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A Circuit Partitioning Method Considering Performance and Physical -
‘ Constraints for Multi-Chip Module Layout Design

Yoshinori KATSURA, Tetsushi KOIDE, Shin’ichi WAKABAYASHI and Noriyoshi YOSHIDA
Faculty of Engineering, Hiroshima University

4-1, Kagamiyama 1 chome, Higashi-Hiroshima 724, JAPAN

Recently, Multi-Chip Module (MCM) has been attracted as a new packaging approach. MCM has smaller size
and shorter total wire length than Printed Circuit Board (PCB), becasuce MCM can mount bare chips on board
directly. But conventional circuit partitioning methods for ICs can not apply the MCM circuit partitioning problem,
because we must consider delays between chips for performance constraint, and areas and the number of I/O pins
of chips for physical constraint. In this paper, we present a circuit partitioning method for MCM considering such
constraints. The proposed method applies 0-1 integer programming to the partitioning problem. The method also
uses two clustering methods considering the constraints to make the size of the problem as small as possible so that
the proposed method can find a solution in a practical computation time.

—129—



1 FAHNE
EFERORRHLERVBE LT, 2O#E 17
TRERTHIEFZEELwEZELLNE, LL, B

FED VLSIBLERR T2, 100 5 = b BEO VA7 2%

1Fy7RERTAZERATRTH L, TOlo0, Bk
POEFVAFLAQOEREME LTS Y~ #M (PCB)
H—REICHWSRTWA, PCBICL AEETIR, B4
DICkRSyr—IL, #hb% PCB Eicwv VL,
EB%IT% 5. #0/zw, PCB TR, ¥y 7HOER
KESHPHIES A, BEBLCIEREXS. L2L,
EED VLSI B tkie{bicon T, PCB ik 2 ERENE
MR G VA F AR TOI LT AEEL LTS
9, EHEALEREFRICROONDILIC2TEL
2ZT, PCBitfibaFEEFMLE LT, HEDFv TR
WBR%E 1 OBBICHDRAEPNFFy T ES 2=l
(MCM) #%EH 2 80 T3, MCM i, B 1ISRT L
1, k5 IR EDEREICAT Sy TR EER Y Y
FLEVDOTHY, REROEEEMNTH S PCB T,
HARTR, BAEFKIBICXBET LI EHTES. 20
7z, BEGFO LSI BUERGN, WEEEREBN, CAD Uk
2RIATAE, 1 Fy 7 ICHETAERRR VAT AR
S Az LAWERE LY, RISCF v 7k L OBHTEML
|, IC-LSI NBEHLEMB L LOLBEEPL TN —
AFBHEIEE > TS,
ZOEIREEE S ERER S MCM KHER
PHRESATVSIC, PCB a2 EIEESE, 272

$Uvy, RUBREBFE(, 2,3,5, 14, 15| ¥ €0 T T#

BtaZeixZ Lt TOHEHELT, MCM T
REBELREL 2520, VAT Y MREHCBL T,
HREN, RUBSREH - CERTILE S5, 1,
F v 7O BEBBERF vy 7RO RBBEICHS, FEW
KREVD, FyTHORMEBEYBICERTILE
Hhb, 61, WHHEWHBE LTF Yy 7THARPF Y
TOIOEYBEAERTILELDHL. T0LHEHM
HLPZRL T2 WEROSEFER, MCM N EE
SEBEIC I T REVEEI GRS,

LB T -V R EYBHEIHEEBICANLS
HFEEE LT, BEMS LTy TERMNGEERLL
b0 [T, 8,9, 11, 13] ®, /O ErflinL 5 v 7 EHRHY
FZERL2ZL 00,12, 16) 55, ThoDklleE
HBLAsgMscdy 2okl e LT, Ml
[12] Tk 2 REtEMMICERLL, 2 R0 BB LR

