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A Method of Diagnostic Test Generation for Transition Faults

RENJI ONO'®)  SATOSHI OHTAKE!?P)

Abstract: In this paper, we propose a method of diagnostic test generation for transition faults. A di-
agnostic test distinguishes a given pair of faults. For stuck-at faults, several methods of diagnostic test
generation using an ordinary stuck-at ATPG tools based on circuit pseudo-transformation have been pro-
posed. For transition faults, a method of diagnostic test generation has also been proposed. The method
utilizes two-timeframe model with a stuck-at ATPG tool. The method needs to handle a quadruple circuit
of a given circuit and multiple test generation for a pair of faults. In this work, we propose a new diag-
nostic test generation method for transition faults using an ordinary transition fault ATPG tool based on
circuit pseudo-transformation. By using this method, we expect that the diagnostic test generation effort
for transition faults can be reduced compared with the previous method. In this paper, we also show that a
commercial transition fault ATPG can be utilized in our proposed method through a case study using circuit
s27 of the ISCAS’89 benchmark set.
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Fig. 1 A full-scan sequential circuit
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Fig. 2 Circuit-pseudo transformation
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Fig. 3 Timing control circuit
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Fig. 4 Timing chart
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Fig. 5 Slow to rise activation control circuit(STRACC)
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Table 1 A table of STRACC

18%-VH 2 88—V H
Fault | FF | ##E5E (MUX) | Fault | FF | $I#E5H (MUX)
0 0 1
0 * * 1 0 0
0 1 1
1 * * 1 1 1
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Fig. 6 Slow to fall activation control circuit(STFACC)
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Table 2 A table of STFACC

15%—H 284—-vH
Fault | FF | #I#MEEM (MUX) | Fault | FF | #I#E5E (MUX)
0 1 1
0 * * 1 1 1
0 0 0
1 * * 1 0 1

t1 = (a,b,e,d,e) =(0,1,1,0,1)

to = (a,b,c,d,e) =(0,0,0,0,1)
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Fig. 7 An example of a circuit
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Fig. 8 The flow of experiments
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F/, RUF—IREBEDAF v »FFHIZIE Design Vi-
sion(Synopsys ) & A\ 7z.
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Table 3 A teble of used computer

CPU Intel Xeon X5675 3.06GHz
AEY 40GB

T A MERRY — v TetraM AX (Synopsys £t)
AF ¥ VEGEHY —)V | Design Vision(Synopsys #)
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Fig. 10 An example of circuit-pseudo transformation
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Fig. 9 Divided into groups
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Table 4 Detect test

IR T A N 15
T A MAERRRERHE] (B) 0.02
KRR (RBIBED A) 49
W — T 34
HpEAS 2 DA ED 7V — T 11
R BRE A~ 7 5 20

K5 WHBET AL
Table 5 Diagnostic test
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5, &

AFX T, ERREATZHT A MEREEZRE L.
EErE LT, BRONIRBERTIZN U T, [BIRELIZE
BIFD Z ik o TRAIHEENHIER LTz, SHOHEE
UCid, [MEEEEIZEHRD HEMb % X O KR~ OIS
TR LREPEITOND.

BEE AR R PR ER Y X T ARGHEE
TR —FBLY ) TV AKRRELOH D TIFbN
HDTHD. AFEE—I, BFEmgne GRERS



BHRULEFMRERE
IPSJ SIG Technical Report

22700054) DB EZIIT-HDTH 5.

SE
[1]  V.D. Agrawal, D. H. Baik, Y. C. Kim and K. K. Saluja:

2]

B3]

(4]

Exclusive test and its applications to fault diagnosis, in
Proc. of VLSI Design, Paper 1145, 2003.

Y. Zhang and V. D. Agrawal: A diagnostic test genera-
tion system, in Proc. of International Test Conference,
Paper 12.3, 2010.

Y. Higami, Y. Kurose, S. Ohno, H. Yamaoka, H. Taka-
hashi, Y. Shimizu, T. Aikyo and Y. Takamatsu: Diagnos-
tic test generation for transition faults using a stuck-at
ATPG tool , in Proc. of International Test Conference,
Paper 16.3, 2009.

Y. Higami, S. Ohno, H. Yamaoka, H. Takahashi, Y.
Shimizu and T. Aikyo: Generation of diagnostic tests
for transition faults using a stick-at ATPG tool, IEICE
Transaction on Information and Systems, Vol.95, No.4,
pp-1093-1100, Apr.2012.

M. Abramovici, M. A. Breuer, and A. D. Friedman: Dig-
ital system testing testable design, IEEE Press,1990.

A. Krstic, and K. T. Cheng: Delay Fault Testing for
VLSI Circuits, IEEE Press, 1998.

AR ER, KA 5 B HEME BIST M) LFSR ¥ — K&
B, (35 H# (DC2013-58), No.321, pp.227-231,2013.

© 2014 Information Processing Society of Japan



