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A prediction method of test coverage loss under
multi-input with unknown
YING Jian-feng 1, LIANG Hua-guo 1, JIANG Yue 1, JIANG Cui-yun 2, Ll Dan-qing1, HUANG
Zheng-feng 1
(1 School of Electronic Science & Applied Physics,Hefei University of Technology, Hefei 230009,
China; 2 School of Mathematics, Hefei University of Technology,Hefei 230009,China)

Abstract: In the process of IC design and test, black-box modules, uninitialized sequential units,
clock-domain interface and erroneous behavior of analog-to-digital converters, which may lead to
the emergence of unknown values(X). The transmission of X-value in the circuit will seriously
affect the activation and sensitization of faults and decrease the test coverage. In this paper, a
method of predicting test coverage loss based on extremely randomized trees is proposed to the
case where multiple inputs of the circuit are X-values. The data set is extracted by performing
simulation analysis, circuit partition, and extracting structural features. Then train high-precision
prediction models to quickly analyze the loss of circuit test coverage under multi-input with
X-value. The experimental results show that the average prediction accuracy is 94.47% and 21.72%
higher. The minimum prediction result of a single circuit is 89.03%, and the maximum value is
99.99%, which indicates that the prediction model has good stability.
Key words: digital logic testing; test coverage; machine learning; extremely randomized trees;
X-value
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