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Abstract

A placement program in LSI layout is developed and the results of test are discussed in this
paper.

In order to achieve 100% wiring, this paper introduces, as a virtual routing method, an
algorithm which is close to the real routing. This algorithm is reflected to calculate the channel
density.

An object function is introduced to achieve minimization of total wire length, number
of cuts, and maximum channel density simuitaneously.

The time complexity for the proposed virtual routing algorithm is 0 (n2 ). The time required
for the algorithm is very short. This algorithm represents the routing state which is close
to minimum wire length. So this algorithm is very proper to the application of placement
problem.

An auto-placement program is developed by the use of this algorithm, The efficiency of
the proposed algorithm is shown in the test of the developed program.
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Fig. 1. Structure and symbol of a chip.

Hel vz aR 1A ga AHg Ao 4AE 4
Yolep f-2xn 7b Adolle WA oTaEd AUEBZE 5
ofx| it drh fEEEM S AR T Aol slEa o}
BRW L R fEYRRR Y] AR AR s 2 ad g

Eobshe AR Aldsc EAeRE X, 2 Y,



74

7b A Absl AR TL: (1
i el oz Absch

’l:i")j XLJ+Z‘"ZYU (1>

¢ -1 3 o1 41
MR B Ny, oF Nyoam (2),3) Koz Alabs]ed 3l

2% j=1,2,-n—1, i=1,2, - m-17= 27t A4k

JAT 4ol 2E e

=k
ny‘“flmzl Xu (2)
“:i Yu (3)

ool N 2 el ol Al B
o o g ez A A LS b A A R M (4)
Az arel et

M=mjax((Xu/Cf;). (YU/C‘(,J)) (4)

BUlE obaLe] S0 wIEERENGEE (R AL TE Bk
gRioR ofolxlu] iRl AT w23 F 0
iR S el Ao SRR Eel Aclsld = E
& Miko g (BEACHE SEol A sl f;a‘ﬁ“«l
BB ~ (KRG =gl A5l (Sumel i
T-ako] o] ghol Wz ¥ mEE Awidhol Ly rmg
2ol B Ao Aol i Aew spelrh

Bk QLS Feiel FDPRIN Y 2 FDRiY & 3t
Agh ok el F o g A*=q, e=47tA5 Ay shed
2F5e g At ad2E dae Lol A
g odnelE g zkghd s, AvE Sl G 25
o] 5lo] Aoll4 B,C,D,E ©t4] F,G,H, 1 mch4] J,
K,L,M 232 ofofz)l&= % #fy Aol ol Lol
gl zich ol F S A-B—I—L & oloali ¥R
ABLLS 727 B, LL A7 2daldd $taoll Abelstct
= RS vhebiich ol Ab) SRS A=2,3,
4ol chste] sl 275 ol of -1 TR &
gl Foll o FARES g Fol A AW dFigel
& B gbgdeloh, wé o E 7t ZEe HAR

}z
:,_ hc)

=
o

M|k Flai/

a2, 55 g
Fig. 2. Interchange of modules.

LSI9 Layout CADoll g of

Lt Bt 2Eol slv] ofl 2R A cme
Watol s g h A el Aol gloml i HiT e

M. 7HAE AR AN 2 Dals
gael w4 ofatsl ohn Aol 245F gl o

boake ohd sl

o
1]

3]

FAE Ak

Ao 7t
How gkt

arefebu] gpar

—
~—

2E Y gle] 94

Ao s 2gel uLhilE A sk

2) Ao W bol ol Eyoz wedslo] o
Ao e,

fEsmol AR AN A4 W 2 ele 12

shubol Alofl<z sfvbel mgeol| dubsiel i e

& &bl

uhA| 2) figEm A ?H*ig“al set) & Jedste Zg
mjel s (798 gkl

o b4 sE s mEM el whshel v AE) A (manha-
tan distance) 5 ébvf
A 3) mavrt b4 de AL Aol 22FS A

Aol A& ghel %A ol

vhAl4) 2 =wel el siA #Eg wo ARE i
wiz g Slel) 2daz b 2
Filoll b 2wl wbA 7 & kel

kA 5) 2 mEel pE-e wlelel o selapiow o
Shazol] 2 ANe| kel £k Lol Ebehis A A
Wb Mo 28 del flggalch mhel e A @
A EERehi iz 2283 ssert 42 mEe] £
A= Low fidgol Aol Adels Al EHCH

A 6) MiEE el Ael FEE d4] hdew
(virwal module) 2 A elebi o] 2git KMk =TH
ol sk {pf% 4k HAg E Rk

shAl 7)) e i mas b glelwd e A
2 Ak gt

clA 8) o34% mEe zAEE Huftew 4

.

28

o,

5

i r_:L L

A9) fawem Awhiiel =E wEol A=Al

Abstel kol/d 2ol o wHA3 ez ik

718 =
wHA10) 2 F (iR A S AdRRebE 2absted
o} fagker 4 el ol gloml sh2 e ek

re] &% Abgstel 7ok AEGIE 28] 3l

-
f-_ 2
—
-
0}’)‘



T

198455 7H BTIHREE $21 % F4 8

"o ‘
; A,,B.
5 “ B M: o |
o P
T hT] e ;
‘e wlle
]

a3, =Eie AR
Fig. 3. Routing paths between modules.
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