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Abstract

In testing for practical scan designed logic circuits. there may exist logic value
constraints on some part of primary inputs due to various requirements on design and
test. This paper presents a logic value system called taboo logic values which targets the
test pattern generation of logic circuits under logic value constraints. The taboo logic
system represents the logic value constraints and identifies additional logic value
constraints through the implication of the taboo logic values using a taboo logic calculus.
Those identified logic value constraints will guide the search during the test pattern
generation to avoid the unfruitful searches and to identify redundant faults due to the
logic value constraints very quickly. Finally. experimental results on ISCAS85 benchmark
circuits will demonstrate the efficiency of the taboo logic values.
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Fig. 2. Propagation of input constraints.
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else {

implication(pi_value);

status = TEST_FOUND;
}
1

}  /*endof test generation */

TABOO-ATPG (input: fault under test, output: test)

for each signal, initialize with the taboo logic value
determined in the constraint propagation.

while (status != TEST_FOUND && status != TEST_ABORTED)

objective = get_objective(); /* objective becomes empty */
/* if a conflict occurs due to input constraints */
if objective is empty, status = backtrack();

pi_value = enhanced_justification(objective);

if((status = enhanced_x_path_check()) ==
status = backtrack(); /* fault propagation is */
/* not possible with current PI value */
else if(status == FAULT_PROPAGATED_TO_PO)

BLOCKED)

38 8. TABOO-ATPG dxgl&el 349 7=
Fig. 8. Top-level description of the TABOO-ATPG algorithm.
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Table 6. Test generation results with constraints.
(Note:PDUF:pessimistically declared untestable faults.)

# # # # fault CPU #
circuit total | redundant | untestable | aborted | coverage | (seconds) || PDUF
name faults faults faults faults
C432 524 2 44 2 91.2 0.7 1

(2) ) (2) (99.6) (0.6)
C499 758 8 504 0 335 0.8 1
(8) ()} ) (100.0) (0.6)
C880 942 0 60 0 93.6 1.9 0
()] (@) () (100.0) (1.2)
C1355 || 1574 8 1228 0 22.0 8.2 0
(8) ©) ) (100.0) (3.8)
C1908 |[ 1879 9 49 0 97.4 12.0 0
C)) (0 (0) (100.0) (5.2)
C2670 || 2747 117 100 0 96.4 17.9 36
(117 (0) (0) (100.0) (8.3)
C3540 || 3428 137 29 0 99.2 36.7 0
137) ((9) 0 (100.0) 22.4)
C5315 || 5350 59 50 0 9G] 18.6 0
(59) (0) ) (100.0) (8.2)
C6288 It 7744 34 189 83 96.5 165.9 1
(34) () (0) (100.0) (18.2)
C7552 |1 7550 131 27 0 99.6 35.2 0
(131) ) ) (100.0) (34.1)
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Table 7. C1908 test results with various
number of constraints.
#of # redund- | # uniest- #
constrai- § ant faults } able faults | aborted fault CPU
ned inputs faults | cover-age | seconds
0 9 0 0 100.0 5.1
{ 9 49 0 97.4 120
P 9 768 4 589 197
3 9 8§93 0 50.1 16.2
4 9 1035 0 421 192
E: 8. find_additional constraints®] &3}

Table 8. The impact of find_additional _con-
straints.

#of #of #of #of
experi- } redundant | untestable | aborted | back- CrU
ment faults faults faults tracks | seconds
1 8 1128 0 0 8.2
11 8 144 1080 11388 637.9
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