BRCERTISLCLORERDTVE, L L, &

B, FyTERE REFy 700 Y0300kt

A ZR LASHFEERIZRo TRV, 22T,

TN 3 DOMI % MIICEZR LA MCM ¥ &
FAGEFERRES S, REPETE, SEBEIC -1
BMAHEEERAL, 3o ERLL2TEN

FyTVAY
N7FvT

Bk 79V FE
@1 MCM E5 N \
GRSV VIERAWT, MEOH A X% &L/
KTHTEREDRHALIHGHRTHERDEIE
R TH S, :
DETE, 25 CERFECRBVLAE, YATF LS

57, RUBRBEEFVEEHEL, MCM Y A7 445

FHFEANERLZT2 ). 3HTH, BET VTV X LD
BV THRAT 5. BRI 4MTRET M TY XA
RRERECERLY I 2LV s VEREF L o
REDVTHR, FREFL .
2 E{E
2.1 MCMULA7YMEFN
FETRFEONREMEIIT 201, HALTOK
EVIRIDEDPOMBEINE VAT LEER, 70y
PR SREBIERTE. ANELTELOAL TR
Fak, AMRFEHAN ={n1,n,---, s}, v+ %
BELTR557G=(NE)TEL, GEYATAY
STLRE E, FyTEEEC={a,c, 00} &

L7tk E, M=(G,C)# MCM Y A7 A LIS, MCM

EREDF v 7OME, TR Ac; 1< <), [/O EY

T I0c (1< <), BRUF 2T ¢ e € C MOBRHRE

EDcpy (1<p,g< ) BHOERALBDEIONTVRE LD

ET A, FLBRERRFOTRw (1 <i< ), RUERK

EFHOBRKFFEEE Dy (L<I,m<gI) $5256
N2bnET s BTy bR 2RFISMEATNS
bOEET S, /—F nyny, € N BIDEEE Win 1
J-FHEOEL (B&H) £&T. £R/TR, Fy70
BHREETEA—TH 2 LRET 5.

2.2  EREEET I :
EEH#E, I2TRT LI, S26nERNE
BEO7Yy T 7uy 7 (FFP)M, $231/0 v FE

FPEORARERE Dylct o TS5BS, D%

FTNOHMBETHDNRAOBEREMS Dg LT THNITEE
o s ez b, ZLT, XM@j0ERR
Gy o TNIVXLEBAL, %/ —F nyn, € NHO
BARFEEE Dni, 1 <I,m< )2 KOS,

—130—



AREFY/—F, EFoRnFEKRTELLS T
ThHl#r T 7 LR, R20EKICHL, RAFEE
EDs% BKEEL, ¥UX5 vy 57 VT XLk
LTRD =R MG 77 cETE, H3nk)eh
5, IIT, H/-FEHWRLTWIEMIT/ ~-F 0K
BEBELXRYT. /—FBEitBWT, E5f e LTH
Tl /=FnZt%kv—R/)—F, EFHADELT
AoTLB)=FOZtEyvy/—FEwv), FlzE,
J=F o, nBilBVTY -/ —Fidn, YVI/—
FidnaTHha.

MY, RBEEIERICKATI LRETSE,
3 b net; DBERMH 4, 0EBNIT,

di(L) = Rox (cx L+ 3 Cij) (1)
i

CEFIEHTES[). ST,
Ro: WHEHMHEI
c: BUEH) ORGSR
L: &v bk ne; DERE (EEED)
X;Gyr O-FERORHM

®3 wrs

2.3 MCM > X5 LAEMBEOERL

- ARTID# MCM S EIRAEE, Fv 710 REE
E, Fy7H%k RUFy7NDI/0 ¥ vhlgair-L, »
D, Ay MEFBAELRAFWERDZILTHB. B
T, ARl asmEoE e Ry,

(FI%EEE L =9 SImmE]

