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Abstract

In this paper, a system of automatic placement and routing for gate array layout design is
proposed.

In the placement stage, the circuit is partitioned and using the concept of min-cut slicing, and
each partitioned module is placed, so that the routing density over the entire chip be uniformized
and the total wiring length be minimized.

In the global routing stage, the concept of the probabilistic routing density is introduced to
unify the wiring congestions in each channel.

In the detailed routing stage, the multi-terminal nets are partitioned into the two-terminal
nets. The ordered channel graph is proposed which implies the vertical and the horizontal
constraint graphs simultaneously. And using the ordered channel graph, the proposed routing
algorithm assigns the signal nets to the tracks.

Also the proposed placement and routhing algorithms are implimented on IBM/PC-AT to
construct PC-level gate array layout system.
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Table 2. Results of placement and routing.
ol&] | Alole ofale] | u|AAM | A5 feed- |CPU time
N2 capacity [AlZA 4| through 4 | (sec)-
A 5 3 5
6 0 6 18
B 7 3 18
8 0 18 3
V. d &

2 EXo A+ semi-custom AA WAl F Alole
ofglo] uialol wix ol Wi HA A5 A2dS
A otsted o

Min-cut %ol o] 3ol A wiAd dx & T
A sk wia] dne|EF el Wil Eaze
Ad 2T E o] 23 global Y detailed ¥WA U3
HE S Aotgtoz g vlmd FAG w4 Dzt
ARE Fole Al 9 wide AxE A5 4+ Add
o},

=g, Algkd wix 2 wjd dwelE s Codolsz
=z g a#sle] IBM/PC-AT ¢ MS-DOS 0/S Ak
A Afgoz A PC e Alole ofdlo] vz g
WA AbE 3 AlAY S FA S o

gozo dF HAZE macroF adk vz B
WA Al Aol ot A4 slolof FA o)

2 F XM

[1] B.W. Kernighan and S. Lin, “An efficient
heuristic procedure for partitioning graphs,”
Bell system technical journal, Feb. 1970.

[2] M.A. Breuer, “A class of min-cut placement
algorithm” Proc. 14th Design Automation
Conference, pp. 284-290, 1977.




(3]

(4]

[s1]

(6]

[7]

(8]

AlolE ofgo]e] AbF wiA|, wiAd A|xE

B. Krishnamurthy, “An improved min-cut
algorithm for partitioning VLSI networks,”
IEEE Trans. on Computers, vol. C-33, no. 5,
pp. 438-446, 1984,

J.H. Jung, S. Goto and H. Hirayama, “A
new approach to the two dimensional place-
ment with wire-congestion in master slice
layout design,” H#& BT EAEHRE RIE,
vol J. 64-A, no.1, 1981.

Benjamin S. Ting and Boo Nin Tien,
“Routing techniques for gate array,” JEEE
Trans. on CAD. vol. CAD-2, no. 4 pp. 301-
312, 1983.

Jeong-Ting Li and M.M. Sadowska, “Global
routing for gate array ,” IEEE Trans. on

CAD. vol. CAD-3, no. 4, pp. 298-307,
1984,
FHdk, “VLSI @it BEMLE BT Gate

Array Global Routeroll BgF W38 B AR
B KB ELE2M WX

H. Shiraishi and F. Hirose, “Efficient place-
ment and routing techniques for master

(9]

(10]

[11]

107

slice LSI,” Proc. 17th DAC, pp. 458-464,
1980.

T. Yoshimura and E.S. Kuh, “Efficient
algorithms for channel routing,” IEEE
Trans. on CAD. vol. CAD-1, pp. 25-35,
1982.

D.N. Deutsch, “A dog-leg channel router,”
Proc. 13rd. DAC, pp. 425-433, 1976.

#®|, “VLSI 9 Detailed Router B%ol BR
3 B B KBE KB LB R

[12]Melvin. A. Breuer “Design automation of

[13]

[14]

[15]

[16]

digital systems,” Prentice Hall, 1972.

Aho, Ullman “The design and analysis of
computer algorithms,” Addision Wesley,
1974,

J. Soukup, ‘“Fast maze router,” Proc. 15th
DAC, pp. 100-102, 1978.

BEIEA, “Gate Array® Detailed Router W%}
WHRE FREWRN RAMREHRES, 1987
Mead and Conway,. “Introduction to VLSI
system,” Addison Wesley, 1980.

(579)



