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Abstract

This paper presents a new placement algorithm for allocation of ICs on a printed circuit

board or silicon chips on & ceramxc board on the criterion of mmxmlzmg the total wire length

The algorithm is based on the cpncepts of classifyjng all the elements into two groups of

¢ friendly elements’ or ‘unfriendly elements’

to one another, supposing attractive forces by

friendly elements and repulsii’e forees by unfriendly elements, and then allocating each element

on the posmon balanced by these two opposite direction forces.

The eﬁectxveness‘of this

algorithm has been ascertained comparing with the clu§termg and the relaxatlon (or gravita-

tional) method.

1. X e

BEK, 7YV bERED IC D, Ny H#—-FLED
7Y v P EROREBOABLORBRFEHRE LT, KR
BER/MUEREEES L BNED?2 (33 03E
L) SIREIH, EHEh T3 ZoBRET
i, REMoERo®RIE2, BEMOSIhIHSE
B3TEEST, BHTEHMTECORBGRETE
BUEBZB3CLEBELLTVE. L, O
FETRARREFOMBRRBICKRE CEEBL, HTHM
— LIBT3 &S BERBEBEICH LTRER
RETHLLOIREIRAZ L2 TS,

TR, ABRCHLTHOLTORREE ‘8%
NEE & CBREREE LAML, SMRAICHL
TENEHELBRICH 5800 5 3R314 5 H%,
HEUERICH WAL O BRRRT 2 HEERse
T, TOZHABOSI0YE T B KPR LERT

BEOOIBMECE SO ERTFHLIRET 3. £FH
TRAIEOBAEORELER T ENTE, EOKR
KORBEMHRFETE 3.

2. ER7NVTUXA
REEONRELLPROBEES 5 7ILBEMZ,

* A Placement Algorithm for logic modules by Kazuhiro
UEDA (Integrated Circuit Section, Musashino ECL, N. T. T.)
** BARERELNRRITFRAHE D77 KT FF K2

1100

n {Eog/ = P25 >TNS &?5 %(D#Anw&

& C c‘:?‘é&:,
Ciy=m J—=F i, it m xHB L
Ci;=0 J—F i, icEntsne s

(1) ROLSUFAHER Ey 9575 H5
PUERATH E LERTE.
Ey=G(, 5) . for iy
E;: ;=0 for i=3

BL, G, Jj) R/, — ¥ i, j MOBE 2 OERT

B3 BIGARM (2,0, ]) THB3LTEE,

1
G(i, j)= C,+(_51._,+C_.;
TRHO>hE. MxiF, Fig. 1) (RAER) TR
G(1,2)=1, G(1,16)=6 TH3. #-T, LEREAT
i3S 7 70—BOERTHEE54 3. '
(¥ 2) ROLSITHNER Ris 25123775
AT R LERT 5.
[R(/:E;;—E.
Riy=0

for ix s

for i=j

8L, - ‘
E,= iZjEu/"(”"l)'

(E¥3) B4 M,Z,Pi 2ROEHICEHT B.
M={(j]R;<0}
Zi=1{j |RH"0}

Pt—{llRu>0}



Vol. .16 ; No. 12

o, My, Zi, Py DEBREPEZL THE
&, Moigs =i L0bild RESBRIC
B3 /- Foks, Pl HEBRIC
£2°' /—FOBRE, Zi3EDOWTATH
B, —FOBEEEEDLTVS.

(EEpm) /—F i M KBIB/
— ¥ 5 |Ruyl CHALEREINE P
CEBT3/, — E»Bi3 Ry KHALLRERE
SRR EOLERS. COZHEEONO
FMEERICE > TR 2HhBiIc/ —Fi®D
# L0 BHE AR 2ok 5 0B A TR L F
33 S
FENEEERT 2ICREX OHEWEZ
PhAY CCTRROXSUHEERES.
A HELTHE/ —FEiILTE ETR
BFICH B/ — FORE M OELAT/
—¥ i ABMELE. COMWEE (X0 V)
ETBE, '

5| Rul- X,
Xh: .

R
| J&%Iul

5 |[Rul-Yy
Yh

_jeMs -

Lo ')EZA:ﬁIR”]

Linh. RIERERICHE/ —FILXD/
—Fi D (Xo Yi) BoOBHS & BHT
2. COBYER (4X,4Y) 273,
_ a'Ril'!K_Lﬂ).Xh—'Xl
[AX' Ingi MR La
y jeMi . -
o i Ra K L) YT
IAY, kEZPi > Rl L

JEMi

il e
- BEN:ESD 215 -

(K=i§l

La= VK= XFE(T=YoP
EEbEE., =K | ORKE T ERIRE Ko
Yu) CEbLI L, 0 -
. -{X'u=Xn+AX1

Y=Y +4Y,

L33, - o

(PG T@) THNEEE/ — FiegLT—ET
WEoE 1447 vEEL, ChEEYA I VRDIE
LT/e8 vSIHY 3 L RELTEEKRA DM, COF
FCRE/ — ForER Fig. 1(e) T &SIk

(e) YoV

LEEAROERTVTY XA 1101

H A ER

Fig.1 Example of the plasment process
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Fig. 2 Change of cost with iteration
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Table 1 Comparison with other methods
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1 9 8 35 35 24

2 9 12 %0 29 50

3 9 20 30 5 23

4 16 20 82 36 37

5 36 60 72 4 41

6 49 84 79 64 60

7 81 144 83 65 63

8 100 180 85 65 74
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