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SOC

AAE

A% CAD 71&¢ oy A2
HAMEES RS BT ¥ 9 IP
Flk AAPEEANA Aol platform 7)4

AAMHE, function/architecture codesign,
#29) on-chip YEHZ A2& AA ¢ sidol
ol277k2 SOC AANES AL wsiel wAH
< AEska o). ol#3d Wse] At & o=
AN S Y M2 A 28
A HA7) wWRelth 38 &uz uie} ol
Moore2] H&lo] wef Ajxwe] BEReE 3dd)
of 2n) ZFrteletl s, AAMALE ol &
A v XA B3ly] wiiel, Ax ERet A~
Ale] Alzke] AIFEAIARS BRERAI7]A] Bk
Agko] H7) WiEe)tt.

AANAE S A% A2 CAD 7Ie
on-chip BAEAE $13t 7isolgtn & +
t} IP 7iWk AAlA IP 7he) dZAS 917 7]
2, platform 7|8t AAlelA 7]&2] platform
3} AL HEGERS] BANMEAE Y3 7=,
function/architecture codesignolA 2| of
78X E LH3= 7|ES on-chip 4144 7]
%ot} On-chip HEYZ A28 A2 H$
AA| 71&2] AL on-chip B414A 7]&olth

o) FHEr} S5 Wt 0.1pmeEd] &
Ao 32M|E RISC Z2AA 20097 A7} 8)
uhel 3 ol A & A, oleigh AsellA
SOC AAE= multiprocessor A|2=8-S 3] Ao
FE3R= AP 9ot w13 T2 A7) §4l
S g9HeRn PR 3 H ol vEH=
£ g I3yt oA Hold 2 2eAe e
SOC AAA 2 "aAo] =5+ multipro-

AT HEATEATLE, MY ANAFEIRE

cessor (MP) SOCo) wjsl| A7)8ta, MP SOC
AAE ¢18) A L=, B deE A 5
¢l CAD 7|%& function/architecture code-
sign, on-chip ®A157& % on-chip HESZ

AL 2T
I. Multiprocessor SOC

FHeol AL ko] multiprocessor® 715
3HA & Q<lol2bd, multiprocessors To =
3= 2218 T 7x|ojt}. sl application-
specific ZRAAME 7]dko 2 3t AlAE] A9
ggXdolm, s FEE A|2go] 7l
HE oot

SOCe) AeAlde wHEA717] $18h Al=wiel
7} HEo] 7)5ol A ZEAXME A AL
£3h= AL dFFoln), 9 F o, 2 3
PDA Az® TE TR" TV Al2gS 7124
o= DSP, mlelazEzAA, Hteades
TAE SOCo|t). o), DSP+ Al2=®le] |44l
A Hiol, vlo]azZ2 X E AlojFEe,
Hge e sPddlole e ARESh: A
AAQ] HE-L Folm, 4TS WA= ¥Rt
zo] ubfolr}, olel zrol application-spec-
ific ZZAME 2GS AAlY] A5, A= gE
Z2AAMEC] g Holl XA =Ho] AA=HA
MP SOC7} 54 gt} ¢]eigt MP SOC¢] A
g2 #AFe] MSM %, Philips®) Nexperia

spr1El Flube] digital TV € 5 4 Qo

=
jy
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MP SOCE =8 3k= E el aid A
2dle] HHEAE AR Aeepital DPE g
& zZteth A Bo] UEHA Z2AMXY I
S, AL ZAzto] EAF oz A Eojof g
o} wbd, o] AS 7o FukEe] HEgwh
(explicit) WEAo] ANarloe EA)ict. o)
3 A 2ES s 1A% ZRAMR FHEERs
AL HEQAZZEFZY ATaTrEel W
= 7F53Ae, SONET OC-768 &2 14
WEAS FHI)7] geie 7jgoR &
V58t B B0 OC-768(40Gbps) 9 %%
29 114x10%749) #A& Hesfor ska, 7
st = 50070 =2l assembly B F3jo]
Agsie Wb, g 7 7 AA) 7S Ing7t
Aohd o] B¢ shte] TAME sy,
57 GIPSY] A%5& 718 ZzAA71 Hajltd) o]
= 84 7ledoz Brhssitt. wehA, o] £
27 HER oz FAsiE WAEE ol
A AgJsk= MP SOC7t 87t

ol2i3t WEet WHAL aFsPlolEi Azl e]
Aoolx Falo] yehdt} o Eo} MPEG4
gz Alade) A9 shue] ZHUL ] 71

