RESEARCH WORK
Memory module with automated functionality recovery on

user’s platforms during multiple faults.

Summary

Semiconductor memory module with automated functionality recovery in case of

multiple faults on the user’s platforms refers to computer hardware and can be used
to build protection and control systems of reactors and nuclear power plants,
aerospace systems control and other objects of critical application for which it is
necessary to use fault-tolerant digital devices ,where it is impossible to carry out
any repair through traditional method by replacing the elements.

The well known system with the analysis of rows and columns replacing of
memory microcircuit, which contains tools of built-in self-test (BIST), tools of
built-in redundancy-analysis (BIRA), address codes switching , operations and
data, the main memory cell array, the spare rows and columns of cells [1] .

The disadvantage of this system is the limited functionality, caused by a limited
number of spare memory cells. Recovery in such systems is possible only on the
platforms of the manufacturer and it is impossible in case of multiple faults on the
users platforms.

The well-known memory microcircuit, which contains an array of memory cells,
memory redundancy analysis mean, tools of built-in self-test (BIST), which
consist of address code generators, data and operations, comparator, BISR (Built
in Self Repair), de-multiplexer (or demux) , register and faults registration [2].
Also a Known memory modules with error detection and correction using the
Hamming codes, however, usually only a single error is corrected, but does not

recover the memory’s functionality with multiple faults.



Research Goal

In order to eliminate the above disadvantages it is proposed to include a spare

memory cell array in the memory module, which is formed as multiple data bits,
which will allow to record, store and retrieve data ,designed for storing in one or
more data bits, which failed in the main memory array .

The general purpose of this research is to develop the tools architecture of the
automated functionality recovery of memory modules with multiple faults on the

user platforms.

Research Approach

To achieve this goal it is necessary to solve the following tasks:

e develop a structure of functionality recovery tools of memory modules with
multiple faults on the user’s platforms;

e develop a structure of Input-Output Data Configuration;

e develop a structure tools of built-in self-test (BIST);

e develop an interpreter of specialized programming language ;

e develop a program of tests to perform a memory microcircuit’s self-test;

e perform a modeling of the memory module with the imitation of multiple
failures to check the functionality of designed tools.

e Additionally, it is necessary to perform an interim and final reports of the

research work.

The FIG. 1 shows a block diagram of a semiconductor memory module with

automated functionality recovery with multiple faults on the user platforms.
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Fig. 1 Block diagram of memory module with automated functionality recovery
with multiple faults.
The memory module contains the main memory cell’s array 1, spare memory

cell’s array 2, self-test controller 3, address code generator 4, 5 code generator for



data multiplexers 6-8, comparator 9, functionality recovery unit 10, input
reconfigurator 11 output reconfigurator 12.

The above tools under micro command’s control of self-test controller provide
automatic recovery of the performance of memory modules with multiple faults on
the user’s platforms.

To develop a program for tests diagnosing, it is planned to apply a set of software

tools, which the main windows are shown in FIG. 2.
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FIG. 2 Electronic form of tests programs development tools.



The main publications of authors in the field of storage devices diagnosing, built-in
self-test tools and functionality recovery of memory modules are given in [3-11].

The technical and economic effect of using memory modules with built-in
functionality recovery of memory modules with multiple faults on the user’s
platforms is achieved by increasing the reliability of control systems of critical

application objects.
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