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Abstract

This paper proposes an efficient switch-box router which consists of two parts; greedy poly-
jog router and via minimizer, The greedy poly-jog router, which is extended from the greedy
switch-box router of Luk, routes not only metal wires at horizontal tracks and poly-silicon
wires at vertical tracks but also poly-siliocon wires at horizontal tracks if necessary. The via min-
imizer reduces the number of vias and the wire length by flipping of each corner, parallel moving of
wire segments, transformation metal into poly-silicon, and transformation poly-silicon into metal.

The result is generated through the column-wise scan across the routing region. The expected
time complexity is O(M(N+Nnet)). Where M, N, and Nnet are respectively the number of columns,
rows, and nets in the routing region.
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Bring nets of left terminals into column 1 (step 1)
for i=1to M {
Bring TOP (i), BOTTOM (i) into horizontal tracks (step 2)
if (step 2 failed) {
N=N-+1;
go to step 1;
b
Join split nets (step 3)
if (step 2 left poly-jog net) ¢
Poly-jog (step 4)
if (poly-jog failed) {
N=N+1;
go to step 1;
t
t
for (net_with_no_right_terminals) (step 5)
Jog
for (net_with_right_terminals) (step 6)
SW-jog
if (i> =M-fanout parameter) f{
Fanout for multiterminal nets (step 7)
Poly-jog for right terminal nets (step 8)
}
b /*for loop*/
while (split-net exist) { (step 9)
M=M+t+1;
Join split nets at column M ;
b
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Fig. 1. Greedy poly-jog routing algorithm.
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nnets numl < --number of nets
ncolumn num?2 < --number of columns
nrow num3 < --number of rows
top-list < --top net-list
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bot-list < --bottom net-list
#1..... # num 2

lef-list < --left net-list
#1.... #num3

rig-list < --right net-list
#1.... #num4
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Fig.15. (a) Input file format.

(b) Input file for the Burstein’s
difficult switch-box.
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Table 1. Results of the via minimizer of
AGREE.
Swith-box Before via min. After via min,
problem #vias {wire leng.| #vias |wire leng.
Burstein 57 555 47 555
Terminal-intensive 62 624 51 620
Dense 35 516 29 516
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Routing results for Burstein’s difficult
switch-box.

Table 2.

Router Name #rows #vias wire length
Hamachi (Magic) 15 67 564
Luk (G reedy) 16 59 577
Mod Detour 15 63 567
M-Sadowska 15 58 560
Weaver 15 41 531
Mighty 15 39 541
AGREE 15 47 555
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Fig.16. Routing results for the Burstein’s diffiult
switch-box.




96

H 3. Luk® Terminal-intensive switch-box
WA A3 v
Table 3. Routing results for the Luk’s
Terminal-intensive switch-box.

Router Name #rows 1 vias wire length
Luk (Greedy) 16 70 629
AGREE 16 51 620
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Fig.17. Routing results for the Luk’s
Terminal-intensive switch-box.

HE 4. Luk® Dense switch-box wjAl 23} »]a
Table 4. Routing results for the Luk’s Dense
switch-box.

Router Name # rows # vias wire length
Luk (Greedy) 18 38 530
AGREE 17 29 516
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Fig. 18. Routing results for the Luk’s Dense

switch-box.
V. 8 £
B =FolAE poly-jogs =Y35te] Luk® greedy
switch-box ¥ A ¢32lE-¢ 843 greedy poly-jog
WAl E& A<kt ©]8 SUN workstation
o CE *‘E‘iﬂ-?&‘# °l% ZHiracks] metalS 43

ol

l= AlgE 2hshsle] 4~
metal A¥3 A wl

trackell poly-silicon&

az

Mok
nfo

trackell poly-silicon
A" 4 Al & el

223, greedy poly-jog WlA171Z wiAl® 7ol
A viasro}t WA Z ol & Fol7] A via 243 &
22 5% Agtstd =, WAdE wire®l cornerd 7
Art wire AES H#o|E 57} metalE poly-sili-
con % poly-silicond metal® ®lF-£ HA L Y3
oy, =3, o5 Cx AHY A} 5%t viag
£ ZaAA 4 Addsh

