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An Error position detection and recovery algorithm at 3x3 matrix digital circuit
by mimicking a Neuron
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ABSTRACT

In this study, we propose an algorithm to simulate the function of the coupling structure and having two neurons to
find out exactly recover the temporary or permanent position errors that can occur during operation in a digital circuit
was separated by function, a 3x3 array. If any particular part in the combined cells are differentiated cells have a
problem that function to other cells caused an error and perform the same function are subjected to a step of apoptosis
by the surrounding cells. Designed as a function block in the function and the internal structure having a cell structure
of this digital circuit proposes an algorithm. In case of error of module 4 of block 1 considered in this study, sum of all
module numbers for horizontal direction, total module number sum for vertical direction, and sum of all module
numbers for diagonal direction, We were able to find the location.
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Fig. 1 Double Modular Block Structure
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Fig. 2 Functional Classification Digital Circuit

3.2, 3x3 A C|X|H 3|2

7] AN A Bzo) AT 48, 1Y 3L
B AelA] AASHE weETE Lo FaE et
goich =s UAY SRS s EE B 5 Az
e i
Stk 970 B8 Lol 2 AIRA 7S] HES
rolow] 7 gk o] mEe] MEl A, A2, el
o Wzt A7} B 150]th tlXE 8= mEe| of
3% o) Wi atiE fA sk e )
2 ZFAIRITHE]. 33 A 1%L Shk A28 74
of Wast oA B2S e Bel2 242} 7)ol
BE T2 BES 7]E0R Lhe Aot

2% 4% 7 9ol oiE mEel oEk WE s vt
A2, ojzp o Hai He w5 o] 457} gtk ol
e 1EOR OF 9Ho] et BEQ] WEl nEe|

U =27 ¢me)

oj

O

]

A 91212 5] Foo] BLA|E o] 9
oA BEo] et mEC] WE TAS ol g3 HolE 2
24317 et

3 1 Block 7 3 2 Block 7

" = = 5 5 ® @ L8 R B N B §
4 9 2 | 4 9 2 4 9 2

] i |

i |
| ® 4Block ’ ! ° §Block 7 | ° |6Block’

|
| 8 1 6 | s 1 3 [ 8 1 3
I " = E ®E EEE ‘--l-----
14 9 2 4 9 2 4 9 2
' I
13 7 Block 7 i 8 Block 7 3 |9 Block?
i 1 6 :_ 8 1 6 8 1 6

Fig. 3 Functional Classification Digital Circuit on 3x3
matrix
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Fig. 4 module number sum Functional Classification
Digital Circuit on 3x3 matrix
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Fig. 5 DMR Design for Fault Detection of Module No.
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Fig. 6 Digital Circuit for Fault Detection Module No. 4
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Table. 1 Bit Expression on Module No.4

Module Number Bit(4bit)
0001
0010
0011
0100
0101
0110
0111
1000
1001

OlooiNjojoulbrjwlinmniE

ojo} nhIAEA 2 2t LB T3t A|ofstr] YA
L 39 ZRAMe] Bt Alo] vz} Baslth o]
gt FAH e ol & 29 Ak AAAR] dHl=
007, 2R7h WAsle] of WAT wEo] A7k P
el Self Test= “01”, @77} IS o it 5
Hahol 7 ANHQl e F R ol B AL Yo B
2ol 5} = & Redundancy “10”, 2+ H|AE & 74 5]
oF7 W% mES &2 Xt Output

=a=
Blocking “11”2 A% WEo| E2Alt)o} Z2l-S Ao]
B,

Table. 2 Bit Expression for Module control

Status(2bit)
00 Normal
01 Self Test
10 Redundancy
11 Output Blocking

Status Block Number Module Number
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Fig. 7 Fault for 1 Block Module No. 4
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Table. 3 Bit Expression for Normal state Module No.4

