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0 ABSTRACT o
With the technological development taking place, especially in the field of digital
electronics, integrated circuits witnessed a remarkable increase in the degree of complexity
of design and testing, which led to difficulty in testing and diagnosis, and thus high
material and time costs to design these circuits today.

There are many researches and proposed approaches to develop techniques and
mechanisms for testing and diagnosing faults with the aim of improving the performance
of the systems and increasing their reliability, which mostly relied on developing the
physical part of the systems in an attempt to detect the malfunction and locate it within the
system and this resulted in a large material cost imposed by the additional equipment used
to achieve these the aim.

This research presents an immune system to detect and diagnose the Stuck-At Faults
detected errors in digital circuits, depending on artificial immune systems and the Negative
Selection Algorithm, so it is able to detect and identify defective components by analyzing
the output response using an immune output analyzer, and it also proposes a new
mechanism for splitting The circuit tested as a auxiliary step to the diagnostic process
provided for the resulting fault at the lowest financial and time cost possible.
KeyWords:Artificial Immune Systems, Digital Circuits, Detectors, Diagnosis, Negative
Selection Algorithm, Stuck-At Faults, Partition.
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e ¢
Digital circuit N.input bit N.output bit Output self-patterns N.faults
population
Subtractor 2 4 4 18*2
Binary Decoder 4 16 4 36*2
comparator 3 8 3 15*2

LSS aalal) £uad )l cal csially 1(2) Jsaad

G Gailly cpammall eliall Slall aladinly A5l Gl e JS LEAY AU Geill Gl L
:(3) sl A mase 4 WS (Second Testing Time) 2.l 5ya e 3ylall LS A 48 jaiy

Ciall e liall LSRN Al aladialy Ayl clall JLEAY) ¢ 3(3) Jsaad

Digital circuit Subtractor comparator Binary Decoder
Input population 8 4 4
Detectors' groups 4 3 4
number (3 pattern in each (7 pattern in each (15 pattern in each group)
group) group)
Testing Time 21 sec 26 sec 29 sec
Second Testing Time 10 sec 14 sec 17 sec
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Digital circuit Subtractor comparator Binary Decoder
Input population 8 4 4
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