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Abstract The key of IC testing lies in the test patterns generator (TPG) design. Traditional testing
methods do not make full use of the test data bit stream to construct test patterns during the test
generation and application process, which results in high test cost due to the enormous test data.
Test-per-scan scheme exposes the drawback of long test application time with the test data volumes
increasing. In order to reduce the test cost, a built-in self test (BIST) scheme based on test-per-clock
testing is proposed. Based on the analysis of linear shift test structure, a corresponding forward-
backward test patterns generation method is proposed, which efficiently embeds the test set into test-
per-clock bit stream. In this method, test patterns are determined by the solution of input-stream with
fault dropping, where the input-stream is composed by the first bits of these patterns. The solved
minimum input-stream after repeatedly reduction is directly stored in the memory to control the linear
shifter in the test application, so as to generate the whole required test set. The experimental results
demonstrate that the proposed method, under the precondition of meeting the required fault coverage,
can obviously shorten test application time and reduce storage area overhead compared with other

approaches.
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Fig. 2 Flow of test generation algorithm.
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Table 2 Results for Comparison with Other Approaches
R2 AXFEZTHERRMEMCEKELE

L Proposed Method Ref [19] Ref [24] Ref [11]
Cireutt Org T Min_ T CPU/s Areal % #S,T  Reduction/% # Store  Reduction/ % # Store  Reduction/ %
C432 183 89 0.02 0 200 55.50 N/A — N/A —
C499 240 128 0.03 0 410 68.78 N/A — N/A —
880 372 202 0.09 0 440 54.09 N/A — N/A —
C1908 1002 730 0. 38 0 1310 44, 27 N/A — N/A —
C3540 705 629 0. 65 0 820 23.29 N/A — N/A —
C7552 7963 6985 14.02 0 9350 25.29 N/A — N/A —
S5378 2106 1743 3.13 34.1 N/A 10777 83. 83 4162 58.12
S9234 8352 7603 20. 23 22.7 9350 18.68 18380 58.63 9149 16. 90
S13207 4458 3768 60. 24 41.5 12400 69.61 23111 83.70 8941 57. 86
S15850 4820 4225 71.65 32.4 54100 92.19 23104 81.71 9532 55. 68
S38417 17936 16 204 1401. 35 37.4 N/A — 73505 77.96 29457 44,99
S38584 7005 5628 890. 25 30.9 N/A — 64251 91. 24 16529 65.95
Average 50. 19 79.51 49.92

N/A: Not available; —: Not applicable
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