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Abstract

With the development of the memory design and process technology, the production of high-density memory has
become a large scale industry. Since these memories require complicated designs and accurate manufacturing processes, it
is possible to exist more defects. Therefore, in order to analyze the defects, repair them and fix the problems in the
manufacturing process, memory repair using BISR(Built-In Self-Repair) circuit is recently focused. This paper presents an
efficient memory BISR architecture that uses spare memories effectively. The proposed BISR architecture utilizes the
additional storage space named ‘sign bit" for the repair of memories. This shows the better performance compared with

the previous works.
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Table 1. Repair rates with different fault numbers

rd
o°

0 100.0 100.0 100.0
3 100.0 100.0 100.0
6 100.0 100.0 100.0
7 2.1 18 2.9

E 2 17 doo LHst Mste "2 me
rate (Bt : %)

repair

Table 2. Repair rates with constraints about the fault
region.

R C 0.0 0.0 0.0
R/16 C 0.0 0.0 0.0
R C/16 0.1 0.2 0.3
R/32 C 0.5 0.0 0.5
R C/32 0.2 1.4 1.5
R/64 C 3.8 0.1 3.9
R Clo4 1.8 12.1 123
R/64 C/16 8.0 0.9 8.9
R/16 Cl64 5.0 13.8 15.9
R/64 C/32 13.2 38 16.4
R/32 C/64 10.1 14.7 21.6
R/128 C 33.7 0.5 34.0
R C/128 192 75.6 75.6
R/128 C/4 37.6 1.2 38.8
R/4 C/128 21.6 75.8 76.2
R/128 C/16 36.8 3.6 40.4
R/16 C/128 30.1 72.8 75.1
R/128 C/64 52.1 222 62.6
R/64 R/128 54.7 75.2 83.7
R/256 C 100.0 9.8 100.0
R C/256 100.0 100.0 100.0
R/256 C/16 100.0 10.9 100.0
R/16 C/256 160.0 100.0 100.0
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Table 3. Repair rates depended on the number of faults. Table 5. Repair rates depended on the number of spare
memory.
EY COLUMN Proposed — e -
iy priority BISR Thef i Thef I;umber W | COLUMN | Proposed
A are s :
6 100.0 100.0 OF .spare oL dpare i : prlomy CBISR
7 91.4 98.7 Row Column T n . o
8 743 94,5 2 2 16 13 18
9 57.0 84.1 2 3 14.6 123 20.3
10 43.4 66.7 3 2 15.7 17.0 235
1 33.9 49.0 3 3 50.7 523 68.6
12 17.1 26.8 2 4 50.7 420 66.2
13 10.8 16.4 4 2 43.7 529 61.5
14 7.8 11.4 3 4 87.1 776 93.0
15 2.9 4.1 4 3 77.1 855 92.9
20 0.0 0.1 4 4 925 93.3 98.7
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