[AA] MCM ¥ A7 A M = (G,C)
[HA] K/ —FOFySHNET F:N-—C
(%] 1) BB
2) #v 7D 1JO €4l
3) ¥ v T EEHA
[B6Bas] »vb¥

R4k, YRAFLF77H5260n02LE, £TOMH
BEWMBLLEDOY y PESRNMIZZ LI/ —F %
Fr7 R UCLBITHE, T, FyTEARRE
T3, Fy7ORARYOEVHIT4THE., T2, /—
FERI ny,nadf2 T, TAMAD . —F i1 TH.
J = FEORKFEFEER, | unitdelay & L2, ST
T, unitdeloy = minDcyy (1 <p,q<J) &%, BB o
Fy 7THORBREEOZETHE. TOLY, FvT
L,3MEF v 72, 4 MOBRMREBIER 2 unit_delayt 2 5.
FUPNDF v 7 HIEET 1 unit delayThH 5. OF;; %
J=F i BFv7 ¢ KEINBTORLLEFY T ¢ &

I J
BTV hy MEETAE, 7y MY S OF;

i=1 j=1

THRTILHTEL, TOFE0OA Y b EUL6 TH B,

- n
n, 8
Ci Js C2
] ]
é@\
c3l \MY c4
VATALSTT ' MCM
Fy7HR : 3 J=FER : 2 (ny 0y )
RRI/O¥ V¥ : 4 J—FEMR : 1 (ny, n, BIH

= FRORAHFEEE : 1
H 4 MBEERLIY AT A58

3 MCM Y XFLHREIFENBE
REFERRE AW TLO0T 2 —Zh bl b, &K
B, SCHBRRTHUN 100BET, BROFvTTE
RENDLEILKRBEYAFALHNE) 220, EHB
LR TREYEL 20, B, HErERLS 2
HEDNsSAI )Yy (72-2X1,2) #5552 Eick
N, MO/ /—FHEBL SEE, Ki2, 72—X3 T
RESEORMEE BN E Lafss&izy, T
B2Hs. ZT0Ls, HHBRSELTVBEEFHD
7w, 7 z—X 4 CRESERCHT > ERSHMET
0-1 BMGHEMMICERIL L, MRt EEr AV TR
£, Fy7BOEE, W, /O Evili e Ly
Do, Ay FNESRAE LB LS - OBEEFTE

—131—



I, IOREEBOAESDLLENZIET. UTT
2, £7 2~ ZOFMIc OV THENRS,
3.1 J71—X1:BABIECESCISIEZYLY
MCM D EIMBMTIRARBELZ Y X F 22 WOHRS &
Eils, F0D, BTERD 0-1 BREHEREICEI |
SRFELEBLLBES, /- FESHEINT 2 L ERY
LHEBRMATRISRI SV LATHEENE, J—
FELBLELEDLONEMLFELELTIFIAI VY
TEHAEY, TNETILHMOATREIFIRS Y VIF
E[2,32FNTEMCM NI SR YT ICHATHE
LEEE LR, FOHBE LT, 2hOOFHIRF Y
THORBIEE, Fv 7ER, REFy 7010 Exill
WEEZER LTV ZWALTHE, 2T, Thboflli
RERULII SRSV I FEEREST S, Y, 72—
X1TH, BeonF v 7B YToh2 LLTERIE
HEEERLTLE) /—FRTL:75 X597 T3
[7]. $¥7%bH, Dny < unitdelay £ 5%/ —F RlLA*
RYpohFoyTRENLTOATLE ) &, LTHAR
FeEIT, €T, Dy, < unitdelay %2 5ETO
= FRALEXK[T|OFEEHVTISAF YT T 5.
ZOBERETO /) — F BORKFERES unit.delay
DEELAETERYET, SnCkY, HERobd/ —
F BT unitdeloay M EDBEAFFEADL Z LT
5. 4L, 72—X11BVTZF2% /) —FoEHi
tgeLCSAonALTF v TEME ORES L2 254E,
BHEMIFEELRWI LIRS,
3.2 T7I—X2: BICEILKITIREY LY
72— X3 TH~5 0-1 BREr ORI ET (o8 %217
ORI, KBMEF—-S 3L TR, 20T TIRES
HEREATRIRE S LVIEEAEHE. 22T, &4
i, Fy7TH0EE, Fv7EHE RUFYyT0/OE
vil#E ZEELoOMEDY A XEAS T IH LS
FAYY VT FHRERET S,
REFEIBEFZROZVF4HNMT, 7 —FHEMN
FAEL, BEEOKER/ —FRLEIZRX5Y Y
F¥hH IIT, BEBPRLIVF1ANMTHLER,
Dnyp, — unitdelay DEFRALHEDTELES. T
DEETE, BRI/ —F2FyTREVSETLLED
FyT7 D10 EVBREDPO VD, ERNCFy S
DO EVHHEZME 2o LixTELVHN, EAED
K&/ —FRAL:(53A5 YV +5L1/0 EVHlH
2WAELBL2NT, J—FHO#EEEYERT S
Ltk oT, MEBHTESSH1/0 €Vt ERT 2
ZEHTEEL RS,
BEN)—Fifn,n, e N¥E52onEE, 2R
R CF1(l,m) LT L) CEHT 5.
" CF1(L,m) = aX Wi+

