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Abstract

The test patterns for path delay faults consist of two patterns. So in order to test the delay faults,
a new weight generation algorithm that is different from the weight generation algorithm for
stuck-at faults must be applied. When deterministic test patterns for weight calculation are used,
the deterministic test patterns must be divided into several subsets, so that Hamming distances
between patterns are not too long. But this method makes the number of weight sets too large in
delay testing, and may generate inaccurate weights. In this paper, we perform fault simulation
without pattern partition. Experimental results for ISCAS 89 benchmark circuits prove the
effectiveness of the new weight generation algorithm proposed in this paper.
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weighted_random_pattern_generation()
{
not_detect = 0
determine_paths()
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while (fault_coverage < 100)
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weighted_random_fault_simulation()
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not_detect++
else

not_detect = 0
if ((not_detect X32) = k)
{

deterministic_test_generation()
calculate_weights()
round_weights()
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Table 4. The fault simulation results when the weights aren’t rounded (k& = 4800).
. Ist 2nd 3rd
Circuits P?m“try Flip-Flop g“;’:zﬁf T}‘izt;zk Fault | #of | Fault | #of | Fault | #of
ou ® Coverage | Patterns {Coverage| Patterns |Coverage| Patterns
s208 11 8 290 80 0.963 22752 1.000 22784
s298 3 14 462 116 1.000 2624
s344 9 15 710 253 1.000 7360
s349 9 15 730 253 1.000 7360
s382 3 21 800 154 1.000 992
$386 7 6 414 145 1.000 4800
s400 3 21 896 150 1.000 2112
s420 19 16 738 208 0.918 14848 0.955 22848 1.000 22880
s444 3 21 1070 148 0.993 5760 1.000 5792
sb10 19 6 738 164 1.000 4608
$526 3 21 820 141 0.936 6848 1.000 6380
s641 35 19 3488 1027 0.979 28576 0.999 35392 1.000 35424
s713 35 19 5000 210 0.990 13056 1.000 13152
820 18 5 984 341 0.985 20000 1.000 20352
s832 18 5 1012 342 0.982 20000 1.000 20768
$953 16 29 2312 0964 34656 0.994 51680 0.998 53112
$1488 8 6 1924 470 0.979 17632 0.994 23072 1.000 23584
51494 8 6 1952 473 0.981 17632 0.994 23520 1.000 24160
$13207 31 669 5000 635 0.987 9344 1.000 10816
515850 14 597 5000 1868 0.991 17952 1.000 19744
$35932 35 1728 5000 3711 1.000 9088
s38417 28 1636 5000 1636 0.990 40064 1.000 44992
s38584 12 1452 5000 62 1.000 96
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Table 5. The fault simulation results when the weights aren’t rounded (k = 9600).

Ist 2nd 3rd
Circuits Fault # of Fault # of Fault # of
Coverage Patterns Coverage Patterns Coverage Patterns
s208 0.963 27552 1.000 27584
298 1.000 2624
s344 1.000 7360
s349 1.000 7360
s382 1.000 992
s386 1.000 4800
s400 1.000 2112
s420 0.918 19648 0.995 30272 1.000 30304
s444 1.000 7360
$510 1.000 4608
$526 1.000 10464 .
s641 0.979 33376 0.998 45792 1.000 45824
s713 1.000 14624
s820 0.988 32768 1.000 33728
sB832 0.994 © 46720 1.000 46752
s953 0.971 50592 0.998 90688 1.000 90720
51488 0.996 35968 1.000 36000
$1494 0.996 35968 1.000 36000
$13207 0.987 14114 1.000 17504
s15850 0.991 17952 1.000 19744
s35932 1.000 9088
s38417 0.991 64448 ~1.000 68064
s38584 1.000 9%
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Table 6. The fault simulation results when the weights are rounded (k = 4800).
Ist 2nd 3rd
Circuits Fault # of Fault # of Fault # of
Coverage Patterns Coverage Patterns Coverage Patterns
5208 0.775 12384 0.988 26816 1.000 26848
$298 1.000 2624
$344 1.000 13216
s349 1.000 13216
$382 1.000 2752
3386 1.000 11648
s400 1.000 2752
s420 0.846 30368 0.875 45056 0.952 57312
s444 0.993 6976 1.000 7008
sb10 0.982 7936 1.000 7968
$526 1.000 2240
s641 0.967 28960 0.993 39392 1.000 39456
s713 1.000 13152
s820 0.962 15360 0.997 21184 1.000 21216
s832 0.959 17024 0.997 23424 1.000 23456
s953 0.970 46144 0.996 66368 1.000 67424
$1488 0.983 17632 1.000 23712
s1494 0.985 15776 1.000 17760
s13207 0.987 9344 1.000 10816
515850 0.996 34112 1.000 35840
$35932 1.000 6432
s38417 0.991 24704 1.000 25216
$38584 1.000 96
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Table 7. The fault simulation results when the weights are rounded (K = 9600).
Ist 2nd 3rd
Circuits Fault # of Fault # of Fault # of
Coverage Patterns Coverage Patterns Coverage Patterns
s208 0.950 32000 0.988 41824 1.000 41856
s208 1.000 2624
B s344 1.000 13216
$349 1.000 13216
s382 1.000 2752
s386 1.000 11648
s400 1.000 2752
s420 0.880 63264 0.913 33864 0.981 102464
B s444 1.000 7328
s510 1.000 10592
$526 1.000 2240
s641 0.967 33760 0.995 63168 1.000 63200
s713 1.000 13152
s820 0.988 46720 1.000 55424
s832 0.988 46720 1.000 49216
s953 0.979 34672 0.994 94624 1.000 95488
$1488 0.99 34496 1.000 34528
$1494 0.985 20576 1.000 22912
$13207 0.987 14144 1.000 19552
s15850 0.997 46112 1.000 46624
535932 1.000 6432
s38417 0.993 56160 1.000 57056
538584 1.000 96
212 8 [4] ] A Waicukauski and E. Lindbloom, “A

