2004 —SLDM—117 (29)
2004122

#HEEBEA HROLUE¥E HRES
IPSJ SIG Technical Reports

ATRZ b DEFELZ EXLT A5/ ¥ 2 — 7Hi
EHE T kI BT ORE HET OB mE LT RAY—AF
TN TEKRSF T820-8502 f&FIEEIZF I 680-4
I 744 7KF lowaCity, IA 52242, US A.

T miyase@aries30.cse.kyutech.ac.jp, T nagayama@aries02.cse.kyutech.ac.jp,
t {kajihara, wen}@cse kyutech.ac.jp, ¥ reddy@engineering.uiowa.edu

503 L HHAINY ML o THACEBRNBOESEIESLENE L X, ZONHESHEL ELLT
AHEANEIIF 2 — T TETIENTEL. KAXTIE, dBANNZ PArLABESEEELLT 52BN F
12— THEFERRET LS. FULTLESEI—2DOBEZ R, HROBFHREFRICELLT 2R F2—
TR EENLET 2. BHESHEY ESLT 2583, E4{LTHLZTRTCHF2—7% BDD TKRHL, ¥a2
— 7HHRIE % BDD L TOREBRMBEICFEES TS, REFEL, 7AMI PVOBEL Y FEPRNTH S
FAINF2—TOBRFEIFEHTE, FOLI 5 T7AMNF2—TRFIZAETANTF -3 7Ly a yOMELES
DEDIEMTHS.

¥-—7—F EX4{tiR{E, BDD, REHRME, FAPT—yarTLyav

E-mail:

On the Extraction of a Minimum Cube to Justify Signal Line Values

Kohei MIYASE ' Shinobu NAGAYAMA " Seiji KAJIHARA" Xiaoqing Wen"
and Sudhakar M. REDDY *

T Kyushu Institute of Technology ~680-4 Kawazu, 820-8502 Japan
I University of Towa Iowa city, 1A 52242, US.A.

T miyase@aries30.cse kyutech.ac.jp, T nagayama@aries02.cse.kyutech.ac.jp,
T {kajihara, wen} @cse kyutech.ac.jp, I reddy@engineering.uiowa.edu

E-mail:

Abstract When there are internal logic values in a combinational circuit that must be justified by a given input vector,
necessary input values to justify them are expressed as a cube. In this paper we propose methods to extract a cube with the
minimum number of specified values from an input vector. One is the case of justifying a single line value and the other is the
case when the number of signal values to be justified is more than one. In the latter case, we utilize a BDD to extract the cube,
and we reduce the problem to a shortest path problem. We also present how to reduce the size of BDDs used. The method can
be used for finding test cubes with minimal numbers of specified bits in test vectors. Such test cubes can be used to achieve
higher test data compression.

Keyword Justification, BDD. Shortest path problem, Test data compression
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R1EETAMEA IR TOERER

#Pls #tests %X-ave time(sec)
circuits [5] single multiple [5] single multiple

c432 36 28 47.1 45.6 49.5 0.00 0.03 0.10
c499 41 52 0.6 0.6 0.6 0.02 0.02 0.06
c880 60 21 344 33.2 34.4 0.02 0.03 0.06
c1355 41 84 0.0 0.0 0.0 0.04 0.07 0.15
c1908 33 106 17.0 20.6 20.8 0.13 0.23 0.42
€2670 233 45 70.7 71.2 7.3 0.26 0.47 0.76
c3540 50 93 533 53.3 54.2 0.84 1.33 2.44
c5315 178 46 61.4 61.4 61.5 0.65 3.36 7.97
c6288 32 14 0 0 0 0.47 2.73 5.96
c7552 207 75 54.5 54.7 54.8 1.90 6.63 16.12
s1238 32 125 56.5 56.7 56.9 0.06 0.13 0.22
$1423 91 24 42.0 42.6 429 0.04 0.07 0.14
s1494 14 100 274 26.6 274 0.06 0.12 0.22
$5378 214 100 733 73.4 73.7 1.36 3.54 7.50
$9234 247 111 69.2 69.3 69.5 2.81 11.34 27.27
$13207 700 235 92.0 92.4 92.4 8.27 30.83 70.58
s15850 611 97 773 71.6 774 481 27.79 68.42
$35932 1763 12 36.2 36.2 36.2 3.06 116.74 291.59
s38417 1664 87 74.8 76.9 NA 12.20 134.92 NA

$38584 1464 114 81.1 81.0 81.3 15.75 190.52 528.73

Average 48.4 48.7
¥2—-7% BDD OREBMELH LI M 2000.
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