Ty Q
Bs 79325 ) vF L ARKEBTRENER

1
X (Ave_chip — (A A 4 —
A (Ave-chip = (An; + Anm)) Dnim — unit_delay

ST, o, ENT A=, Fh, Tx—-X1 LD
Dnym — unit.delay >0 THAH, TH T X MREAKICE
D, /=F n,n, B0 3 0o0MM -+ 2EAIRED,
CF1(l,m) DKREWVIEIC/ —F nyn, DI SA& v
7). COBERISAY ) - FEFEHIEHUT
AHETERYEST. 7AT) X ADEEEE LT ICRT.
[ZFx—X2: HIHCESLIFTREY L)

A7y 721 :EED/~F it n,n,MIAL CFI1(l, m)

Y EHE '
A7 w7 2.2 HilMEHZL, BRKDIXE CFI(l,m)
A0/ =Fitn,n 225 A YT
ATy T 23 /-FEIDIERU LD L &,
AFv721ICES '

AFwT 2.4 BT

7z=X1, 2BV, FFAS) T LIt/ —F
nan BLTRLF v 7 REYBTOERD 2D, nyynm,
HoOBEZEAIERE Ry, 22THIBELCEL
LNLRARFFEE LA ICME ) oI, 2ofkiciEl
I FEOBERFEEELERET A, T0LH/—F
BMOBRAFEBEXEELTS, 7Yv7 -7uy7H
OBKRFERE Dp 3L 2. E5E, /—Fn &
J=F nadfO SRS YT ENLL EDOBRKFERED
EEERT. 2F5ARF /) =F g &b/ —F ng RU/ -
F a,BORKEEZREN/—F &/ —F n,lORKA
HEEBES 2L, BEMASBMENL. 0k
W, HEREIFRS ) vk LK, BEMNGSR
En, BEREOHLBEZELONE,

3.3 7x—X3: M5

T72—X3Ci, 7x—X400-1 BEKFEECES
GHEBD =D ONREERT 2, ST, 0-1 %
BETEREC LD, BHRERD LA, —fric, [JOKEY
Hl#, RUHy PRI 2RAE 25 0 0HHREFRRE
EFy7TEROAEERL, BHRKEF v 7BOER
Bo#fe T3, #0072 —X3I2B80THEOAE
T, RBERPEL2EE¥ DS, ohliyE
B, LD 72— X4 D8R 7 = —XTHY L.
[0-1 BEEEEICE S DS R

—132—



o

min # ¥ Z Z Deyy(zip + Tmyg)