2 Z7F9) diolg] (natural ¥}, 2T} 1
o~ scene description) & 7H 4 1L, o}
B2 5713 A vEA)7IE HEHog 58
" 4 9. 71 F natural BYR9] Hf=
A (object-based) TlFHL z A
2 wWyxoz 34 F ot 18l AA9Y
tzZgeAE a2 EE (macro block) &9
o] ]z 9A vjaz ESEE PEHow &
o] 7Fs3lth. ol HEwE WAL
SOCY = t}E 42 Sony9 Playstation2 3
& & 5 duhl

MP SOC9} o}7183 ZHoll A= homogeneous
MP X3+ heterogeneous MPe| &A|, MP2t
simultaneous multithreading (SMT) €] trade-
off 59 FA7} ek, £ ZoA= ol2ddt &4l
9} ##o] = “MP SOCE oJgA HAFE A
¢l7pehs Aol s 2R function/architec-

ture codesign, on—chip £41437), on~chip 4

(33)

EQ= A CAD 71&S 4.

II. Function/Architecture Codesignz}
On-Chip B4T#

MP SOC AAe &A= A=’ 715, &
function® MP SOC target o}71E)x{ol] w3
= A9 v 7155 Atele B4s TE
e BAE e 4 ok 94, function®] of
71elxdol] i3t viP2 functiond} o}7|ElA €]
g HAz g} F olp|HAe 5YHRA
function® AL, ol& FoF &= AY
3t o}7|elx] Aol vjHdlct. MP SOCE +&st
= o|2]3 MdAMPHE function/architecture
codesignelztz ¥t (2¥ 1(a)>E func-
tion/architecture codesign®} AAZEE X
¢l #olt}. Function/architecture codesign
2 A8k AH4EZE Cadence?] VCC(Vir-
tual Component Codesign), Coware2] N2C
%ol Aok

¥ 1(a) M function A&l dA=}7}t
AlzHle] FRALS aiet AASER, o}7|E)]
Sy oz AeHAsE gt oplHNE
71&9] ol7|e¥AE platformo & ST F=
AT, g opF|dXE FAEIM AR 7 2l
o}, old, e}718)x QA HAsL 7hsdEet o
2 Zof, 7|2 platformel ¥=2] I71E 324]
EZ x|, 18EZ ¥R T dAol 48%
g, o1& A3%E vEshe WY WA vl8-g

0 0=
rolhs WEkoR ZAHshE, 4F9 HH3}
7¥s3iet.

Function& AXHE-E3} SAFECE Y 5
At <a® 1(b) oA functionS AARES
UeEhE A, BAIRE-S JUEE dZEAe
2 ¥3¥=o] o}, AAIAR= function 4] At
23 BAIRES ol7|HA Ao TEAM, TP,
on-chip ¥lzof w3}, wg& AlxEe] 5
< A Fa3 dAGA I RR wjge] Ay}
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SOC CAD 71& B3

Arch- independent

optynjzation
@"l‘fﬂﬂ(’“ ;

HW/SW implementatios

Costimuiation‘emulation|

(a)

(3% 1> Function/architecture codesign :

£ H7] A3
3t
}d-“—‘-oﬂ
Feh) &
oA HAIHRI TlEelrh.
o237 ). Functionol o}7|e)x] Ake] o
2 FYPNTRS F71 F, functiond A&
o|MEPHA FAIZRE d] Uzt F, AlEH
Aol Zrpd o A3z e AA FIYPAHE
T3} o] s, AlEdold A, $4 o}
glx)de] T2 AHA, 1P Aol siEd AXMEF
9] 5= on-chip TA19 ATdEE 3
gt
Z2AM, DSP, HW [P ASIC “oilre]
AR YA T2 A9 ZHg CAo
5529 YA Sl assembly HE
o] ©9)el FPA7t ESHE F-83t). DSP
o] A% 458 AH3H= kernel function®) F
XIS vl AT o] DSP 37
o Zofl AHEFTE HW IPY ASICS] -5 thAl
2 AH FYATHE TR 2R Sl=do] AlEE
ol 522 73 YA s o83
SAREe 53 = B2l
g g 712 Fo] AlEEHA BdE ALg
gtk A8 £, A 7F AlEHeAd 2
2 WA /H2 S9ie] B2, A ERAAA ¢

