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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
Qx| 4 ROW COLUMN | Proposed
priority priority BISR
0 100.0 100.0 100.0
3 100.0 100.0 100.0
6 100.0 100.0 100.0
7 2.1 1.8 29
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Table 2. Repair rates with constraints about the fault
region.
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R/64 Ci32 132 38 16.4
R/32 Ci64 10.1 14.7 21.6
R/128 C 337 0.5 34.0
R C/128 192 75.6 75.6
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R/4 C/128 216 758 76.2
R/128 Cl16 36.8 36 40.4
R/16 C/128 30.1 72.8 75.1
R/128 Cl64 52.1 222 62.6
Ri64 R/128 54,7 75.2 83.7
R/236 C 100.0 98 100.0
R C1256 100.0 100.0 100.0
R/256 C/16 100.0 10.9 100.0
R/16 Ci256 100.0 100.0 100.0
o) spare AMBSIIRHE BE o] A repair7h
7bsstE R ol2fd AFb JEpdth 2y 1] 7
A7t =9 repair rate7t §243] YolAles AES E T

e, ol o] MA wEld AHA w¢ 2=
A BXsn 9le22 row T4 column F47F HA
£ 2%o| =87] wEelth

£ 28 5Y% Z7)9 vxde fisiA AA 29l
13E YA g1 AdE 994 1Fe gSATIn
BISRE #3385 W Azs Aejs Aotk & 2404
‘(R or C/N'Z EAI 79 ofnj= AA 1024709] row
£ column F4 FoA UN dFst= 4 o
sjA T o] AYHAR P& FAsATE o]

o olsh go] 4YL FaAsE ngo] & o YFHo



2007 128 MASEE =24 H 44 A SD H

2 X&) 9 o & 5o RAE AA rows 1/49
PG o] EEFHE o 1 RA9 AfET
‘C649) AeA o] AYE F ' 990 t F7
Wz o] F o 2UsHA EZdch ojgA FA
AL Fdstd 2 row F24 column 349 1%
ol ¥ HEE AXA HEE Adsle PHE 13}
7t & EEd F 9lg Aold. E 13 22, F 2604
T TYe 2AAME AAH9 repair rate’} =7 ¥

JEe], o] 2USA EXUTE repair rate’} B&
€ AT F Aok od Ao dHME et
BISR #%€ &3t repair rate’} 7} =4 5=
RE AT + ded, ol nFo] zWalA By
O sign bit& o435t mFo] BL Fiol rowr}
oS24 o8
=7

]
| &

column-# repaird 2
o] 7].;(]— repalr _-g.,é-o]

st At
g Aot BE AF
35t A
repair rateE A
139 A7t
&g 14 A8 up@rhA
.1_’3'0] 670°|®8 repair ratet= 100%98 & 4 itk
3 1o i HWEAQI repair rate7} A FA4E 2
SlE AL EFE AAE 302 AAsie 14L A3
o2 ZUsH £EAH7] WEolth =& row priority
Hr} column prioritye] A7t 283 o 3L o8k
row spare’t 270 column spareBth 22 Abe]el A
F24 columng ©]43% reparZ WA £33}y &

o] spare column ¥7F ©}g} spare rowe] TEE 3

2 3 27 o whE repair rate (BH9] : %)
Table 3. Repair rates depended on the number of faults.
TEe ROW COLUMN Proposed
M priority priority BISR |
6 100.0 100.0 100.0
7 96.6 91.4 98,7
8 89.0 74.3 9245
o 70.7 57.0 84.1
10 492 434 66.7
1 29,3 339 49.0
12 19.6 17.1 268
13 10.9 10.8 16.4
14 9T 7.8 114
15 34 29 4,1
20 0.0 0.0 0.1
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Table 4. Repair rates depended on the standard
deviation.
Standard ROW COLUMN Proposed
| Deviation priority priority BISR
20 771 69.5 85.1
25 66.2 55.2 79.7
3.0 53.0 436 66.8
[ 35 40.0 331 55.3
4.0 314 233 41.1
| 45 26.2 17.7 353
5.0 195 14.7 28.2
55 15.2 10.5 213
6.0 11.1 8.0 179
6.5 | 9.8 74 14.1
00
sl —Column Priority|
Row Priority
50 -—Proposed
T
s a0
'
a0,
10%
e 5 30 3.5 4 45 50 6.0 65
Standard Deviation
g 8 EF HA| whE repair rate (THY : %)
Fig. 8 Repair rates depended on the standard
deviation.
E 5 o] fj22lof 7o w2 reparr rate
(':n_"-?'| 59
Table 5. Repair rates depended on the number of spare
memary,

The number | The number :

ROW COLUMN | Proposed

of Spare of Spare e S

priority priority BISR
Row Column
% 2 1.6 13 1.8
2 3 14.6 123 203
3 2 15.7 17.0 235
3 3 50.7 52.3 68.6
2 4 50.7 42.0 66.2
4 2 43.7 529 61.5
3 4 87.1 77.6 93.0
4 3 77.1 855 929
4 4 92.5 93.3 98.7
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