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Abstract

We propose a new formulation by quadratic boolean programming to partition circuits for FPGA
based reconfigurable circuit boards, in which the routing topology among IC chips are
predetermined. The formulation is to minimize the sum of the wire length by considering the nets
passing through IC chips for the interconnections between chips which are not adjacent, in addition
to the constraints considered by the previous partition methods. We also describe a heuristic method,
which consist of module assignment method to efficiently solve the problem. Experimental results
show that our method generates the partitions in which the given constraints are all satisfied for
all the benchmark circuits tested. The pin utilization are reduced for the most of the circuits and
the total wire length of the routed nets are improved up to 34.7% compared to the previous method.
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Fig. 7. An assignment example.
(a) Before the assignment.
(b) After the assignment.
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® 2. 983 =
Table 2. Test circuits.

Circuits CLBs 10Bs Nets

s5378 381 84 626

$9234 454 41 714

$13207 915 152 1375

s15850 842 99 1262

$35932 2317 192 3360
3 3. Mesh $i4ellAe] #3843

Table 3. Partition results for Mesh topology.

£3%E& SDIR F 2K

SK & Our &
Circuits Chips
Pinsma(%) Conniorar Time Pinsma(9%6) Conneowt Time
sb378 (2x2) 111.0 299 172 RS 201 368
s9234 (2x2) 76.0 226 256 855 220 349
$13207 (4x4) 88.3 2215 1221 84.5 2013 1477
515850 (4x4) 88.3 1975 1268 93.7 1942 1780
$35932 (4x4) 90.4 5346 3091 85.8 5168 4089
$38417 (4x4) 73.4 4638 9210 817 4358 11466
= 4. AXB-AP4 iellAe] 2827
Table 4. Partition results for AXB-AP4 topology.
SK % Our +%
Circuits
Pinsma(%) Conniorar Time Pinsmad %) Connioral Time
$5378 778 1221 159 97.2 897 233
$9234 619 1003 167 48.9 951 187
$13207 68.9 2014 1850 81.1 1810 2862
s15850 2.7 1803 1594 63.7 1529 2509
$35932 60.9 4508 3215 956.1 3322 6662
s38417 53.3 4338 11292 499 2538 16945
E 5. TM-2 4l xje] Habds}
Table 5. Partition results for TM-2 topology.
SK #& Our #%
Circuits
Pinsma(%6) Connioal Time Pinsma(26) Conrioa Time
s6378 104.0 554 179 90.9 951 222
$9234 744 633 172 716 598 270
s13207 59.4 4798 3580 48.6 3558 5684
$15850 55.3 4530 1519 41.1 2962 2408
$35932 81.4 8323 5050 74.0 8269 5399
$38417 56.3 6437 11772 486 5112 17435
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