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abstract: In this paper, we describe a test generation method to detect stuck-open
faults in sequential circuits. Test patterns are generated by using the backtrace of
PODEM to assign a value of primary inputs and by using the deductive fault
simulation to assign a value of internal lines. In this method, we switch target
fault by the testability measure of sensitized faults and signal lines where fault
lists have been propagating. As a consequence, this method performs no
backtracking like as in CONT algorithm. We also consider a method to increase
the efficiency of deductive fault simulation and discuss initial state information
problems for stuck-open faults in a sequential circuit. Finally we evaluate the
proposed method for benchmark circuits.
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Table 2 Test Sequences.
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Fig.6 D-Latch circuit.

Test fault-free | faulty
Cl_D |Q2 QijQz Qi
T1 1 1 0 110 1
T2 0 O 0 110 1
T3 1 0 1 0|0 1
T4 10 X |1 0]0 1

Table 3 Test sequence for stuck-open fault
of transistor P1 or P2.
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class |controllability observability\
of fault | of output line | of output line
Fa Ss Ks
Fb Ss Km,Ko
Si Ks,Km
Fc Si Ko

Table 4 Fault classificaton.

class| observability class of
of list] ofline included faults
A Ko Fa (Fb,Fc)
B Ko Fb (Fc)
C Ko Fc
D Km Fa (Fb,Fc)
E Km Fb (Fc)
F Km Fc
G Ks Fa (Fb,Fc)
H Ks Fb (Fc)
| Ks Fc

Table 5 List classification.
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name | # of gates % of % of fings
reconvergence| Ks | Km| Ko
S27 8 100 27 | 65] 8
S298 75 100 90]12]8
S344 101 93 82]19]9

Table 6 Benchmark circuits.
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#of | #of # of # of I%m ]
name|faultsjredundantjuntestablejpatternsjcoveragejtime
S27 | 34 0 4 10(1) 76.4 ]0.07|
S298] 391 0 11 49(2) 38.6 |12.5
S344| 459 0 16 56(2) 71.2 | 6.
Table 7 Experimental results.
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