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Abstract

The recent technical advancements of printed wiring board design make the interconnection
density become higher and the designing cost of a digital system has become more expensive
than that of its components. Therefore, an efficient automated design system of printed wiring
boards is expected. Motivated by this, in the present paper, we describe a software system
for designing two-layer printed wiring boards, OSACA (Organized System for Automated
Connection-routing Algorithm).

In OSACA, there are three different algorithms, each of which has the features to com-
pensate the other’s defects, for finding connection-routes among a set of pins to be made elec-

trically common. The computing results for some examples with OSACA show its effectiveness,

June 1976

paticularly with respect to the wiring rate.
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Fig.1 Block flowchart of OSACA

18 ¥ dual-in-line package IC.
(2) LSI: k3 LA © dual-in-line package IC
I REAVED 2 DOWMTFFH SR 2 BE.
(3) @RS : 1>0HTFIH SRR,
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Fig. 3 An illustration for f-meshes, blocks,
s-meshes and spaces with zp,=50
and Yma=75
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Fig. 4 Example of the position of an LSI,
(X, Y)=(2.2), (z,5)=(9.11)
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Table 1 Input data for examples.

mEE S w1 m2 | ms
YAZX(fryval) | 100x135 230120 234%125
&2 — 3w 5 4 4
ﬁ 1c 19 34 29
"4 LS1I 2 2 19
i LRI ] 7 24 5
a4 K 33 64 57
ER7 -2 94 144 271

* BA IBM 07 v M RERARNK S /7 4.
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Table 2 Results of example 1.

R Ak B 373

MRINIRAV~R—~ P 47

X F B & X 365

LLEY | 354
T— | & ® = mOR oMM

sC 8.05 % 3.1 sec

LS 88.14 11.0

M2z 3.81 5.3

4 H 100 % ' 19.4 sec

Table 3 Results of example 2 and 3.

HEES B2 } LE

v 2 a4 | APD | OSACA ‘ APD | 0sAca
Z = k=AM 329 | 405 | 833 794
® 4 B 961 895 1,839 1,614

SC (%) | | 82 |~ | 518

LS (%) 97.53 90.98 70.38 88.21

MZ (%) 2.19 0.82 17.95 4.29

HER

Al (%) 99.73 100

KYRF LOBRERERT.

Table 1 01 DR % Table2 iz, o v 2DH
HE % Fig. 5 (RELR)I1zRY. Table 2 ickiF 2
SC,LS kU MZ oAz, €heh Fig. 1
DOAF v S 1,2 BIUIOV—F VTELLHEER
MAERLI. LER>TENLDOAEHTH S 19.4sec
R4S Le CPU time L iF—E LW,

Table 1 DF 2 BLU 3 IKONTED#ER%E Table
3I1TRY. FIEORBEMZBEEKE LT AFD* off
BEMBLYE. LT ANERCERNS S
PRAEDOHHOEBICIIETORNEH D, HicHl3
Z2WTiz 24 v LSI OoREBALEE L. Table
3oBAYIR, KE, BERS O A AT, APD
OE &3 |3 Heuristic method # X 7% Maze method
DFEh%E LS XU MZ oflicsEh EhiE L 7.
OSACA ©» 3D RF v 7 OAF AL, 24
20.11sec, 3 A3 43.50sec TH-1tz. —5 APD T
{2 CPU time (IBM 370/165) %%, 12 T 27.72sec,
#3 T 72.36sec THo1. TNOOHERERBESL
FUF— 2 ORDEHNES 1 DRBIITERLVDS, &
15 &b BREOERBEHSS BER TH OSA-
CA F20BEARBLTHRI(ERTILEZS
TEMTES.

5. & ¥ U
AXTIt, 2E7Y ¥ PERERO AR X T

88.33 l 97.68
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Fig. 5 Inplemented result for example 1 (solid and dotted lines stand for conductor paths on

layer A and B, respectively)
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b -> T 2MFRORBRETD L HEKT LS 28
BL, —5MZ3, LS B CEBATETH-
WACONTEDEMCEEERT 5 & ) BKT
LS 28HL T3, Zok5K3>DERT VY
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