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Abstract

In FPGAs, we may use the property of the routing architecture for their routing compared to the
routing in the conventional layout style. Especially, the Xilinx XC4000 series FPGAs have very
special routing architecture in which the routing problem is equivalent to the two dimensional track
assignment problem. In this paper, we propose a new FPGA detailed routing method by developing
a two dimensional track assignment heuristic algorithm. The proposed routing method accept a
global routing result as an input and obtain a detailed routing such that the number of necessary
wire segments in each connection block is minimized. For all benchmark circuits tested, our routing
method complete routing with much smaller tracks than those by previously reported methods which
use global routing results. The number of used tracks are also similar to the results by the direct
routing methods.
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Fig. 10.
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Table 1. Benchmark circuits.

3|2 o] & |FPGA arraye] =7} |WEY HAWd9
alu4d 19 X 17 256 850
aplex7 12 X 10 126 300
terml 10 X9 88 202
example2 14 X 12 205 444
too_large 14 X 14 186 519
k2 22 X 20 404 1256
vda 17 X 16 225 722
9symml 11 X 10 79 259
alu2 15 X 13 153 510
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Table 2. Comparative results by SEGA.

B2 o5 dumm | AH<AF WY | FYATHE) |SEGA
alud 13 13 65 15
apex’7 13 13 13
terml 9 9 10

exampleZ | 17 17 15 17

too_large 11 11 12 12

k2 15 16 210 17
vda 13 14 44 13

9symml 10 10 2 10
alu2 10 10 14 11
Total 111 113 118
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Table 3. Comparative results with other rou-

ting method.
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dd | 0| 0 | B 1 T
wex? | 9| 3 | 13 8 0 ] 9
terml | 8 | 2 | 10 7 8 | 8
example2] 11| 18 | 17 10 T
too_large| 9 14 12 9 10 10

w | 4w |1 14 5 | 15

vda | 11| 0 | B 11 2 |
Symml | 7 | 3 | 10 6 8 | 7
a2 | 8 | 16 | 1 9 9 | 9
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Fig. 11. The routing result for 'alu2’.
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