Status Block Number
0 0 0 1 0 0 0 1 0 0

Module Number

Table. 4 Bit Expression for Fault state module No.4

Status Block Number
1 1 0 0 0 0 0 0 0 0

Module Number

Table. 5 Bit Expression for Normal state module No.4,
9,2

Sum
S3 S2 sS1

Module name Bit4 Bit3 Bit2 Bitl

Module 4 0 1 0 0
Module 9 1 0 0 1 1 1 1 1
Module 2 0 0 1 0

Table. 6 Bit Expression for Fault state module No.4,9,2

Sum
S3 S2 si1

Module name Bit4 Bit3 Bit2 Bitl

Module 4 0 0 0 0
Module 9 1 0 0 1 1 0 1 1
Module 2 0 0 1 0

V.28 E

2 AFolA= A7 AU 7e= BARSHe] "A|

% §]E0ﬂ/\—] _9_731——?—]?—(]% ?ﬁi_!—’é‘].;ﬂ %—5—]_5_ /\ﬂ:TEQ] ‘7_

O

2 7150l A7t A 22§15 G E B AT,
7182101 A7) B2l that 0.7 A& WL 0|58
BE rolu] 7 AR WES| S| hE HS 4]
ZRAAC] ©FAE vEA AREES stk vA]
9 Bt BE09) 9 228 A7 sl A2 5
Q37 BB HRAO R BES g

~

FHi9) clA] 8 8ol Hfat Bl et Ale] uE
3okl 45000 2 Aol A TR 19 E5
o] LR/ WA A5 712 ol tht
S o3t 3 AR Wl e A 2E
2P gl ek AR WE B o) e 41

o
A

24 o ox
fo FEIo
M
(T, M

(E o Lo

]
=)

2197



HEHESLEE=EA

ol Ho= fA I A E e 4 AUSdth

A &5 ot 4 e5EE nEe] 7 2A 4
StofA o & Eof High & Aol AR dar
215 Yle oM SR dEdd HAE 2et=

ARAOR o] o5 tiE US4 RS
AL & 4 Sk
REFERENCES

[1] AJ. Greensted and A. M. Tyrell “RISA : A hardware
platform for evolutionary design,” in Proc. IEEE Workshop
Evolvable Adapt Hardware, pp. 1-7, 2007.

[2] S. H. Kim, C. W. Hur, “A Study of Error Detection and
Repair on DNA Duplicate Structure,” Journal of the Korea
Institute of Information and Communication Engineering,

ﬁ M slSeok-Hwan Kim)
=" 2 Ot FixHEel Ssup

bl -
- ey
- OlsiofRcEt et P
“ . ISl ueire]
#4281 Che{a FR2E) ARIZA
B0

|(J. Korea Inst, Inf, Commun, Eng.) Vol, 20, No, 11

3]

[4

—

[5]

[6]

2198

:2193~2198 Nov, 2016

vol. 15, no. 11, pp. 255-362, Dec. 2011.

H. Shayani, P. Bentley, A.M. Tyrrel “A Cellular Structure
for Online Routing for Digital Spiking Neuron Axons and
Dendrites on FPGAs, ” in 8th International Conference on
Evolvable Systems, vol. 5216, pp. 273- 284, 2008.

T.J. Koickal, L.C. Gouveia, A. Hamilton, “A Programmable
spike-timing  based block for reconfigurabel
neuromorphic computing,” Neurocomputing, vol. 72, no. 16,
pp. 3609-3616, Oct. 2009.

A. Avizienis and J. P. Kelly, “Fault tolerance by design
diversity:Concepts and experiments,” IEEE Computer, vol.
17, no. 8, pp. 67-80, Aug. 1984.

S. H. Kim, “An Error Detection and Recovery Algorithm in
Digital Circuit Mimicking by Self-Repair on Cell,”
of the Korea Institute of Information and Communication
Engineering, vol. 19, no. 11, pp. 2745-2750, Nov. 2015.

circuit

Journal

Biomedical Engineering, Bio-inspired engineering, Laser Range Finder





