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A Test Generation for Compressible and Compact Test Sets
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Fig.1 Test compression/decompression scheme.
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Fig.2 Test set. (partitioned into 4-bit blocks)
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Table 1 Block frequency and Huffman codeword.

i T; i Huffman codeword
1 |1111 0.3125 11

2 | 1011 0.1250 100
3 | 0111 0.1042 010
4 | 1101 0.0938 000
5 | 1110 0.0833 1011
6 | 0110 0.0521 0011
7 | 0000 0.0417 10101
8 | 0010 0.0313 01111
9 | 1001 0.0313 01110
10 | 0101 0.0313 01101
11 | 1100 0.0208 01100
12 | 0100 0.0208 00101
13 | 1000 0.0208 00100
14 | 1010 0.0208 101001
15 | 0011 0.0104 101000
ave. codeword length 3.3125
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1 HCTG(F,n, N,, N,)
2 F: fault list;
3 n: block length;
4 N, N,: number of X blocks;
5 |
6 Set test set T' = ¢;
7 while (F is not empty){
8 Select a target fault f from F;
9 Generate test vector ¢ for f and add ¢ into T';
10 Divide test vectors in test set T" into n-bit blocks;
11 if(the number of X blocks in T' is over N, )
12 Specify X.block(T', N,.);
13 Perform fault simulation with completely specified
test vectors in 1", and drop the detected faults from
F;
14 }
15 return T';
16}

03 0000O0o00ooooooooooon (HCTG)
Fig.3 Highly compressible test generation
algorithm. (HCTG)
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Fig.4 Example of highly compressible test
generation.
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Table 2 Block frequency in Fig. 4 (a).
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1 dycomp(F)

2 F': fault list;

3

4 while (F is not empty){

5 Select a target fault f from F;

6 Generate test vector t for f and add ¢ into T';
7 while(not-yet-selected faults except f remain in

F){

8 Select a secondary target fault g from F';

9 Try to extend test vector t to detect g;
10 }
11 Drop detected faults from F';
12
13 return T

14}

05 000000000000 (dycomp)
Fig.5 Dynamic test compaction. (dycomp)
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HCTG+dycomp(F,n, Ng, N, N.)
F: fault list;

n: block length;

N4, N, N,.: number of X blocks;

Set test set T' = ¢;
while (F is not empty){
Select a target fault f from F;

W N O U s WN -
~

9 Generate test vector ¢t for f and add t into T';
10 Divide test vectors in test set T' into n-bit blocks;
11 while(the number of X blocks in T is over Ng){
12 Select a secondary target fault g from F
13 Try to extend test vector t to detect g;
14 }
15 if(the number of X blocks in T' is over N,)
16 Specify X_block(T, N,.);
17 Perform fault simulation with test vectors com-
pletely specified in T';
18 Drop detected faults from F;
19
20 return T;

21}

06 ODO00OO0OOOOOOOOOOOOOOOOOCOO
(HCTG+dycomp)
Fig.6 Compressible and compact test generation
algorithm. (HCTG+dycomp)
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Table 3 Results of test generation.
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c499 41 81 2115 0.63 0.16 57 2029 0.86 0.15 61 2174 0.87 0.17 0 50
c880 60 107 2124 0.33 0.22 33 1734 0.87 0.15 31 1198 0.64 0.30 0 0
cl355 41 134 3653 0.66 1.73 90 3394 0.91 0.88 91 3387 0.91 2.19 10 100
c1908 33 194 5286 0.82 0.53 132 4170 0.95 0.73 134 3851 0.87 0.88 0 10
c2670 233 199 10200 0.21 1.55 63 11643 0.79 1.15 66 5757 0.37 1.95 0 10
c3540 50 273 5931 0.43 1.95 126 6122 0.97 2.58 127 3980 0.63 4.12 0 10
c5315 178 283 11076 0.21 6.17 78 13755 0.99 2.53 75 7030 0.53 3.36 | 10 50
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04 Ng=N,=N,=0000000
Table 4 Results for Ny = N, = N,, = 0.

ooo ooao ooo
oo 0O 0000 oobo (%)
c432 48 1087 0.63 0
c499 64 2281 0.87 4.92
c880 31 1198 0.64 0
c1355 94 3398 0.88 0.32
c1908 140 4010 0.87 4.13
c2670 66 5760 0.37 0.05
c3540 127 3999 0.63 0.48
c5315 77 7267 0.53 3.37
c6288 35 908 0.81 0
c7552 100 12544 0.61 3.12
59234 147 15191 0.42 5.29
513207 263 35026 0.19 2.28
515850 132 21990 0.27 0
35932 18 11443 0.36 0
538417 98 66269 0.41 0.75
38584 130 63981 0.34 2.70
oo 98.13 16022 0.55 1.71

gbooboooboobooboobooooboaoon
gbooboooboobooboobooooboaoon
gbobooboooboobooboooobooobooon
goooooooogod
0500000000100 0bDODODOD
goooooooooooooooooooooboa
000000000000 [1jobooooooog
o0 z2030000000000000000000
2030000ooboobobobobobooooooooboooo
goooooooo soooooooobbbboo
gbooboooboooobooboobooboooboaoon



gooooooooooooOooOooOoooooooo

05 00[11]0000
Table 5 Comparison with [11].
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