. ., I=lm=1
st 1) RARIERE .
Depg(ztp + Tmg — 1)< Dy
2) Fv7ERK

f ,
Zfln,-:t,-,- Sdeg (1£jgJ)
. i=l

3) FyTENET
J
D=1 (1<igI)
=t

- . { 1wk icBin BT
SCT, @ = .
} 0 otherwise

EEOEEHIE, Ty = Tmg = 1 L 2O L DML
RLTOBRIZ LA, 2AUSORELT RGBT
NT, TITRLEBENHIEROEEMNHS L b L7
METa;ig,/~kmﬁf19®¢v7m%bgr
bRBDT, Y mj=1&%5. ‘

j=1
3.4 Tr—X4:0-1BEEEZICEO(HERR

72— X3 THONLMRAEIET T OE; 2 5HE
5. 7270, YSsECREEERSEET S, R0
H2/)—FRALF—FERBIHT2HEEY v P EERE
RTEFTILNTELRVAY, 72—X4 TR/ -FE
FOBAMY SBEERD, ROLEETHLTO-1 ¥
WEIEEZHEAT L, ModEBESH L2 E D 0-1 BEHE
BiEEEET. . ,

LAL, 0-1 BEEEEREZ0F ERATS L, RO
RMEAES, EANLMEATRIRE SR VHETS
3. EO72¥, 0-1 BIEF TN AU R 2SRy
3, LT, WHHEEEEHLTHERD, Kok
B0 LERROBRITH L TRENEMEERE LT
EEARIEETERTS. JORMEL 2 TOERNE
WREnBETHRIVET (D68M). 22T, MBI
BEH0, BEEEIC L o TROLBIHL, &
T1ODEK oy ABHIRICT S, £/, IURELMEMES
SR OR 1%NDEZENAEHIL, TOERIBIMET
A, 12U, MNEREBEBRCEETLEE, £Tol
HEB-TIDRTEEERET S, LdL, E0LECE
TOHBZFH T ONF 1 2b Ve, HHERD
BOPEVLDELEET 2. FOLD, T0L ERD/:
BBV TIRHMBRSE L2560 H 5.

3.4.1 HFEAIIZAEASOHEY

#y MR, 100/ —F FBHT 328 SERTE
FENTELY, HED /) —F PRAKRCEIT 254
BB TEST e TEY, LT 2kRNenr. 2%

|

b3

| Ermraseons |

N

-1 RERR B

- - - e uay. o we

MOuBLY

M6 7=—X4

BMEEY AT LSHE RO ENTELN, DRE
R LAIYRA L OT, MCM © & ) & KEHEE
B LCTHEATE R, 220, by FEEREBR
TETLY, T, BB AEGERD, 20EEGC
EInd/—-Fioal, 0-1 BHEmEEEAT 5. BX
MTEESTRT S/ - FEFFBUT 25846, Ank
A R0 /- F FARCBIILTY, EH
KAy b RERATHIENTES.

Tx—-X2ETIRLoTRESRITAY /—F OBRE
2CNETH, g, 27529 /-FOZ bxHic/ -
ke, LRy P IEHESRPTT A0, %
BB D/~ FRBRMYSESIED, £/, B
U/ —F 2S5t TRRSALI L 2T 501, /—
¥ e CNRMTEIXFEY CF2An) ¥UTO LS
KE#T .

CF2(n;) = degree(n;) + v X count(n;) ‘

T ZT, degree(n;) i/ —F mn;(n; € CN) DRE,
count(n;) &/ —F n; (n; € CN) 44 % TIHAMIEL
HESCETRAEY, 1ENT A- ThA, BRFE
T, RKOZaXPEBONSVIIC/ —F 2V - L,

N\ ] E::> A\ 1

™ AN
c3 (ng Ca oyl By ¢,

BARY AESRRITAA S — ¥
7 BRSSO

1\

—133—



TOWEF > TR SEEGCED O 02 2FX,
RmMx T, ERTE, —FEBiEns —FiEEL
TERIINICC T BB, v& /) — F OFRBUICRE
Lz, |TICEBAMY 846 0mERiRowW e R®Yy. / —
K ng,n4, ng PRI FHEAICEITNL,

