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Abstract

Since scan based testing is very efficient and widely used for testing large sequential circuits. However, since test
patterns are serially injected through long scan chains, scan based testing requires very long test application time. Also,
compared to the normal operations, scan shifting operations drastically increase power consumption. In order to solve these
problems, this paper presents a new scan architecture for both test application time and test power reduction. The
proposed scan architecture partitions scan chains into several segments and bypasses some segments which do not include
any specified bit. Since bypassed segments are excluded from the scan shifting operation, the test application time and test
power can be significantly reduced.

Keywords : Scan based testing, scan architecture, test application time, test power, segment bypass
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Fig. 1. Example of scan shifting operations.
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Fig. 2. The proposed scan architecture using' selective segment bypass.
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Table 1. Experimental results of the proposed scheme.
3= FF #SC SL TA%) | TP(%)
4 50.89 62.23
8 39.69 4896
s2378 15 4 12 34.60 3811
16 26.28 3310
4 30.65 49.29
8 20.11 3H.23
9234 | 28 4 12 | 1578 | 2740
16 11.35 20.35
8 50.02 69.26
12 43.15 62.92
S1307 | 669 8 6 | 378 | 578
20 3393 52.36
8 39.18 48.31
12 32.84 42.26
SIS0 | 597 8 16 | 3106 | 3%
20 28,67 33554
12 80.63 80.56
16 79.84 79.15
S3BAL7 1636 16 20 79.18 77173
24 7879 76.69
8 36.01 49.02
16 26.01 3397
S3Bo84 | 1452 16 % | 1804 | 2629
32 1455 19.66
E 2 Hokske AW F=ELL overlapping  scan
architecture™®'z} | m
Table 2. Comparison of the proposed scheme with
overlapping scan architecture.*”
Overlapping Scan
_ Agtsle 20 2
32 | FF Architecture™ ]
TA TP TA TP
sb378 | 179 43,63 56.80 36.69 4896
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s15850 | 597 557 4223 32.84 42.26
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