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The Symposium will take place in Kharkov, Ukraine, 
one of the biggest scientific and industrial center. 
Venue of EWDTS 2012 is Kharkov National 
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ago. It was one of the best University of Soviet Union 
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universities in Ukraine. 

The symposium is organized by Kharkov National 
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Academy of Applied Radio Electronics 
http://anpre.org.ua/ in cooperation with Tallinn 
University of Technology. It is technically co-
sponsored by the IEEE Computer Society Test 
Technology Technical Council (TTTC) and 
financially supported by Trades Committee of 
Kharkov National University of Radioelectronics 
and Trades Committee of Students, Aldec, 
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Models for Embedded Repairing Logic Blocks 
 

Hahanov V.I., Litvinova E.I., Frolov A., Tiecoura Yves (Cote d’Ivoire)  

Computer Engineering Faculty, Kharkov National University of Radioelectronics, Kharkov, 

Ukraine, hahanov@kture.kharkov.ua  

 

 

Abstract 
 

The models of combinational circuits, focused on 

solving practical problems of embedded repairing 

components of the logic units are proposed. The 

logical circuit is complemented by operational and 

control automata for modeling digital devices, which 

increases processing time and hardware costs for 

creating a wrap of addressable elements. The 

structures can also be used for hardware modeling 

functionalities of digital projects by using PLD, which 

allows improving the performance of software model 

verification. The proposed solution of embedded gate 

repair for combinational circuits makes it possible to 

comprehensively solve the problem of autonomous 

repairing digital systems on chips due to the time and 

hardware project redundancy [1-12].  

 

1. Introduction 
 

If executing with failures within a single chip, the 

strategy of increasing the reliability of the system 

based on reconfiguring the functionality can be used, 

but it has two disadvantages: 1) considerable time of 

this operation is incompatible with the functioning of 

critical systems; 2) significant complication of 

reconfiguring related to the existence of faulty areas on 

the chips. 

The second way of improving the reliability of 

digital systems-on-chips can be the addition of 

redundant elements to the basic functionality, which 

are designed to compensate for negative effects of 

faulty components by their readdressing in the testing 

loop and fault detection. It requires smaller time cycle 

in comparison with reconfiguration of functional areas 

of the chip. Implementation of the second way, 

proposed in [9-12], lies in adding (modifying) three 

components (spare functional elements and ports for 

reading/writing data, advanced multiplexers for 

switching the first two ones) in SoC functionality, 

which enables the replacement of faulty elements in 

the cycle BIST/BISR. The reliability of a discrete area 

on the chip that implements the complete functionality 

of a digital system is characterized by the criterion with 

an exponential distribution depending on the intensity 

λ  of uncorrelated failures, which are constant over 

time: .e)t(R t
A

λ−=  To consider the reliability of the 

original structure as a whole, the following estimation 

can be used [9]: .AMA,)t(R)t(R FUO
OA

AO ×==    

At that the system is unable to compensate for the 

failures, resulting it in inoperable state. When 

considering the complexity of the hardware (Area) of 

the system with redundancy OA , containing M main 

components and N spares, to repair functional modules 

with faults the following conversions of expressions 

for determining the reliability evaluation BISRR  can 

be used:  
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Here SWFU A,A  – a number of discrete elements 

(hardware complexity) in functional and spare 

component of the structure OA ; FUSWMN R,R,R  – 

reliability indexes of the system with redundant 

components, auxiliary hardware for switching, and 

functional component respectively. The best value of 

reliability index of the system is fixed when the 

parameter of switching (addressed) hardware SWA  

tends to zero. Thus, the reliability of the system with 

redundancy will always be higher than the reliability of 

the structure without spare components, if the volume 

of the switching hardware is less than the functional 

one. The exception is the case when M=1, N=0, and 

reliability of the systems with redundancy and without 

it are equal. 

The ability to create circuits with built-in self-

testing and self-repairing is considered in [10-12]. Now 
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