J K I Journal of the Korea Institute of Information and
Communication Engineering

st B EAISHS| =2 X|(J, Korea Inst, Inf, Commun, Eng ) Vol, 19, No, 11 : 2745~2750 Nov, 2015

MIZ2| X7} X2 7|a% Bkt CIX|E 5| =oilA 2

oF 7E % 87 2mg)

R

An Error Detection and Recovery Algorithm in Digital Circuit Mimicking by
Self-Repair on Cell

Soke-Hwan Kim"

Department of Electronics Engineering, Mokwon University, Daejeon 302-729, Korea

.9. ok

B Aol iz HlE0) 27} 4| 19 81525 71 BeAgl paolq 8% 54
SIS 98 SIS sk A 2 8 Al7| obie) E wh S Aleet. ol 3] w82 S adR o
A7 05 B AE 20 /SRS 91T HEA QET S G S0 B AV RS Ak Be
o A Bl AE 2 Tl AE B20] 7% $Ief thek W5 9 RIS 3x3 WY FE2 ShAIA 27 91X
dstel 7% U B Rsa ehaelSol

ABSTRACT

Abstract should be placed here In this study, we propose an algorithm of the method of recovering quickly find the
location of the error encountered during separate operations in the functional structure of complex digital circuits by
mimicking the self-healing function of the cell. By the digital circuit was divided by 9 function block unit of function,
proposes a method that It can quickly detect and recover the error position. It was the detection and recovery algorithms
for the error location in the digital circuit of a complicated structure and could extended the number of function block
for the 3x3 matrix structure on the dital circuit.
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Fig. 2 Functional Classification Digital Circuit
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Fig. 3 Fault Detection of Module Array
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Fig. 4 Fault Detection of Proposal Circuit construction
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Table. 1 Bit Expression on Module No.

Module No. Bit(4bit)
1 0001
0010
0011
0100
0101
0110
0111
1000
1001
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Fig. 7 Digital Circuit Design for Fault Detection of
Module No. 4
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Table. 2 Horizontal direction Sum and Carry about Module No.4, 9, 2

Sum Carry
Module No. Bit 4 Bit 3 Bit2 Bit 1
S4| S3| S2| S1| C4| C3| C2| C1
Module 4 0 1 0 0
Module 9 1 0 0 1 1 1 1 1 0 0 0 0
Module 2 0 0 1 0
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Table. 3 Vertical direction Sum and Carry about Module No.4, 3, 8

4

Sum Carry
Module No. Bit 4 Bit3 Bit 2 Bit 1
S4| S3| S2| SI| C4| C3| C2| Cl
Module 4 0 1 0 0
Module 3 0 0 1 1 1 1 1 1 0 0 0 0
Module 8 1 0 0 0
Table. 4 Diagonal direction Sum and Carry about Module No.4, 5, 6
Sum C
Module No. Bit 4 Bit 3 Bit2 Bit 1 itd
S4| S3| S2| S1| C4| C3| C2| Cl
Module 4 0 1 0 0
Module 5 0 1 0 1 1 1 1 1 0 1 0 0
Module 6 0 1 1 0
Table. 5 Horizontal direction Sum and Carry about Fault Detection Module No.4, 9, 2
Sum Carry
Module No. Bit 4 Bit3 Bit2 Bit 1
S4 | S3| S2| SI| C4| C3| C2| C1
Module 4 1 1 0 0
Module 9 1 0 0 1 0 1 1 1 1 0 0 0
Module 2 0 0 1 0
Table. 6 Vertical direction Sum and Carry about Fault Detection Module No.4, 3, 8
Sum Carry
Module No. Bit 4 Bit 3 Bit2 Bit 1
S4 | S3| S2| SI | C4| C3| C2| Cl
Module 4 1 1 0 0
Module 3 0 0 1 1 0 1 1 1 1 0 0 0
Module 8 1 0 0 0
Table. 7 Diagonal direction Sum and Carry about Fault Detection Module No.4, 5, 6
Sum Carry
Module No. Bit 4 Bit3 Bit2 Bit 1
S4| S3| S2| S1| C4| C3| C2| Cl
Module 4 1 1 0 0
Module 5 0 1 0 1 0 1 1 1 0 1 0 0
Module 6 0 1 1 0
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