B switch-box WA 71 whE +3A73 & A

2 & & 9k AAZ switch-box ¥ Al A 7}
WAl 31 macro-celldH4] o} vl A FAjol A f-&
A AMEE 4 9lg Fleln], X uWiAYIE gatsiud
channel A EAAE F& AE A& 4 Yod

g 7"t

52 X

o

2 £ X M

[1] B.T. Preas and P.G. Karger, ‘“‘Automatic
placement, a review of current techniques,”
Proc. 23rd Design Automation Conf., pp.
622-629, Jun, 1986.



IR 4 Poly-jog & AH& 28t A9x\uhs wjAl7] 97

[2] R.L. Rivest and C.M. Fiduccia, “A ‘greedy’ 303, Nov. 1985,
channel router,”® Proc. 19th Design {9] R. Joobbani and D. Siewiorek, “WEAVER:
Automation Conf., pp. 418424, lJun, 1982, a knowledge-based routing expert,”” IEEE
{31 M. Burstein and R. Pelavin, ‘Hierarchical Design & Test, pp. 12-23, Feb. 1986.
wire routing,”” IEEE Trans. on CAD, vol. [10] H. Shin and A. Sangiovanni-Vincentelli, “A
CAD-2, no. 4, Oct. 1984, detailed router based on incremental routing
[4} D. Brawn, J. Burns, S, Devadas, H. Ma, K. modifications: Mighty,”” IEEE Trans. on
Mayaram, F. Romeo, and A. Sangiovanni- CAD, vol. CAD-6, no. 6, pp. 942-955, Nov.
Vincentelli, ‘“Chameleon: a new multi-layer 1987.
channel router,” Proc. 23rd Design Autom- (11] C.P. Hsu, “General river routing algorithm,”’
ation Conf,, Jun. 1986. Proc. 20th Design Automation Conf., pp.
[5] WK. Luk, “A greedy switch-box router,” 578-583, Jun. 1983.
INTEGRATION, the VLSI journal 3, pp. [12] R.Y. Pinter, “River routing: methodology
129-149, 1985. and analysis,”” the third Caltech Conference
[6] G.T. Hamachi and J.K. Ousterhout, “A on VLSI, Mar. 1983,
switch-box router with obstacle avoidance,” [13] &3, 2244, A%, w9%, “d3y =
Proc. 21st Design Automation Conf.; pp. W omAs)e] A Berlex 87 SAAF

173-179, Jun. 1984,

[71 M. Marek-Sadowska, ‘Two-dimensional
router for double layer layout,”” Proc. 22nd
Design Automation Conf., Ja pp. 117-123,
Jan. 1985.

A w83 =F4, 79 1988, pp. 91-94
[14] A.S. LaPaugh, “Algorithms for integrated

circuit layout: an analytic approach,”’ Ph, D

thesis, MIT, MIT VLSI memo 80-38, Dec.

[8]Y. Hsieh and C. Chang, “A modified detour 1980. *
router,” Proc. Int. Conf. on CAD, pp. 301-
EE 8 N
* ¥ W(GEEA) B E #1 (E&RA) $26& H15% 2R
19524 2H 12H4. 1977% 21 A ghoko)slm A =FEeka)
A& st AAFE AL w9 B4

HE. 1989 2/ ¥ddista 4
ey AxFaa HAsy 3
5, 19779 28 ~1984%F 1H &
» FAA7IEAF4 AANEA A
°J°4-‘|L{ 19844 2H ~1985% 54 xAArE
A4 AAAES T4 A 19854 58 ~"AA
FFAAFAATLE FFAA 77 74 AR FH
Al#-ob= VLSI AA 9 VLSI CAD 5<.

(570)



