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New Scan Design for Delay Fault Testing of Sequential Circuits
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(Kyung-Hoi Huh - Yong-Seok Kang : Sungho Kang)

Abstract - Delay testing has become highlighted in the field of digital circuits as the speed and the density of the
circuits improve greatly. However, delay faults in sequential circuits cannot be detected easily due to the existence of
state registers. To overcome this difficulty a new scan flip-flop is devised which can be used for both stuck-at testing
and delay testing. In addition, the new scan flip-flop can be applied to both the existing functional justification method
and the newly-developed reverse functional justification method which uses scan flip-flops as storing the second test
patterns rather than the first test patterns. Experimental results on ISCAS 89 benchmark circuits show that the number
of testable paths can be increased by about 10% on the average.
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Table 1 Off-path input constraints for path delay fault test
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Fig. 3 New scan flip-flop
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Table 3 The result of testable paths using functional
justification and new algorithm (robust)
/ ?‘M] ﬁi) / AA AE)
5208 27.59 (80 / 290) 46.90 (136 / 290)
S382 19.25 (154 / 800) 30.88 (247 / 800)
S420 28.18 (208 / 738) 4472 (330 / 738)
S713 61.32 (3066 / 5000) 69.2 (3460 / 5000)
5838 31.47 (635 / 2018) 44.20 (892 / 2018)
$1488 42.06 (2103 / 5000) 49.84 (2492 / 5000)
51494 41.12 (2056 / 5000) 49.44 (2472 / 5000)
S9234 47.08 (2354 / 5000) 4958 (2479 / 5000)




