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Design Algorithm for Reconfigurable Device MPLD /SePLD

TANIGAWA KAazuval'®  HIRONAKA TETSUOP)

Abstract: In this paper, we will explain about technology mapping and placement algorithm for the re-
configurable device, Memory-based Programmable Logic Device(MPLD) and Selector-based Programmable
Logic Device(SePLD), that have been developed in our laboratory. MPLD/SePLD don’t have programmable
routing resource unlike FPGAs and have array structure that consists of directly connected logic blocks.
Therefore, a placement algorithm is required to consider not only placement of logic cells into logic blocks
but also using logic blocks as routing resources. The logic block in SePLD can implement any 3-inputs
logic functions, but there is a limitation on implementation for 4 to 6 inputs logic function. Therefore, the
limitation needs to be considered on technology mapping. In this paper, we evaluate the algorithms and
describe the problems of these algorithms.
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Fig. 1 Basic Structure of MPLD/SePLD
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Fig. 2 Structure of MLUT with 6 AD pair
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/1 list of LUTs in a target circuit
// list of SLEs converted from LUTs

Input:  lut_list
Output: sle_list

sle_list.clear();
while (Tut_list != {} ) {
new_lut_list.clear();
foreach lut in lut_list { // take one LUT from LUT list
// check whether a LUT can be mapped to one SLB
if( canBeMappled2SLB(lut) ) {
sle_list.add(lut);
}else {
/I decompose a LUT to three LUTs by Shannon decomposition
1ut0, lutl, lut2= decompose_expr(lut)
new_lut_list.add(lut0); // add decomposed LUTs to LUT lists
new_lut_list.add(lutl);
new_lut_list.add(lut2);
¥

// add the LUT to SLE list

}

lut_list = new_lut_list;

}

return sle_list;

B5 77/0¥2yErr7Lay XL
Fig. 5 Technology Mapping Algorithm
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s =s0; /I s: current sol., sO: initial sol.

sb =s; // sb: best sol.

¢ = cost(s); // ¢: current cost, cost(s): cost of s

T =TO; /I T: current temp., TO: initial temp.
M = MO; // M: number of loops, MO: initial M

while( T > Tend) {
loop_cnt = 0;
while( loop_cnt <M ) {
sn = neighbor(s);
cn = cost(sn);

// repeat neighbor generation
// make a neighbor solution
// calculate the cost of the neighbor

if( rand() < eM(c-cn)/T}) { // accept check ( comparing the costs)

S =sn; // update the current solution
c=cn;
update_best_sol(sb,s);  // update the best solution if necessary
}
loop_cnt = loop_cnt + 1;
}
T = o*T; // cooling
M = *M;
¥
return sb;

// repeat until T reaches the terminal temp.

B6 BUETLIY XL
Fig. 6 Placement Algorithm
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Table 1 Result of Technology Mapping

s ABC REFIE
3AN | AT | 5 AT | 6 AT
C17 5 6 6 6
C432 137 276 271 622
C499 122 206 230 600
C880 218 424 627 752
C1355 122 206 230 600
C1908 194 311 603 809
C2670 421 571 825 804
C3540 659 1039 1830 2536
C5315 904 1356 1923 2273
C6288 952 1473 2984 3569
C7552 1009 1445 2429 3192
s820 169 256 256 449
s832 189 289 289 452
s838 208 341 341 334
s953 269 466 466 828
51238 370 648 648 1036
51423 269 465 465 1036
51488 378 634 634 995
51494 368 608 608 999
s5378 707 1216 1216 2253
s9234 578 979 979 1753
s38417 8856 | 11472 | 11472 | 17016
s38584.1 8520 | 12187 | 12187 | 20315
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Table 2 Evaluation Result of Placement Algorithm

g g ﬁ% MPH? AL —
vV | AR DEIE
c499 202 115 | 33*36 10% 17
c880 383 151 | 33*36 13% 20
c1335 546 110 | 33*36 9% 23
c1908 880 145 | 33*36 12% 48
c2670 1193 355 | 63*60 9% 147
3540 1669 488 | 63*60 13% 172
c5315 2307 668 | 93*90 8% 602
c6288 2416 738 | 93*90 9% 653
c7552 3512 597 | 93*90 7% 607
820 289 157 | 33*36 13% 22
832 287 161 | 33*36 14% 23
838 390 158 | 33*36 13% 26
$953 395 236 | 63*60 6% 73
s1238 508 317 | 63*60 8% 109
$1423 657 305 | 63*60 8% 92
$1488 653 346 | 63*60 9% 139
$1494 647 338 | 63%60 9% 139
s5378 2779 754 | 93*90 9% 729
$9234 5597 576 | 93*90 % 603
s13207 7951 1419 | 93*90 17% 1294
s15850 9772 1776 | 93*90 21% 2406
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