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Abstract

The memory is very sensitive to the soft error because the integration of the memory increases under low power
environment. Error correcting codes (ECCs) are commonly used to protect against the soft errors. This paper proposes
a new genetic ECC design method which reduces power consumption. Power is minimized using the degrees of
freedom in selecting the parity check matrix of the ECCs. Therefore, the genetic algorithm which has the novel
genetic operators tailored for this formulation is employed to solve the non-linear power optimization problem.
Experiments are performed with Hamming code and Hsiao code to illustrate the performance of the proposed method.
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Fig. 1. Structure of chromosome for Hamming code.
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Parameters Value

Max. generation number 100
Crossover rate 0.6
Mutation rate 0.05
Population size 300
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Table 2. Comparison with power consumption in datasetl.
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Hamming code

Methods ‘ best T worst T average std
Gohsh [4] 127031 127463 127223.2 135.7
CX [5] 127010 127306 127167.1 99.4
PMX 127010 127366 1272170 | 95
CX+PMX 126854 127303 127111.8 143.8
Hsiao code
Methods best worst average std
Gohsh [4]} 107131 107513 1073159 1116
CX [5] 107089 107313 107192.2 86.5
PMX 107030 107590 107294.5 169.1
CX+PMX 107017 107307 107189.1 99.9
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Table 3. Comparison with power consumption in
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Hamming code

Methods hest worst average std
Gohsh [4] 125979 126357 126163.5 150.2
CX [5] 125917 126271 126089.1 1158
PMX 125713 126254 126019.3 142.2
CX+PMX 125439 126185 125975.4 2365

Hsiao code
Methods best worst average std
Gohsh [4] 103067 103579 103290.8 153.2
CX [5] 102975 103283 103128.0 1449
PMX 103046 103427 103234.4 1352

CX+PMX 102902 103258 103097.5 1332
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Table 4. Comparison with power consumption in
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Methods best worst average std
Gohsh [4] 123150 123575 123411.1 1971
CX [5] 122917 123503 123243.6 194.5
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CX+PMX 122393 123435 123160.2 ‘ 179.8

Hsiao code
Methods best worst average std
Gohsh [4] 99325 99730 99643.4 136.6
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‘ CX+~PMX 99263 99557 99445.5 123.3
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