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Abstract

Reconfiguration of a memory array using spare rows and columns has been known to be a useful
technique to improve the yield. When the numbers of spare rows and columns are limited, respectively,
the repair problem is known to be NP-complete. In this paper, we propose the reconfiguration
algorithm for an array of memory cells using faulty cell clustering, which removes rows and columns
without any fault to condense overlapped faulty cells into a rectangular cluster. The previous greedy
algorithm is the simplest reconfiguration method with the time complexity of O( n’), where n is the
number of faulty cells, however the repair rate is very low. Whereas the exhaustive search algorithm
has a high repair rate, but the time complexity is O(Z"). The proposed algorithm provides the same
repair rate as the exhaustive search algorithm for almost all cases and runs as fast as the greedy
method. It has the time complexity of O( n’) in the worst case. We show that the proposed algorithm
provides more efficient solutions than other algorithms using simulations,
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Algorithm Reconfiguration;
begin
transform_problem_to_biograph();
/* test for early abort */
if ((sr+sc) >= maximum_matching())
begin
/* normal process when both sr and sc are
available */
while ((fault_cont > Oand(sr > Q)and(sc > ()
begin

clustering_faults();
find_the_most_effective_cluster():
/* of the repair rate */
decide_direction_for_repairing ()
find_the max_faults_line_and_remove();
end
/% residual process when faults are remained

*/
if ((fault_count > Qland((sr > Qor(sc > 0)))
begin
find_the_max_faults_line_and_remove();
end
if( fault_count <= 0 )
final_result = SUCCESS
else
final_result = FAIL;
end
else /* early abort */
final_result - FAIL,
end

a7 3. AT daelE

Fig. 3. Reconfiguration algorithm.
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