, 45329 (evaluation) ol 2

7Zalke.

e =

(A7 IMe 8% o2 Fol A
function/architecture codesign
AedE WEe

Architecturc

unization
| Agchxtectur%

Function

uNetwork
Architecture

(o)

AAEE (a), HE9 o (b)
T F4l, A9 Fe
rate T2 A& AEE & Ut ol S
og] 714 59 AEdeld Edg AR
olfi= AlEHECIA AsE IATIZ] iAol
t} olE £}, ATM AI&RE AlEe) g o,
7l (o] ¢ 53nfelE Z7)9] HlolH) TR
E28 e RdS & 79, cycle-accurate 29
B} AlEHelA oA A8 evente] F7}
Hou= cycle-accurate ZART}H WE AlE
#loldo] 753t

2d2 cycle-accu-

<18 1(a) A Asdse 33 oige]
oAl A% 32 HgERAE UEIe A, A
on-chip E4& Jd3l= PSS 33}

On-chip B4 <T¥ 1(b)>ol wel uje} 7
o], operating system (OS), hardware(HW)
wrapper, on-chip BAVENZ(O2He 7S
AMBAS®} pNetwork HIA)Z FHHC
E9], <28 1(b)>elA My% Ms Alele] &
Alo] FIFQzt & o), o] FIFOE target ¢}|
5] FolAE wPo) IP Alole] Trlog 3
t}. 0|2 gsl, uP Aole 0S7F "asty, 4P}
AMBA Aleloll= HW wrapper, IP9+ AMBA
Atolol= HW wrapper’t 3t} o] 7%
0S= Mol FIFOOl 227] &3& FYPsh=
API, dE Eo] fifo_writed AFTFC. AA
FIFO &3, & FIFO U9 #Hd dlo|elE 2

=
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=, 9

1, dlelg] 7heE WE T 32, 0S,
¢P2l HW wrapper, IP9] HW wrapperoiiA]
THE

ojlgdgt B2l FES 43 HRESS i 2
o} A AR Bib zpAGE BATEALY
(AE Bo] JHHES] AR 5)& A=
2 3t} olo] wek, pPo) ¥¥E 0SE con-
figurationdtal, HW wrappers Aoz 4
on-chip $417&e] <t

On-chip 341780 &3t HZ 8 44t
= application-specific OS AA4l2} 089 &
g8 Soltiiisl  Application-specific 0S¥
AR Al"lel] & gk OSE oulgit), o
£ E°|, PDAC AH83ks 0Sst vEQats
Aol AHEEhRs 0SE Zasdt 715 A5 e
A B3 zbolz) 9t o] AS 7lEel mAd
shte] 0SE F 7he] th& Alxgol AR83his
the, AAlshE AlxEl 247te)] & g OSE A
AdHs o] Alzdle] Aea ulg Aol o5
& Aolr}. o]2}3}t application-specific OS A
A "Rt 7]& 2 Sl application-
specific 0S9] A%5& oF3= ot} 9]
£ A3 0S¢ 4%E& ISS(instruction set
simulation) Xt} wa1 g2)v 38 AE
ol oz HEshe Wyo] dasirt.

m. & 42 ENH3

shiel 3 fol B o Z2AX, IPEO]
X ol we}t o] He] FTAIE s A gl
BA VEY AV Hask HAh 4, 4l vl
EYTe] "aAe doliry] &), 71&E $A
=9} (priority) 7]¥} on-chip 27} A& &
LS AHREE 312} on-chip W2 54
£o] pAE] vk o] Utk wehA,
derivative design®] A%, MZ & Z2AAL}
IPE 7]€9] on-chip Mol F718k= d §Al
B3 S0 A S & 4 QI &, on-chip

