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Abstract

In this paper, a CLB-based CPLD low power technology mapping algorithm for trade-off

is proposed. To perform low power technology mapping for CPLD, a given Boolean network
has to be represented to DAG. The proposed algorithm consists of three step. In the first
step, TD(Transition Density) calculation have to be performed. Total power consumption is
obtained by calculating switching activity of each nodes in a DAG. In the second step, the
feasible clusters are generated by considering the following conditions: the number of
output, the number of input and the number of OR-terms for CLB within a CPLD. The
common node cluster merging method, the node separation method, and the node duplication
method are used to produce the feasible clusters. The proposed algorithm is examined by
using benchmarks in SIS. In the case that the number of OR-terms is 5, the experiments
results show reduction in the power consumption by 30.73% comparing with that of
TEMPLA, and 17.11% comparing with that of PLAmap respectively
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(an) (nva) (nll‘)

\\

c2 cs

(e) 't= ZHIE Al2sjo] AME iEl ks S22 CB
(e) Feasible cluster generation C5 using node duplication
algorithm ‘

C3

(f) CLB =&
(f) CLB packing
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Fig. 1 Example of a proposed algorithm for partial
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03 1499 15.49 7139 MCNC #ixvia 3282 2= M=z
045 18.56 1234 1947 7} dod 1 S 11709] 32E AFsle] AHel AME3)
0.5 23,48 10.86 18.69 ct. A3E g2Ed disl] &8 AY Hag £PF 2
0.65 39.11 10.42 13.51 £ (E 2)9 ANk el Jehd A3 o] TEMPLA
0.8 39.23 497 6.9 o B8l 33.57%, PLAmapl Bl8| 17.14% 4% Ago]
1.0 46.97 0.2 34 Zag 29E Jehisid vl #4& TEMPLAA Hi8)
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Table 2. Comparison result of considered only power consumption assuming ' CS TCS5

alu2 56 8.6 56 6.9 57 5.2
alud 185 : 32.4 200 31.2 189 236
dalu 483 47.3 480 39.6 488 276
ex5p 130 2.2 132 19.3 134 12.2
duke2 68 9.8 69 8.6 71 7.3
1481 97 309 94 24.1 94 21.8
cps 123 31.2 118 28.9 135 26.5
apex4 141 356 126 . 315 129 30.5
misex3 141 33.6 141 33.6 142 30.7
psdes 127 34.8 126 34.2 127 28.4
sort 105 2.7 L 102 26.8 101 22.1
Total 1656 : 3151 1644 284.7 1667 235.0
]l -0.66% +33.57% ~1.4% +17.14% 1 9
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