {3 NFES] OF
o2 o]FoF transfer &=+ transfer? 1&
o2 o]FojZl transaction GAHA] o]Fo]R
t}. o]de] transaction ¥ transfers EAI%
Ax A FrEolH, o]ES vkiH EE &
goly EdoA] FE3e] %"101 o]Fo A&
wWalo|t}, matx Zh AEe] ol o] A
gdfjoF sH= RTL 2ol H]s) 3 &0
/E g zsbﬂ—ﬁ 71-.‘:\:}.

H|E TLM2 22 WiF-9] glo]d& RTL 22
3} 229t &3 Hol= timing behavior
+ bus timing control FSMel 2]al o]z

E

el

A 64

Qe
=
A

E RTL 293} vfs- A1 (B2 %%_‘f&) timing
behaviorZ 7} 4| 515} o] BEEL RTL level
9l legacy IPE2HE F&A4 I, =T

2glol) ols) TEAT e T2}, %« A58
7 gold EAL 2= IPd] dhairie EaE

S ks HP%*%% e, 78 Fl Aok =22 1P
o] A9lE AA J=e W&} untimed model,

timed model, TLME o8 rd= H3ilvs
1.;0;]7].}_—_ H]—MQ_ gﬂg—]__,—_y_ oh;]_.

TLME RTL 2493} fA13F ZE8LE 714
HAE & Ay EMo] risdlds 2 A4
< 74, o= 75% t}elkst oly)Eiz]e] eralo]
7Fs3HAl gho. 13, 7]E9] RTL legacy 1P}
o] ArRgo] 7}"01-‘11 communication £%
o] xg FEE glo] dAHE TAYY W
sl g3 &HA AeIHo]29] =Ho] 715s}
= AHE 7RA 3 Yok

-
©

3 :E-AM'I EEH

AZEo]e] HlFo] ol wat A8 1P
o] Aslwd 2dz tjBo] $83 Zo| Tz
A Bdloln], TZAA Tde] Fror Be w
HE 7|80l k. ARMY 22 Agste =
2AA EDA fA94 g5k 4971

o]
mye
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BARE, ALY ZRAMQ] FelE ol oigh
mde] gryt ddolt. 53], WA B¢
o= dhte] ZEAM A thsll 1A (instruction-
accurate) 2@ CA(cycle-accurate) 22
25 E6l8le], Elel®o] F83HA] &2 A4
5 FA0AME TA (¢l : cache hit/miss
ratio), Efoldo] FQ3t Ffol= CA REE
2 oldlskd Wls AYstn ok 1A 24
2 CA 2d 5% TLM ¢g#H AR 71&5 0]
Salwe] QlEsjo] 27} w4 Lofsjrt,

Q.
=
=

[}
ras

4. Virtual Platform

TLM2 3.28¢4 g€ upet
el mE A g £EE nEoR
Ao e = e FEE AT
< 7Kz Ue. odE £9], device driver®
RTL HA7I ¢8¥ F FPGA prototypingS
Eote] nlRE RAdolA HaEE Rol "EH
¢ #hHol, TLME o]gslo] AlEd o) g
& AZESo] /iRl A vl AT F$ RTL
A olHele == side] 7hsEiet. B3 FPGA
B 27t G B, AZES o]

=
=

3l
ju)
L

(T

-, RTES
g ofj2ielx], s=glojol 23t o2AR|E F
Ro| rdstA|7t k. 2Ev Abd &
o A= HW/SW co-debugging®] 7}s3}od,
ojgle] e Fohlle Uo] FYUSIY. BA}
oM oleldt AlEwold EHAS M EHE
(ViP: Virtual Platform)°]gt H9s}9g o™,
ojlgfgt FAHLE IA 71ET ATELY A
2 HW/SW co-simulationg E3F A% &
A& 7VsEHA d ViPe AEdEeld 87
CoWarerte] ConvergenSC® AxysAte] Max-
Sim& o]&3te] FE= o it

ViPi= E3F RTL 1P| co-simulation=
7Vsstez, JigE IPE Alxd g HFET:
& & o= AT At vk TLM 4%
RTL IP9] 9122 transaction® AlZZ
& 7 vi) ¥Eshe o] 9E (adaptor) 5
Fiste] 7hssich sl B4 T2 EF
hte] o] ERks EH|3lE FHBE ) oJQE )

1
L

<]

od of 1o
o

i

)

.

v

b

>

I, o
o

[«

(939)

1.

s

[y oo ol {7 rlo

i St ot

A HEA &

Vipe] AL vxA At o] ¢
dof, Al GAloll A&l BdE
o= Aot o] gl EdE
dAE ol FFH7] ol

BY 5 ek,

il

v}
i

ok

7

—_—

o]

r)d

2
o

%

1)
1

£ 4
-

o
e T

> 9

o)

