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On Boolean Matching Algorithm for LUT-type FPGA
Based on Functional Decomposition

YUSUKE MATSUNAGA'

LUT-type FPGA can implement any logic function with up to a certain number of inputs
(generally 4 or 5). Thus, the existing technology mappers take care about only the structure
of a circuit to be mapped, and do not consider its logic function for efficiency. While, there
are FPGA architectures whose basic block consists of a tree of LUT’s like Xilinx XC4000.
In such a case, the basic block can implement some logic functions whose inputs are more
than 6. This paper proposes Boolean matching algorithm for such an FPGA architecutre.
The proposed algorithm is based on an efficient implementation of simple disjoint decompo-
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sition algorithm using binary decision diagrams.

technology mapping are also shown.
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Fig.2 Decomposition graph and corresponding disjoint
decomposition.
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Fig.3 Decomposition of OR-node.
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Fig.4 An algorithm enumerating all the disjoint

decomposition.
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Table 1 Comparison of classification of decomposition
type.
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Table 3 Results of depth-minimum mapping (1).

G B[5] B[6] B[7]
ooo D T D T D T D T
5xpl 6 0.1 4 0.1 4 0.4 2 0.2
9sym 5 0.1 3 0.1 3 0.3 3 1.0
9symml 5 0.1 4 0.1 4 0.4 4 1.2
C1355 4 0.6 4 0.7 4 4.6 3 50.4
C1908 8 0.4 7 0.5 6 2.0 6 9.2
C2670 9 0.5 7 0.7 6 2.9 6 13.0
C3540 12 1.4 9 2.3 8 9.4 8 58.4
C432 14 0.1 10 0.5 10 0.8 9 2.3
C499 4 0.6 4 0.7 4 4.5 3 48.8
C5315 8 1.3 7 2.3 6 15.1 5 98.1
C6288 22 5.7 21 19.8 17 57.2 15 496.7
CT7552 9 3.8 7 7.4 7 57.8 6 283.0
C880 8 0.2 7 0.7 6 1.5 6 3.4
alud 6 0.1 4 0.3 4 0.6 4 2.2
apex6 4 0.2 4 0.3 3 0.6 3 1.7
apex7 4 0.1 3 0.1 3 0.2 3 0.9
b9 3 0.0 2 0.0 2 0.1 2 0.1
clip 5 0.1 4 0.1 4 0.3 4 1.0
conl 2 0.0 1 0.0 1 0.0 1 0.0
04 000000000000 (2
Table 4 Results of depth-minimum mapping (2).
G B[5] BJ6] B[7]
ooo D T D T D T D T
des 6 2.0 5 3.6 4 30.9 4 295.2
duke2 6 0.2 5 0.3 4 1.0 4 2.0
e64 16 0.0 13 0.0 11 0.0 9 0.0
f51m 4 0.0 3 0.1 3 0.5 3 4.1
misex1 3 0.0 2 0.1 2 0.1 2 0.8
misex2 4 0.0 3 0.0 3 0.1 3 0.3
misex3 7 0.3 5 0.5 5 1.3 5 3.9
misex3c 10 0.2 8 0.3 7 1.1 7 4.4
rd73 4 0.0 3 0.1 3 0.3 3 0.8
rd84 5 0.1 4 0.1 4 0.4 4 1.2
rot 7 0.2 6 0.5 5 1.0 5 3.3
sao2 6 0.1 5 0.1 5 0.3 5 1.1
seq 6 0.7 5 1.1 4 3.4 4 8.0
vg2 4 0.0 3 0.0 3 0.1 3 0.1
z4ml 4 0.0 3 0.0 3 0.1 2 0.6
O 230 19.2 185 43.5 168 199.3 156 1397.4
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