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Influence of thermal stress on the open circuit of multilayer chip inductor
(MLCI) under overload current
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Abstract: In order to reduce the failure rate of open circuit of multilayer chip inductor (MLCI) under overload current
and improve the reliability of MLCI, we investigated the influence of thermal stress on the open circuit property of the inner
electrode under the overload current condition. The MLCIs were divided into three groups, which were placed in —55 C, 25
‘C and 120 ‘C environment. The resistance of inner electrodes in the three groups of MLCIs reached 0.57 Q and kept for 5
minutes via adjusting the injected current. The relationship of the resistance value and the temperature indicates that the
inner electrode suffered from varies thermal stress under same inner electrode temperature and different environment
temperature. Keep the injection current till the inductor opens. The results show that the open time of MLCI in low
environment temperature is shorter than the one in high environment temperature. The difference of open circuit time in
different environment results from the thick and thin irregularity of the MLCI inner electrodes under thermal stress condition.
The thinner part of the inner electrode was easier to be deformed and suffered from higher resistance value and increased
joule heat. Eventually, the temperature of the inner electrode was heated up to the melting point of electrode and further
caused the open circuit of MLCI.
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