3.4.2 BRI ESZMED 0-1 BYEBERENOEE

72— X3 CRIINLERMY SEEEEND ) —
FicsL, oLl BHEtEERTERT .
(0-1 BEHETE R ICE D < HEIRE]
roJ

min BERE Z Z OF;jx;;
i=l j=1
st 1) BEAUEIE
Dcpq(zlp + Tmg = 1) < Dugm
2) FyTDIO XY

i
ZOE;J'Z‘;J' <I0¢; (1£j&J)
i=1

3) Fv 7 EH
b

San<dg (1<i<)
=1

4) Fo TN ET

J
Sey=1 (1<igI)

j=t )
)1 mEgrEln¥TS
0 otherwise

3.4.3 EBEMHKXOEREL
0-1 EEGEMEE (B CREMK I,

Depy(ztp + ®ing — 1) £ D

(Isthm<D) (1<pq<J)

TREND., TIT, Dunid/ —F ny,n BOBRKHE
PBIE, D& F v 7 cpy e, D EMBER ET.

LaL, ZoOfHRE/ —F EF v 70T Toniae
RUEETHNT, REDORE, BEOHBRR 12X J?
(ST, I/ —F8, JRFy7H) LoTLE ).
F0fD, FR72—X2TIIAY /) —F 8% 10012
BEL TH 3T 0G4S, BEOHIKHIL 640000 b L E
L, ERMLEHEREATEL RO ST LR
BEfETHB., LerLers lofl@EanEZzZoT, M
TOLH L THBRNEHS T Z EFTRRTH 5.
A, E8(a) DL, S —F ny,nal, ny,nal
RBRENGSS o 725548 (ng, my MO RKEERER 1.5
unit_delay, n;, nzBOFAFFEFEEN 1.7 unit.delay), 4
SFEICBVL TR R @Y oHRSELLRE. 2T,
Tty =Tmg =1 D& &, Deyglaip + Tmg — 1) £ Dy @
WHEMET 2 & ) AR, 2y, o E AR (0

Ci C2

@) ORECIN ‘
@ ®

© C3{ . Cq
(a)
2(){11‘\" X24 ~ 1) < 1.5 X11 + Xp4 £ 1
2{x33+ %34~ 1) < 1.7 X11 + X34 &1
2()(124' X33~ 1) < 1.5 X12 * X33 <1
2k + x33- 1) 2 1.7y, X1zt X33<1
2(%xy3+ %32-1) < 1.5 X13 * %22 < 1
2(xy3+ X3~ 1) £ 1.7 X13 + %33 &1
2(x14+ %31- 1) £ 1.5 X14 *+ %21 &1
2()(14*‘ X31‘1) < 1.7 X14 + ¥31 <1
(b) ity tc) silih

2X31 + Xggt X34 £ 2

©2Xyp + Xg3t X33 £ 2

2x13’+ x22+ X33 £ 2

2Xy14 + Xy * %31 £ 2

CUE
8 EIEHH O MRt

or1) 2t o THLT ZOHBHARLWMET 5. Zow,
BEOHMKP GBI LETES, £2T, 0L
@R ER R e, BEOMHNIZsHEN 25 (K
8(b). THO8ONDKH zpp =2y =1 DE &, BIEH
HBREELT, SALORER 8(c) D & ) KERT
BILNTED, V—A/=Fn eCNHFF 7T ¢, icH
BTOALEE, BYV I/ ~F o, (1<m< M) LB
wT, BEMHBREEL 37 v 7 HLUOMAE L O
Pn(l<m<M) 53 EEETE. T2L, €T0

YVr)=F g (1<m'< M) OBERHBERE4ELS
' M Pm
Fy7RMLOREEORPRY Y Lhb. b0l

m=1i=1
HRE12CEED LR ’

