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Abstract : A high temperature operating life(HTOL) test was designed to accelerate the potential failure of semiconductor
chips, such as integrated circuits. The test was applied in the automotive industry to evaluate the reliability of electronic
control units that operate for extended periods under high-temperature conditions. Such a test is an effective validation
method that allows controlling severity through several factors such as voltage. Conducting the test requires 1,000 hours for
reliability verification. The importance of such a test has recently been emphasized by changing operating conditions, for
example, the increasing electrification of vehicle systems and the increase in mileage due to the introduction of autonomous
vehicles. This study aimed to predict the statistical lifetime of automotive electronic control units, considering
high-temperature degradation. Consequently, the design of the success run test was based on the conditions under which the
test would be used in the actual field and the calculation of the test time required to achieve the target reliability. However,
inducing phenomena, such as electrolyte leakage or swelling in a capacitor during a standard product test procedure, remains
challenging, especially for robust products intended for mass production. Therefore, performing additional tests to check for
failure factors should be considered.

Key words : Automotive electronic control unit(AF5x} ZA}A|oA}A]), High temperature operating life(11-22519),
Statistical life prediction (5-A|%] 4= dJ|=), Success run test(F- 114} A|3), Test to failure(117% A H)
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Table 3 Test condition for high-temperature operating life
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Analysis of Variance
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Fig. 6 Regression analysis result for the changes in
capacitance before and after the success run test
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Table 4 Life and failure mode in test to failure experiment
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