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Failure Prediction of Multilayer Ceramic Capacitors (MLCCs) under
Temperature-Humidity-Bias Testing Conditions Using Non-Linear Modeling
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Abstract: This study presents an approach to predict insulation resistance failure of multilayer ceramic capacitors
(MLCCs) using non-linear modeling. A capacitance aging model created by non-linear modeling allowed for the prediction
of insulation resistance failure. The MLCC data tested under temperature-humidity-bias testing conditions showed that a
change in capacitance, when measured against a capacitance aging model, was able to provide a prediction of insulation
resistance failure.
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Table 1. Time to IR Failure of the MLCCs.

Time to IR failure

MLCC # (hours) Failure type ~ Description
1 N/A N/A Not failed
2 N/A N/A Not failed
3 856 Permanent Failed
4 N/A N/A Not failed
5 N/A N/A Not failed
6 962 Permanent Failed
7 856 Permanent Failed
8 317 Intermittent Failed
9 N/A N/A Not failed
10 172 Permanent Failed
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g. 1. Insulation resistance profile of MLCC #8, which had an
intermittent failure.
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Fig. 2. Capacitance profile of MLCC #1.
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Table 2. Time to the Deviation of Capacitance of the Failed
MLCCs

Time to IR failure Time to capacitance

MLCC # (hours) Failure type deviation (hours)
3 856 Permanent 849
6 962 Permanent 949
7 856 Permanent 856
8 317 Intermittent N/A
10 172 Permanent 225
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Fig. 3. IR (top) and capacitance (bottom) profiles for MLCC #8,
which experienced intermittent failure at 317 hours and
recovered back to normal at 337 hours.
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