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A Study of Efficient CPLD Low Power Algorithm
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Abstract

In this paper a study of efficient CPLD low power algorithm is proposed.

Proposed algorithm applicate graph partition method using DAG. Circuit representation DAG.
Each nodes set up cost. The feasible cluster create according to components of CPLD. Created
feasible cluster generate power consumption consider the number of OR-term, the number of input
and the number of output. Implement a circuit as select FC having the minimum power
consumption.

Compared with experiment [9], and power consumption was decreased. The proposed algorithm
is efficient. this paper, we proposed FPGA algorithm for consider the power consumption.
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CPLD(Complex Programmable Logic Device)
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n_cost(i) = nl-(op7 input, output) (1)
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FC cost(i) = FC,(FC_OR, FCI, FCO)  (2)
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Efficient_Low_Power_Algorithm()
begin
for(i=0; i=Null; i++)
{
if(possible FC include max_n(i) to PO)
/* max_n(i) : =59 JEH} 45 F

gk gro] Al =5/

if(possible include PI)
create FC;
els
{
cut n_input;
create FC;
}
els
{
if(possible include PI)
{

cut n_output;




create FC;

}

els

{
cut n_output;
cut c_input;
create FC;

end

(Figure 1) Algorithm
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(a) DAG

(a) DAG
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n_cost(1) = nl(x, 2, 1)
n_cost(2) = n2(x, 2, 1)
n_cost(3) = n3(x, 2, 1)
n_cost(4) = n4(x, 2, 1)
n_cost(5) = n5(*, 4, 1)
n_cost(6) = n6(x, 2, 1)
n_cost(7) = n7(*, 2, 1)
n_cost(8) = n8(+, 2, 1)
n_cost(9) = n9(+, 3, 2)
n_cost(10) = nl0(+, 2, 1)

n_cost(11) = nll(x, 2, 1)
n_cost(12) = nl2(x, 2, 1)
n_cost(13) = nl13(+, 2, 1)

(b) node cost
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(c) create feasible cluster with the number
of OR-term is 7
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(d) +& 7k FCE

A1 FC1, FC2, FC3, FC4
Ae 2 FC5, FC6, FC7
493 FC8, FC9, FC2
- 4 FC1, FC3, FC10

(d) implementable FCs
(Figure 2) Example of algorithm application

<E 1> W9 b5 gesEY an A

i 7bs FelaH AR A
FCl1 2+(3x1)=5
FC2 3+(5x2)=13
FC3 2+(2x1)=4
FC4 2+(3x1)=5
FC5 6+(6x1)=12
FC6 6+(5x1)=11
FC7 2+(2x1)=4
FC8 3+(3x1)=6
FC9 3+(2x1)=5
FC10 6+(5x1)=11

<Table 1> Power consumption of feasible
cluster

85 2R AY
1 5+13+4+5=27
2 12+11+4=27
3 6+5+13=24
4 5+4+11=20

<Table 2> Power consumption of circuit
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[9] 2 e
FC power FC power
alu2 57 5.2 58 5.1
alud 189 236 175 22.8

dalu 488 276 452 26.3

exop 134 12.2 136 12.1
duke?2 71 7.3 71 7.1

t481 94 21.8 93 215

cps 135 265 132 25.8
apex4 129 30.5 130 29.9
misex3 142 30.7 135 27.6
psdes 127 28.4 112 27.1
sort 101 22.1 107 21.9

Total 1667 | 2359 | 1,601 | 227.2

<Table 3> Comparison result assuming
number of OR-terms is 5
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