M Pm

P*wl'p"' Zzzmq.‘ <P
m=1i=1 .
BEOHBRL MRS 2 /0, E8(d) DL ) ik
FRHIENTES, 8d) T, P=2&,25,
IhEy, UTOZEHRELS.
EXE 1 / ‘
V=R )= FmddF 7 o HETH R L &RIEH
MBEREELDZVY Y2 ) —F n, 0F v 7HLOETHHE
EROPWE PELT S, Tk s, ThoofliERE L

—134—



2z Lo HBRE
: M P,
Prap+ 33 @me S P (2)
m=1 =1
ET oL, ol TohlHN
Depg(zip + Zmg = 1) € Dy (3)

PERTAL B, TNTHEL, ToHlHRINMEL
Bk sk, LTERTS.
(ZERA)

@) REBVT, Deyg < Dim (Yri(ni)=op Fiinm)=eq)
B oI, Tip, Emg BE AT (215, Tmqe 12 00r 1) IS
EHRIC () RNEWRT 5. TOL®, ThbDflHZILI
DB TH ROWHNETERT 5. £2T, Deyy > Dy
NEENDKREZS,

CnLE, QRTMRBLEVEER, oy =20, =1
DPENAETHD (FSD L 23 Q) REMET ).
EDD, 2y +Tmg S 1 ELDBHHREZELLEE, (2)
ROFHEREBRT S (21p, Tmg i Oor 1),

B, V=R /)= F uFFvT KB UTONL L &%
VY7 =F nm (L £m < M)IRBWT, Deyy > Dy,
ERBF 7 HEDHEEGLDHEY P (1<m M)
BHrrelRHETE. THL, &2TOYvyJ)—F
N (1<m< M) @ Degg > Dy, E25F T8

M Pm
DAEFENHPIRY Y thb, ThbOMMREE
VI 7, T DR E EbBT EFTES. DF,
Deyy > Dy & 72 B HIRIZS
1 Tip + Tinyq, <1
Typ + Ty, < 1

Tty + Tmpgp < 1

M P

P x4+ Z szq,«g P

m=1i=1
EMEETILNTES.

S, L, QREBVTHHRN @S LVETS
&, Depg > Dt B0 zpp = Tng = 1 T % (Depg > 0
DD Dy >0). TOEE, (WROEL > P+1, £o
T, Kl > BBRELRY, fHREis Sk, 0
EIE 2

BENGOMGRE 2228 X T (M)~ ¥ 8, J
BFv 7R CRTIEHNTES.

(ZERR)

EE1 L), (DR, V=2/—F oy #5777 ¢
CHhBTHNEL EOBEMSOHGSRYETF. Lo
T, BEEHZOHHRZ 2 HE» ') ] Th o, a

4 YIial—-T3FER

2R Tk ¥ SPARC Server 1000 (135MIPS) kT C &
BERAWTERL, Y3ab—ya VEREF Lok 7
FIEMCNC RV F7—oF— 7 2B LE. RUCER
KHWF -5 oM e SMHERT. BBFELELT
XHR[12) DREEA . ShidF vy 7EHEB L /O
Xl R LASHFETH L. I/O ¥Vl
(12 THRESATHEIRKI/O KV BEERE L,
T, Fy7ERMGE . - FEROBMLFy THRT
Foffild LIELAVDEERE L, BFEDH
Fix, XMK[12) CHRESNTVWHIREREFNT FFIHL
7z XMK[12l KBV T, FYTER, 543 VIARE,
RUSHEBMEB S RTVw ador, B2UHKEED
BEREPRT. BEFECIBVT, 72-X21C80 5
SRy /—F#E, 7—% primGAl D& %2300, ¥—
¥ primGA2 & &2 1000 & Lz, /2, 72-X4T
12, 10 E# THBESASR VIS, RTTHT LI
L. L
R1 ERF—4
I No. || ¥~ % | #nodes | #nets | IOc; | Ac; |
primGA1l 833 904 90 | 3.85
2 | primGA2 3014 | 3029 | 335 | 7.19
No.: #=%%&% IOc;: I/O ¥ ~iil#
#nodes: / —F ¥ Ac; : WHHK [mm?]
#nets: v MK

