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A Compact IDDQ Test Set Generation Method
Using Hard-to-detect Measure

IsA0 WATANABE,t TSUYOSHI SHINOGI! and TERUMINE HAYASHIt

This paper presents a generation method of compact IDDQ test sets for detecting bridging
faults. In the previously proposed method (a greedy method using iterative improvement of
random pattcrns5>’6>), easy-to-detect faults tend to be detected by the patterns generated

earlier in the test set.

On the contrary, in the new method proposed in this paper, hard-

to-detect faults are detected by the patterns generated earlier in the test set, which leads to
decrease the number of test patterns. The experimental results demonstrate its effectiveness.
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Fig.1 Detected bridging fault.
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SRR SEO
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pattern<ELE /¥ —; max< nNew_detF(pattern)
while(1) {
pattern’<pattern O pin & ME & Kiix;
temp<nNew_detF(pattern’);
if temp > max then {
pattern<—pattern’; max<temp;

else { /* FWERT v 7 */
if EDULH L 72" then {
tps<—tps U {pattern};
if |tps|=nseeds then goto epilog;
pattern—ELE /& —
max<nNew_detF(pattern);

33
pin—pin+1; /*i+j i, (itj) modn. */
}
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R D2V Y — U ERIRT
}
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Fig.2 Greedy generation method.
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Fig.3 Test generation system using greedy generation
method.
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Fig.4 A test set generated by greedy generation method.
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Fig.5 A test set generated by weighted greedy generation
method.
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Table 1 Experimental results.
test set sizes CPU time [s]
circuit greedy |#a f42greedy| greedy | &2 (4% greedy
c880 15 12 25 85
c1355 62 58 21 38
c2670 18 13 264 261
c3540 29 23 42 67
c5315 13 12 185 231
c6288 15 14 18 50
c7552 21 12 243 212
s5378 30 21 280 314
s9234 42 31 333 373
13207 52 38 1,346 1,326
15850 33 21 1,163 881
35932 9 7 3,508 3,727
s38417 24 11 3,773 4,330
38584 46 25 4,452 2,604
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