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A Study on the Allocation schemes of the Path
Sensitization for Circuit Under Test
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ABSTRACT This paper deals with the path sensitization algorithm from PI to PO center on the nodes of high
testability mainstay when CUT is tested by pseudo exhaustive testing.

In CUT, the node definition of high testability mainstay treats the testability values of the entire nodes with the
population composed of the raw data, and after we examined the level of significance (1-«) region, we accomp lished
in the estimation of the confidence interval of the testahility, Focusing on the defined nodes of high testability main-
stay, we performed the singular cover and consistency operation to the forward and backward logic gates. Thus, we
easily generated the pseudo exhaustive test patterns,

As a result, (1-a) region has (0.1579 and the pseudo exhaustive test patterns are least generated and the rate of
test pattern is 1.22%, compared with exhaustive testing. {1-a) region has 0.2368 and this result exhibits the optimal
perofrmance of the singular cover and consistency operation, Applying the generated pseudo-exhaustive test patterns
to the stuck-at faults existing on the inputs and internal nodes in CUT, we verified this performance on the output.
Thus, it 1s confirmed that functional testing of the propsed path sensitization algorithm is very useful.
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Consistency operation of logic gates.
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2] %% UNIX OSel 4 Ciifiiz ®Hatel 11
3ol #loriwTe CUTel SlNshel Ei7akaieh,
CUT 9o & = t§gk CY, OY, TY G- #

33 Ak,
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Example of CUT,

I3 z#) 39 & w9 CY, OY, TY
CY, OY and TY's values of each node in Fig.
No. CcY (o) 4 TY
1 1.00000 0.00064 0.00064
2 1.00000 0.00488 0.00488
3 1.00000 0.00428 0.00428
4 | 1.00000 | 0.00843 | 0.00843
5 1.00000 | 0.00843 | 0.00843
6 | 1.00000 | 0.00426 | 0.00426
7 1.00000 | 0.00010 | 0.00010
8 1.00000 | 0.00010 | 0.00010
9 1.00000 0.00012 0.00012
10 1.00000 0.00013 0.00013
11 1.00000 § 0.00012 0.00012
12 1.00000 0.00011 0.00011
13 1.00000 0.00011 0.00011
14 | 1.00000 | 0.00843 | 0.00843
15 1.00000 | 0.00010 | 0.00010
16 0.50000 0.01686 0.00843
17 0.50000 0.01686 0.00843
18 0.50000 0.01686. | 0.00843
19 | 0.50000 | 0.00020 | 0.00010
20 | 0.50000 | 0.00020 | 0.00010
21 0.50000 | 0.00020 | 0.00010
22 | 0.25000 | 0.00052 | 0.00013
23 | 0.50000 | 0.00026 0.00013
24 0.50000 0.00023 0.00011
25 0.50000 0.00023 0.00011
26 0.12500 0.13484 0.01686
27 0.12500 0.00161 0.00020
28 0.18750 0.00208 0.00039
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0.00023
0.00002
0.00255
0.03369
0.00043
0.19727
0.00013
0.00222
0.00222
0.03655

29 | 0.25000
30 | 0.12500
31 | 0.07813
32 ] 0.26953
33 | 0.25000
34 10.19727
35 | 0.04167
36 | 0.04297
37 | 0.10324
38 | 0.03655

0.00091
0.00015
0.03266
0.12500
0.00171
1.00000
0.00322
0.05162
0.02148
1.00000
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Generated test patterns by proposed algorithm.

(-a) | 1 2 3 4 5 6 7 8 9 10 1} 12 13
0,1579 1 1T 1 ww w2 1 0 1 1 1 1 1 1
0,1842 1 wv 1 w2ww 1 1 1 0 0 0 0 O
0.2105 1 wvi w2 w3 wg4 1 1 1 0 0 0 O O
0.2368 1 i w2 w3 we ws 1 1 0 O 0 O O
0.2632 1 wi w2 w3 wg ws 1 0 1t 1 1 O O
0.3158 1 wvi w2 w3 we ws 1 O 1 1 1 O O
0,3421 1 wi w2 w3 w¢ ws 0 1 1 0 0 O O
03684 | w1 w2 w3 wg Ws Ww¢ O 1 1 O O O O
0.4210 | w1 w2 w3 wq ws ws¢ 1 1 1 O O O O
04474 | w1 w2 W3 wq Ws W6 O 1 O O O O O
04737 | w1 w2 w3 ws ws w¢ O 1 O O O O O
0.6053 | wi w2 w3 we ws w6 O 1 O wr w 1 O
0.8947 | w1 Wz W3 Wq WE We Wi Ws W9 Wio Wi1 W12 Wi3
0.9211 | wi W2 W3 Wq4 WS Ws W7 Wa Wy Wio Wit W12 Wi3
1.0000 | wg w2 W3 Wq Ws We W7 W8 Wy Wio Wii Wi2 W13

BEAF ofanu| ok $Rg s obstelFe] Juk R
Comparison results between the conventional algori
thm and proposed algorithm,

A ® Proposed algorithm

B : AALG
C : Exhaustive test

(1-a) A B C [A/B(%)|A/C(%)
0.1579 4 | 100 | 8192 4 0.05
0,1842 8 ” " 8 0.10
0.2105 16 " " 16 0.20
0.2368 32 " ° 32 0.39
0.2632 32 " " 32 0.39
0.3158 32 " " 32 0.39
0.3421 32 ” " 32 0.39
0.3684 64 " u 64 0.78
0.4210 64 " " 64 0.78
0.4474 64 " 64 0.78
0.4737 64 " " 64 0.78
0.6053 256 " ” 256 3.13
0.8947 | 8182 " " 8192 {100.00
0.9211 | 8192 ” " 8192 [100.00
1.0000 | 8192 " " 8192 (100.00
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