=2 T2

No. || #cuts | #I/O | area | #vio | time(s)
1 334 90 - - -
2 992 1 335 | - - -

F3CHME LTF v THEHME /O EVHl#n R 2%
RLT3SHET o2 80 72— X 3R TERENIRE
FHEOBRETRT. XM (12] LOLBT 5 Lo v b Has
PHTHTLSREML TS, Fy7HEBIBRELTYS
2%, /O EVHlREBRLTWAW, B4SEILALH
BB BT 2~ XA BTHSORETROEELYRT.
JCHR[12] LD BT B EH v b AT T 20.9% % %
Enr, 723 LOEBT LNy P ERFTEHTY
S3I%HE SN, £/, FySEME O €V
WRTDLIKE -7, BEMGERSRAILE. £
Khl# L U CERAGREE, 7o 7EH, /O EvilgtE
BLTSAME okt 50T 2 =X 3 RTHAOR
REEMERRT. B3LWBT 2L, 2y FESEET
FI0T.0%BEMT DR e o7, L L, BEITHEE
MAETHEML T v, BEMGERISELTVS
2, BSRBEMAIEELTYS. LaL, @i,
O Evflid & b LT A, FOIESER LK
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®3 723 (WY :Fv7EHK 1JO EY)

[ No. | #cuts | #I/O | area |‘#vi‘o time(s)
11 4821 267 | 3.34 28 4
T2 2036 ( 804 | 7.19 [ 197 42

4 7224 (i 7y 7EE, /O EY)

) [ No. || #cuts I #170 ] area | #vio I time(s) |
1 253 851|383 | 18 309
2 818 325 719 120 2046

=5 7x-X3 (f#y: BE, Fv7ERK J/JOEY)

No. || #cuts I #1/0 | area | #tvio | time(s)
1 632 | 289 | 7.94 0 8
2 2230 889 | 8.85 0 76

®|e 7x2—X4 (Wi BE, Fv7HEHKE 1/O EY)
I No. || #cuts l #1/0 I area | #vio ! time(s)
334 87 | 3.82 0 296
1066 | 321719 0 2794
No.: ¥~ &% area: Fv 7HH [mm?
fcuts: Ay ML fvio: ¥4I VTERKY
#1/0: /0 €V B '

W

BT B7 2= X4 RTHREDNDREFEOHEREZART.
Tr—X3 DT B LAy b HAFTHTH 49.7%KE
Ehi, FaLBT 2L, oy FEASEHTHT5%HE
myaERL o2 LAL, TXTCOHBEEETS
RGO N, SR, 72—X4 Tk FEs
PHPoTVEDFGFHFE, 7x—ZX4KBVT, 1 HO
V=77 2—-X3 LHEwHE, V—TEBRFEVID,
HRWCRERSAPS, L2 L, HERERVTRLE
B LBENTHE LV 5.

5 HepE

F v 7 BORBBE, 5o 7Hl, RFFv 7010
Co it B LA MCM S #FEERELL. 01 %
MEEERBEAT A Lk, FlgE s SRS R
(T edsTER, $7o, ERAGLHANTRHRERDS L
Wi, HWKEIC I TS Y VI FEERELL. 7
THK, RUFy 7010 EvHligeERLAEE, £
BREERLD, BHTH209%ZEHBFELII Ay bR
FEBSNE. SROBAL LR, KEEF -7t
THERL ZOFEHET oD, '

BE
AFREITICHAD, 7055 AOFERICTHNTE
WA E KFRLE IR LET. R0~
B4 SCER A TR A B AR (B)(2) (FRLEF
06558042) 2k 5. ,
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