= T

(35)

bust AA| layout “gollA o}F 71 wire7l HE
d], o] A% wire 7He] Mol 2%t A AsE 2
AgrnFrtel 245 71d F Jdvh A%
ofZe] ZFHoMe ¥2g FHsked 4T
g 7o g lEE BjXiel Fie) AHedS
o] oyt wio] it

$-4¢29] 7|4t on-chip W9 o|% EAlH
g 487 Y8, SonicsitllME uNetwork
olgki= on-chip W&E AIgKIHE o] mx
= HAHPEE Aojshs d) 7|&9] 4E9Y4
& o]831#] %1, Time Division Multiple
Access(TDMA) W& o] g3t} & o
AZ" Z2 AU IP7} time slotS Tduto},
Z4419] time slote] & of HAE B3] B2&
3= otk TDMA o] ¥ HE¢
(worst case) @] BA2lAd%dFo] 7Hssitke A
oltt. whA, Az SOC Al A3 on-
chip ¥2=o]t}.

On-chip ¥29] BA183F SHML] EAE
aAasl7] 48, A circuit switch®} packet
switch HIEHAE 3 o T8s= 77 &
w3 AYPslz k. Philipse] A% digital
TV A oA sPdelolelE 2SS} IPE
ol m&Ho 2 HEdr] Y&, circuit switch
HEQAE 3 o Tt 2’ 2(a))
+ circuit switch YEH ] & w2t} Cir-
cuit switch MEH A T2AXE 7] d4&
Alzbell W} vl Fok Z2AME k) FEo)
HAE 79+ point-to-point AZ°] Hi, &
Al 2] Ao ZRAME k] dZHe] 7s3l
52 3&d0)HEAs 7F8E F ok

Circuit switch ESZ:= 1458208 74
k= o] oy BRI A E HelAE
I AT B ol Qi) ol=d 9EE
£3}7] 93] on-chip packet switch WEH =
7b AGHAFEE, (a7 2(b) >E 1679 Z=2
MXZre] BAS 9% packet switch VEY A
o] o2 HIrt Packet switch WES oA
= 4 ZRANE F4E 8 diolHE i3l
o2 e ¥, T2 AKX 77k UEYA Q)

|
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Time
Outputs

oumis ES= -

>

Inputs
to

s

proc’s

Phase \Y

Time slot assignment table

1T
1
3
4

(a) circuit switch network® <l : Philips

2 stage routers

16 terminals at the leaves of the tree
(b) packet switch network®] <l : 16 terminal fat tree network

(38| 2> Circuit/packet switch HE]3¢] o

Hio]2~E B3| YEHIAY #H7g 2l v
Efa A9 A9XEL HAES EXA7HA
routing® 314 ©t}. Packet switch YIEH=Z
= BAIARIe] ARE = HolA= circuit switch
HEYARG 973 Ao JFHS ot 3
2Rk, F4ale] AAAZE SHAAE FHebEAIA T
Falo] e, FTEAATL S
theory® &3 F2 33t
[9]94= On-chip ¥22] DSM (deep sub-
micron) &Il 23 long wire?] FAE a2
3l7] 9slolME packet/circuit switch UE
93 A8-E FAI ol= packet/circuit
switch IEH 9] A$ 29x] 7] & 44
& S8 #H3lo] AEEFHEE on-chip W29
long wire A Z4AZ F vk Aol
Qlt}. &3 packet/circuit switch WEHAE
TFZ7F FHHo|BR wire AQAZE E Ao

queueing

(36)

A 4ol gl

SAELZE F A 73317 ff8) Bast
CAD 712 FHIToE= application-specific
on-chip packet/circuit switch A#A7]&, &
AE 9] layout? &3 function/archi-
tecture "IM7]%&, on-chip EAVESH =9
QoS (Quality of Service) 9} EAARE Ao
trade-off 7€' So| dxj &3] dFEHn
ATt

Vd B

B ZoAe T SOC AA CAD 7=
A, A 2 AENEe] g Eokl func-

tion/architecture codesign® on-chip &4l
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TE7e, 3 F A dEYa 78 JieF
&g by E st} o]213 CAD 7|€52 multi-
processor SOC2| AA AaA-E dA7]E H
Y42 ot
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