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An Efficient Diagnosis Algorithm for High Density Memory

WEER-E R R
(Han-Won Park : Sung-Ho Kang)

Abstract - As the high density memory is widely used in the various applications, the need for the reproduction of
memory is increased. In this paper we propose an efficient fault diagnosis algorithm of linear order O(n) that enables the
reproduction of memory. The new algorithm can distinguish various fault models and identify all the cells related to the
faults. In addition, a new BIST architecture for fault diagnosis is developed. Using the new algorithm, fault diagnosis can
be performed efficiently. And the performance evaluation with previous approaches proves the efficiency of the new

algorithm.
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Table 5. March elements detecting each fault model

1y 2y opx 84
SAQ § (R1)
SAl 8 (RO)
TF 1 $ (RO,W1) 8 (R1)
TF | $ (RLWO) 8 (RO)
1 :0(a<v) RO,W1) § (R1)
1 :0(a>v) #(RO.W1) § (R1)
1 10(a<v) HRLWO)
2% | |:0(a>v) 4R1L,W0)
& | 1:1(akv) t+(RO,W1)
1:1(a>v) 4(ROWI1)
{ :1{a<kv) 4(R1,W0) § (RO)
1 a>v) #(R1,W0) § (RO)
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Table 6. Modified diagnosis patterns for each fault model

>
o
e

1% 24 HYg Mg A

SAO Wii(l), Rii(l)

SAl Wii(0), Rii(Q)
TF1 Wii(0), Ris(0), Wis(l), Rii(1)
TF | Wii(1), Rii(1), Wi (0), Ri(0)
1:0(a<v) Wii(1) T (Wa(0), Wa(l), Ris(1))
1:0(a>v) Wii(1) | (Wh(0), Wi(1), Ris(1))
| 0(a<v) WiilD) 1 (Wa(1), Wia(0), Rii(1))
2% | | :0@>v) Wii1) | (Wa(1), Wn(0), Ris(1))
2% | 1:1(a<ly) Wii(0) T (Wa(0), Wa(1), Rii(0))
1 :1{a>v) Wiil0) | (Wr(0), Wa(1), Rii(0))
| 1(a<v) Wii0) T (Wa(1), Wa(0), Ri;(0))
| :1(a>v) Wii(0) | (Wa(1), Wi(0), Ri;(0))

5. March C- 2¢2iE2 25 Je AFY9 of

4 M HAEd g Jurt e FFe Ad e
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Table 7. Read result of march element for each fault in
case of March C- algorithm

8 (W0) [+(RO,WD){#(RL,WO)[$(RO,WD|HR1, W) § (RO)
MO M1 M2 M3 M4 M5

Defect
~free
SA0
SAl
TF1
TF |

1:1(a<lv)
1:1(a>v)
1:1(a<v)
1 1(a>v)
1 :0(a<v)
1:0(a>v)
1 0(a<v)
1:0(a>v)

0 1 0 1 0

X 8 ZtZte] ojx Q4oAM HER HES=s DEE
Table 8. The faults detected first in each march element

ulx] 84 2% 29
Ml SAL 1:1(a<v)
M2 SAQ, TF 1, 1:0(a>v), |:0(a<v)
M3 TF L, 1:1(a>v), | :la>v)
M4 1:0(a<v), |:0@@>v)
M5 | 1(a<v)
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Table 9. Simplified diagnosis patterns for each march
element

otz | AEHE .
an 2% Ny A H48
M1 SAl Wii(0), Ri;(0)
1 :1(a<v) Wi (0) T (Wa(0), Wa(1), Ri;(0)
SA0, TF 1, W,(0), Rij(0), Wi(1), Riz(1)
M2 T:0(a>v), W.i(1) L (Wy(0), W,(1),
1 :0(a<v) Rii(1)) 1 (Wa(0), Rii(1))
TF{ Wii(1), Rij(1), Wi;(0), Ri;(0)
M3 T:1(a>v), Wii(0) | (Wn(0), Wa(1), Ri;(0),
 Ma>v) Wa(0), Rii(0)
M4 1 :0(a<v), Wii(1) T (Wi(0), Wi(1),
{ :0@>v) Rii(1)) | (Wa(0), Ris(1))
M5 1 1(a<v) Wi i(0) T ( Wa(1), Wa(0), Ri;(0))
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Fig 2. Example of the simplified diagnosis procedure
: In case of fault detection in M4
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Table 10. Comparison of the various diagnosis methods
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