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A Circuit Partitioning Méthod 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 partitioﬁing 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.
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Blorflit L1BLALOE EBRE L. hBFENR
Fix, XW[12) TRESRTVIHEREZOEEFIAL
o, XM BT, FYTER, F1IVIBRY,
RUSHERME R S AT o/ RACHBFEED
HERERT. BEFEIIBWT, 72—-X28iF52
5A%/—FHit, ¥—5 primGAl D& 12300, ¥ —
& primGA2 M & %1000 & L7, Fh, 72—X4T
i, 10 @#t TREFAORLZVEES, BRTTHZ LK
L. , ‘
#1ERF—-5 :
No. || ¥—4% | #nodes | #nets | IOc; | Ac; |
1 | primGAl 833 | 904 | 903385
2 || primGA2 3014 | 3029 | 335 7.19
No.: ¥ =% &% IOc; : 1/O E Vil
#nodes : / —F# Acj: WKW [mm?]
#nets: A v PR

|2 XEk(12 .

No. || #cuts | #I/0 | area | #vio | time(s)
1 334 90 - = -
2 992 335 =TI - C -

F3WHELTFy TERE [/O EV st ¥
BLT8SHZTho/ 2N 72— X IRTHEDRE
FHEOKERERT. XMK12) LokkBT 2 Ly b EH
THTHTAIREML TV S, Fy 7TEREHEL TS
#, 1/0 EVH#RHRL TRy, E4KRILFALH
HICBY 37 2 - X4 RTHEORETEORRLTT.
IR (12] £ DB 2 £t v b EASTRH TR 20.9% 3%
Shiz, 72—-X3EORBT L EHy P RFFHTY
53. % EE NS, T2, FyTEHME /O VAR
WRESBLI ol BEMNGEELBRILE. &5
il & LCEAGEIE, 7y TR, 1/0 ¥ vl
BLTSHEE T Ro1LENT 2 =X IRTHEDR
RFEMRERT. R3LUBT 2L, 7y P TS T
7 10T.0%MNT BERE RS2 L)L, EITHEBE
HEEERM LTk vikd, BEHABRISELTYS
2%, ESEEEMHRMEL TS, LrL, WY,
[JO EVHI#IEE ISR LT3, REISESERMUM
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£33 72—-X3 (’LU%‘J -1-;7‘@&, I/O E7)

No. || #cuts | #1/0 | area | #vio | time(s)
1- 482 267 | 3.84 28 4
2 [ 2036 s0a | 719 197 42

R4 72—X4 (Wl 7y 7ER /O ¥V)
I No. #cutsj #I/0 I area | #vio I time(s) |
1 253 85 | 3.83 18 309
2 818 325 | 7.19 120 2046

®5 72— X3 (M BE, 7y 7ER, 1O YY)

' No. || #cuts | #1/0 | area | #vio | time(s)
1 632 289 |.7.94 0 .6
2 2230 § 889 ] 8.85 0 76

®e 7=—X4 (Bl BE, Fy7EM, /0 E)
l No. “ #c‘vuts‘l #1/0 | area l #vio I time(s)
1 334 87 | 3.82 0 296
2. 1066 321} 7.19 0] 2794
CNo.: F=#%S area: Fy7HEH [mm?
#euts: H vy N #vio: ¥4I VIIBRYE
#1/0: 1/0 ¥V

MBI 37 2~ X4 RTREDRETHOEREERT.
Tr—X3 DT B EH Y b EAEL TR 49. 7% &
B, RALHBTBE, &y b EIFFEYTH T.5%H
myaERE o, LA, TRCOMHBEWRET S
BRV\O N, 2EHR, 72 —X 4 THE) B
PhRoTVEOBFPE, 72—X 4 KBWT, LEO
V=TT 2= X3 & HEVA, V—TEARFSEND,
HPHCEMELS D, LAL, FFEEBRVWTFALE
RAOLEEARTHI LIS,

5 HEHNE

F v 7 MORBEE, Fv7EHK, RUFv 7010
E Ut ZR LA MCM SBFELRRLL. 01 %
MEAEETEAT A L0k, MM 25 RMEE R
(T edfTEn 7, EANCHANTHRERDS -
DI, HRCET IR Y VI FRRREL:. Fy
TER, RUF 7010 EV Mt ZMLASE, £
BRERLN, PHTH00%ILHBFEELI) Y P
PUBSNL, SHROBEE LTk, AT -5 icH
T2ERE ZOHMAET SND,

HE

AEFREITIICHAD, 7075 AOFERICTHATE
WS A KTPHLECENRLET. K0~
BRILSCHRAE AL E TR M B A SR TR (B)(2) (BRE% S
06558042) 12k 5.
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