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Abstract

This paper proposes a new top-down technology mapping algorithm for minimizing the
chip area and the path delay time of lockup table-based field programmable gate array
(FPGA).

First, we present the decomposition and factoring algorithm using common
subexpression which minimizes the number of basic logic blocks and levels inétead of the
number of literals. Secondly. we propose a cube packing algorithm considering the
decomposition of gates which exceed m-input lookup table. Previous approaches ™
perform the cube packing and the gate decomposition independently. and it causes to
increase the number of basic logic blocks. Lastly. the efficiency
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gate_num = gate_in/LUT_num:
gate_in = gate_num * (LUT_num-1);

dgate_num) {
while(gate_in,

}
supp_num = gate_in;
dgate_num = gate_num:
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Fig. 7. The algorithm for gate decomposition.
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Bin_packing(f;) {
if(NS(f) <= LUT_num)
return.
else {
for{each cube ¢; € f) {
Gate_decomp(NS(c;),
Supp_list <-- sn;
Dgate_list {-- dn:

&sn, &dn):

}
Cube_pack(f;, Supp_list, Dgate_list):
OR_gate_deconp(f}):

}

return;

}

T8 9. ® =F9 bin packing ¥ i2E
Fig. 9. The overall algorithm for bin packing.
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Cube pack ( §) |
cb ordered list = Cube pack_order (fi, ¢b bt );
while ( ¢b it is not empy ) |
best id = Best _cb_sel( £, cb ordered list, bin cb list }:
if (best_cube is not exist ) |
bin_cb_Jist {--mew bin_ch. list;
| cb_ordered_list = Cube_ pack_order{ fi, ¢h b ) :
de |
insert best id into bin_cb fist;
remove best_id from cb_list;
|
|

Update fraccording to bin_ch_fists:
reuun;

22| 10. #E packing ¥28&
Fig. 10. The cube packing algorithm.
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furfeach cubo ¢ & Cb_tlst)
if{i-th variable is exist in ¢)
w_nume *:
weight_tist{i,] = w_num;
}
for(each cube ¢; € cb_list) {
cb_weight_list[c,] = sum of each weight caorresponding to
NCD{c,) variables in ¢;: .
}
cb_ordered_list -- ordered cb_weight_list by decreasing:
return{cb_ordered_list):

a8 11, Fre] ZE support o W& Fue| 7}
3 dagw

The cube ordering corresponding to
the weights of cubes.

Fig. 11.
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Best_cb_sel(fi, cb_ordered_list, bin_cb_list) {
if{bin_cb_list is empty)
best_id = cb_ordered_list[0):
else {
for(each cube ¢; & cb_ordered_list)
if(c; is a candidate cube)
¢h_candidate_list <-- ¢
for{each cube ¢; € ch_candidate_list)
if(next candidate cube is exist corresponding to ¢;) {
best_id = o
return{best_id):
}
best_id = cb_candidate_list{0]):
]

return(best_id):

0 12 7k B e Ay d3ds
Fig. 12. The selection algorithm of the best
cube.
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