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Abstract This paper presents a pinpoint test set relaxation method for test compression that maximally derives the
capability of a run-length encoding technique. Before encoding a given set of test patterns, we selectively relax some
specified bits of the test patterns. By changing a specified bit with value 1 to a don’t-care, two consecutive runs of Os in
the test sequence can be concatenated into a longer run of 0, thereby facilitating run-length coding. This procedure
retains the fault coverage of the test set. Since the increase in compression depends on the lengths of the two runs that are
concatenated with each bit relaxation, by pre-computing the increase in compression, we pinpoint the bit positions with
value 1, which when relaxed to don’t-cares, will yield the most compression. In this way, the given test pattern set is
appropriately modified as a preprocessing step before test compression. Experimental results for the ISCAS benchmark
circuits show that the proposed method could reduce, on the average, test data volume by 55%.
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A 0 0 0 00
1 1 01
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8 010 110010
As 9 110 011 110011
10 100 110100
11 101 110101
12 110 110110
13 111 110111
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TD FDR |Golomb
circuit | #tests |#inputs| [bits] [bits] [bits]
$5378 100 214 214001 10490f 12454
$9234 111 2471 27417 15454 18096
s13207 235 7000 164500f 22840] 52890
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$35932 12{ 17631 21156} 18072 26609
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s38584 114] 1464] 166896] 59262 74991
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circuit | [bits] | [bits] |gmin=8Emin=0Emin=4 [ Bmin= gLi,FO [sec]
s5378 11333] 8489 1 2] 3 29 3 31
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