A

N

A

[
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IvV. A4& %9 Platform-based design
HE Al

1.4 4

A Al M= Z 28 BopE ViPE F
H]3h= #gell k. 53] 7148 AF $-8 &of
(BIA" TV, set top box%) et Fol& #E (&=
otE E)ol tiE HRE HEk o ol

4 ool the ViP 5ol 7H ge =9

olo

rer

olok

L

tio olo

710l Q= BERe TIM 2 Z2A4x 24

= o]—}\-’,

= A dESIIRe] JiEE 3

7Ht.’?].'?_] Eﬂ, o] U O 3K 2o
AAHEe] 7hsEt7] Wiolth 7HEE AFE &
oF 2 Fol& AFE & 2oke] ViPe 20034
ol HgE Ao, UESYA Hoke] ViPE
2003 99l 4 AZolr}. [IgelA A8
e 2ady sES HLsle XA
RTC(Register Transfer-level C)2 =¥
3t PDA ViPE 2002d%=9) 9AIS v} o} o
9] 4.240ME o] A& AlEE FAR SR 7]
gt

2. Pele: PDAZ ViP 7{dt Z2NE

Pele ZZ A E9] )4 PDA ZE2 TY =
244 (ARMI26E]S) & 7vte 2 e, Fid)2t
71%5E WAsIHa, a1 MaE A& -85}
7] $131ed 2D 28l 714:7] (graphics accelera-
tor) & WAt £ ZEAEME e 4
7141 ob71ElA ]t AdE £4& B3 oid
 gAS Sy
.9

1 #oloj9} SW 2D 22 7147
2. %

#olojet SW 2D a8 7147

Ea
ol

B
1]



34 FUHES 7oz =

3. & ¥ Flojolet HW 2D 289 71<7)
4. U5 "2 #olojel HW 2D 289 7))

5 B2 glojolE AHE 9912 bus matrix
€ ARl viRE AdMx $ES (memory
access conflict) #|ZAsIFom ok AHAE 4
7] ol71EHe)] tha) WinCE. netS @Alshe]
RTOS &3714] 188 X% #4o] o]Fo)z
o oleld A 249 ATE ¥ 4o Y
PBiFe=0 :

dSHAZC] F W2 goloje HW 2D 1
W 7718 ALREE ASY Aol AR 2
< ZAoE HIEHAL o7|A FEE e Agx
Mo B=s HFHoz Hrgo= Holw,
ol 71&9 RTL ¥4 7IHo2ME time-to-
market& iﬁﬂ W A9l E7Fs3E Hlwo|t},
Bl glejo] 22 2D aEy sl&y) 2= el
TS 76"?—01]1_ k= 459l & g

Execution Time
4000000 -
g
2 300000 —
gzmmao- 1009, 95 .
o
2 om0 §
0
SingeNo2D | Sirgle2D | Mutita2D | MstizD
[seiest| swmms | smwrz | wwms | zwzme

Cortiguration

(IR 4> 1 oA g s 24 A

 WaitForNotBusy  #%
B: R

Cursor  JERIR
G2D

BefDDI i

AfIDDI

Dther

2 ¥ 8 % T 2 oy @

o B

130 B13R0 3’:4@)5800 815740 817680 ’0 20020

time [us]

<32 5) CPU 2= B4 (4= #lolo}, HW 2D)

(940)

£ RNE Abssigion, (23 Sl woln
CPU load $4& E39], HW 2D 242 7}
&719 ol BlE vdey Axele
WaltForNotBusy =7} CPUE st

= task®] T3] XA @S A S
A o] AT R 2D 2 sl B2}
YEE AEHE (interrupt) WAooz Hgsk=
MA%E & A olYoE SW BAe
&3} HW%hg Bol 278k BES Fopy
T e 7z} Bxe *Fg-%k(utlhzatlon)-‘l]
T4 E 7hsssit

l-'.l

v.a B

B =il ME SoC HAE 8How Sa5
9\1%3 platform-based design 7]*1¢] 71y

AN A8 d8 23 A ARA
7“_]333}3’— A= ARl i) Avrgth A
zpe] vz o FFHo T o)Ak el EZE29E 2=
TR, @) ozE A9 g mdwa) x)
A}%_g] 7 Lé% ;gl.gl_ e‘g‘Ol’" /\l;d;ﬂ HH:HE.__
ol#] PDAS A& &3t A}
g =3 }Oi platform-based design 7]%<]
F8A0] YFHNeH, 20039 o= E1A
o2 B} AFEY AL A 98 oot}

b
)

=]
al <+
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