A. Vuksicand and K Fuchs, "A New BIST
Approach for Delay Fault Testing”, Proc
VILST Test Symposium, pp. 284-288, 1994

B. Wurth and K Fuchs, "A BIST Approach to
Dekay Fault Testing with Reduced Test
Length”, Proc o Euro. Design & Tet Corf,
pp. 418-423, March 1994.

P. Girard, C. Landrault, V. Moreda and S
"BIST  Test  Pattern
Generation for Delay Testing”, Electronic
Letters, pp. 1429-1431, 1997.

Pravossoudovitch,

(499)

[6]

(71

Method for Generating Weighted Random Test
Patterns” IBM, J Res Dev, 33(2), pp
149-161, March 1989.

J. A Waicukauski and E. Lindbloom, "Fault
Detection Effectiveness of Weighted Random
Patterns”, Proc Int. Test Corf, pp. 236-244,
1988.

P. H Bardell, W. H McAnney and J. Savir,
"BUILT-IN TEST for VLSI : Pseudo—random
Techmques”, Wiley Interscience, 1987.

R. Kapur, S. Patil, T. J. Snethen and T. W.
Wiliams, "Design of Efficient eighted Random



84 WAl A BaEod A2 Ald 24 dAaEd: AT J23 7 A4 daeE Gl
Pattern Generation Svstem?’, Proc Int Test [10] 387 & dadA, "z3t =] 3]2o AR
Conf., pp. 491-500, 1994. A AES 3 Vs 49 A" eaE o

[8] L Pomeranz and S. M. Reddv, ”3-weight “ HalFerslE=Ex ARWE AW 123, m
Pseude Random Test Generation Based on a 229-240, 19%

Deterministic Test Set for Combinational and {111 W. Wang and S. K Gupta, "Weighted Random
Sequential Circuit”, IEEE Trans. Computer— Robust Path Delay Testing of Synthesized
Aided Design, 12(7), pp. 1000-1058, July 1993. Multilevel ~Circuits”, Proc o VLSI Test
[9] M. Bershteyn, ”Calcglation of Multiple Sets of Symposium(VTS), pp. 291-297, 1994,
Weights for Weighted Random Testing”, Proc
Int. Test Corf, pp. 1031-1040, 1993.
x X} A 7Y

o EESR) = &k R(EER)

1999 At A7)gstst 1986 A&t AlelASTg &

. 19999 ~3z) A4 Ehe ¢]. The University of Texas at

-
il

0
oo

7] - AFETE Al
oF= BIST, #|¢1 14 ©| A8 v
2] dl2E

Austin, Electrical and Computer
Engineering (M.S. 1988). The
University of Texas at Austin,
FElectrical and Computer
Engineering (Ph.D. 1992). 1989~1992 : Schlumberger
Inc. Research Scientist. 1992~1994 @ Motorola Inc.
Research Scientist. 1994~1999 : QAthekal gaps}
AR 2w 1999~ ¢ AMEhe Z3t
A3t 7|AR R PAlPoks VLS, H
g, DFT, CAD

By
ke,



