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Abstract

In this paper, we propose the test pattern generation algorithm of the embedded faulty
MUX for the prevention of misdiagnosis of digital systems. When the sysyem is
partitioned with a large number of functional blocks. if the faults are exsisted in a
embedded MUX then it can not diagnose the wanted observation of functional block. The
proposed test pattern generstion algorithm can apply the MUXs that designd 2-level and
multi-level both. Fault coverage becomes 100% and so it is no necessary of the additional
fault simulation and the proposed algorithm that have the regulary and easily generated
2d test patterns. And we confirmed that the reduction of test cost becomes 85%,
compared with the conventional segmentation testing scheme.
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Table 1. Singular cover of Logic gates.
(X=don ‘t care)
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Table 3. Ii and Ci elements of Si in Fig. 4.
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Table 5. The generated test patterns of 8:1

MUX.

Pattern No. | S2 S1 S0 | DO DI D2 D3 D4 D5 D6 D7 q
0 0 0 o 1 X ¥ X X X X X 1
1 0 0 1 X 1 X X X X X X 1
2 001 0 X X 1 X X X X X 1
3 0 1 1 X X X 1 X X X X 1
4 10 0| X X X X 1 X X X 1
5 10 1 X X X X X 1 X X 1
6 11 0 | X X X X X X 1 X 1
7 101 1 X X X X X X x 1 1
8 o 0 0| 0 1 1 X 1 X X X 0
9 0 0 1 1 0 X 1 X 1 X X 0
10 01 0 1 X 0 1 X X t X 0
11 o 1 1 Xt 1 0 X X x 1 [
12 1 0 o0 1 X X X 0 1 1 X 0
13 1t 0 t (X 1 X X 1 0 X 1 0
14 11 o | X x 1 X 1 X o 1 0
15 ‘J 111 X X x 1 X 1 1 0 0
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Fig. 8. Logic simulation result of Table 5.
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Table 6. Test pattrens with multi-level.

Pattern No. | S2 S1 S0 FDO DL D2 D3 D4 DS D6 D7 | F

0 000 01 X X X X X X X 1

1 o 0 1 | X 1 X X X X X X 1

2 o1 o | X X 1 ¥ X X X X 1

3 001 1 !X ¥ X 1 X X X X 1

‘ 4 1o o X XX X 1 ox X x |1

i 5 1 0 1t | X X X X X 1 %X X |1
\ 6 11 0l X X X ¥ X X 1 X 1
7 11 o1 X ox x X x x X 1 1

8 o0 o0 1 1 x 1 X X X 0
9 000 1] 1 06 X 1 X 1 %X X 0 1

10 001 01 %X 0 1 X X t X )

1 o 1 1] x 1t 0 x x x 1 0

12 10 0 1 X X X 0 1 1 X 0

13 t o 1 | x 1 x x 1o x 1 o

14 11 0 X X & X 1 X 0 1 \ 0

15 11 ix X X 4 X t+ 1 0 |o

!
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Table 7. Comparison results between the
conventional and proposed
algorithm.

Testing schemes # of Test patterns Remark
Exhaustive testing 2,048 211
Segmentation testing 112 Eq. (2)
Proposed algorithm 16 Table 4,5
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