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Abstract

In this paper, we propose a partial scan test method which can be applied to large VLSI designs.
In this method, it is not necessary to hold neither scanned nor unscanned flip-flops during scan in,
test application, or scan out. This test method requires almost identical design for testability
modification and test wave form when compared to the full scan test method, and the method is
applicable to large VLSI chips. The well known FAN algorithm has been modified to devise a
sequential ATPG algorithm which is effective for the proposed test method. In addition, a partial
scan algorithm which is effective for the proposed test method has been developed. The partial scan
algorithm determines a maximal set of flip-flops which gives high fault coverage when they are
unselected. The experimental results show that the proposed method allow as large as 20% flip-flops
to remain unscanned without much decrease in the full scan fault coverage.
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Fig. 1. General partial scan method.
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Fig. 13. Example for multiple backtrace.
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ABke Fgeltt T4 AR SA4L backtrack
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£ AeE SAe] AAFHE dloldt.
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hE—wp
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E : Error

22 14, 54 A3 A€ 34 24
Fig. 14. Determining dynamic fault effect pro-
pagation polarity.
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Fig. 15. The S-graph of the circuit in Fig 7.
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Table 2. Fault Coverage Change in Sb378.

F/Fs 0 10 20 30 40 50

Cov. | 9919 | 9B&7 | W47 | B2 | VLD | VB
F/Fs 60 70 & 90 100 135
Cov. | 9658 | 9394 | 9217 | 8456 | 7285 | 5186

2 oA S5378¢lA nlAT E]-ZFo) Zv}
T 790 A A& ALE Holx vk %k 60 A
9] ER-ZFo] AR S A A HAE80)
w43 9oidg & 4 9tk

ki 3.vl2 E-EEE E¥Y A9

A% &%
Table 3. Fault coverage with unscan flip-
flops.
. .| Total | Org. Fault | Self |unscan| ynscan Fault
Circuit Cov.
F/Fs | Cov. (%) | LooP | F/Fs | ratio %)
S27 3 100 3 2 66.7 100
5208 | 14 100 14 2 143 | 9357
8382 | 21 100 15 4 19.0 | 95.32
S444 21 97.34 15 3 14.3 | 90.11
S$526 | 21 99.85 21 4 19.0 | 96.84
5838 32 100 32 1 3.1 91.74
S1196 | 17 100 0 5 294 | 99.76
S1238 | 18 95.21 0 6 333 | 95.07
S5378 | 179 | 99.19 0 42 235 | 98.17
$9234 | 228 93.79 150 | 28 123 | 9247
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Table 4. Comparison of results for other
partial scan method.
Circuit SFc/g i\l Péil:/lt C\(]‘)icn't SIS /‘;? l?;l‘it (‘jf)i(;t
(OPUS)| (%) [(HITEC) (%). | (EFAN)
5298 6 99.35 103 12 93.57 30
5444 9 95.99 184 18 90.11 42
5526 9 9892 | 369 17 97.59 69
S1196 6 100 400 12 99.78 145
51238 6 94.91 394 12 95.07 154
S5378 | 69 9720 | 795 137 19817 | 296
$9234 | 100 | 37.60 770 200 | 9247 407
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