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Abstract

Conventional test algorithms do not effectively detect faults by word-line and bit-line coupling
noise resulting from the increase of the density of memories. In this paper, the possibility of faults
new fault model, WLSFs(Word-Line Sensitive
Fault) is proposed. We also introduce the algorithm considering both word-line and bit-line coupling

caused by word-line coupling noise is shown, and

noise simultaneously. The algorithm increases probability of faults which means improved fault
coverage and more effective test algorithm, compared to conventional ones. The proposed algorithm
can also cover conventional basic faults which are stuck-at faults, transition faults and coupling

faults within a five-cell physical neighborhood.
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Table 1. Status of cells by word-line coupling
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Cell j Cell k
Cell: j k| &VuL on BL | Static |Dynamic Status of cell
in the static |retention| retention k
retention mode| mode | mode
1| 0 0 | Strong AVL + - Weak low
21 01 Weak AV + + Weak high
3110 Weak AVy + + W low
4] 1 1 | Strong AVu + - Weak high
* + = strong influence, - = weak influence
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Table 3. Test pattern by a Eulerian sequence.
TP# | L1L2L3 | TP# | L1L2L3 | TP# | L1L2L3
1 0600 9 10 1 17 011
2 00 1 10 00 1 18 00 1
3 011 11 000 19 101
a 010 12 100 20 111
5 110 13 110 21 110
6 111 14 010 22 100
7 101 15 011 23 000
8 100 16 111 24 010

SNBLSFs(Static Neighborhood Bit-Line Sensitive
Fault)
- 219 bit-line®] Ftell 234 base-cell®] bit-line
o] <d3k2- wlo} base-cello] ol®l EXF oz
TAEE 34~ Hamiltonian sequence

Hx 4. SNBLSF 7&$% 48t SNPs(Static
neighborhood Patterns)
Table 4. SNPs for SNBLSF detection.
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read for SNBLSF)] X 24 test pattern X n = 72n

V. Bit-line & word-line
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Fig. 6. A tiling method considering WLSFs and
BLSFs simultaneously.

0" 1" 2713} | o]F wio|x Aol label 241
A-8 Co (where j = a word-line of cells tiled for
BLSFs, 1.2 = a column number of a base cel)zl &}
H HAE 23 ofuE Ay B o2y} 2k

(271

$40% SDIE # 4% 81

Step 1: inintialization with 0 ( for case 1);
// k= num. of neighborhood cells
// n = memory size

for (address:= 0 to n-1) of even word-lines
apply a pattern; (1/k) write operations
read a base-cell; (1/k) read operations
-> ANBLSFs & PNBLSFs
read a base-cell ; (1/k) read operations
-> SNBLSFs
read a cell-k; for j > k (1/k) read operation
->WLSFs

Step 2:

2() 3’

2]

end;

repeat Step 2 until next TP#1

repeat Step 2 ~3until all base-cells(k) are considerd
repeat Step 2~4 for j <k in a word-line

repeat Step 2~4 for odd word-lines

repeat Step 1~6 for case 2

Step 3:
Step 4:
Step 5:
Step 6:
Step 7:

J2l 7. WLSFs ¢} BLSFs& 54 18% d2E o
A= =

Fig. 7. A test algorithm considering WLSFs and
BLSFs simultaneously.
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2n0” + “1" 2713 + 2word-line ¢t k T4 1
¢} |) X 2cases X 24 test patterns X 4[3(1(Iread
for SNBLSFs) + 2(1write + lread for ANBLSFs &
PNBLSFs)) + 1(lread for WLSFs)] X n{memory
size) = 386n
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Fig. 8. Coupling Size.
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