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Abstract

Due to the rapid development of semiconductor technology, the complexity of VLSI circuits has
heavily increased. With the increased densities of integrated circuits, several different types of faults
can occur. Thus, testing such cir¢uits is becoming a sever problem. Delay testing can detect system
timing failures caused by delay faults. However, the conventional delay fault coverage in terms of
the number of detected faults may not be an effective measure of delay testing because, unlike a
stuck-at-faults, the impact of a delay fault is dependent on its delay defect size rather than on its
existence. Thus, the effectiveness of delay testing is dependent on the propagation delay of the path
to be tested, the delay defect size, and the system clock interval. This paper proposes a new delay
defect fault coverage that considers both propagation delay of the path to be tested and additional
delay defect size. And the relationship between delay defect fault coverage and defect level is
analyzed. :
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Table 3. Delay defect fault coverage according to system operational clock

interval.

Circuits Inputs Qutputs I;]war;ZEZS P s () D?S/S : DD(});C) i
C%H 5 7 27 464 42.09 1604
432 36 7 160 526 %518 89.96
C1908 33 2% &0 1058 83.29 3717
C3540 50 22 1669 223 3173 889
(5315 178 123 2307 32.23 53.08 23.20
S27 4 1 10 469 29.39 6.04
5208 3 6 119 211 73.73 63.32
S1238 14 14 508 1955 12.27 0.38
S5378 35 49 2779 20.839 2178 11.98
S9Z3H4 19 22 56597 2583 63.28 46.69

E 4. 729 Holo & A A 34 AEE

Table 4. Delay defect fault coverage according to different path.

Circuits Primary Primary Nurmber P (n9) DDFC(L) | DDFC(R)
Inputs Qutputs of Gates (%) (%)

C% 5 7 27 464 42.09 40.66

432 36 7 160 526 9%.18 69.83

C1908 3 2 830 1058 33.29 3213

C3540 50 22 1669 2823 3173 1494

C5315 178 123 2307 32.23 58.08 2.1

S27 4 1 10 469 20.39 21.60

S298 3 6 119 211 7373 1551

51238 14 14 508 1956 12.27 219

S6378 H 49 2779 20.89 21.78 14.75

SRPHA 19 22 5597 2533 63.28 951
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