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Exploring the Life Modeling Methods for Electrochemical Migration
Failure of Printed Circuit Board under Dust Particles

ZHOU Yi-lin, YANG Lu, LU Wen-rui
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Abstract: Facing the complex conditions that the discrete dust particles interact with the temperature,
the humidity, and the electric field intensity, it is difficult to effectively establish the life model of elec-
trochemical migration (ECM) of printed circuit board (PCB) based on failure physics. Through the tem-
perature humidity bias tests, the ECM process under different dust density is simulated. The effect of par-
ticle distribution density on time to failure ( TTF) of PCB is analyzed. The TTF data of PCB under differ-
ent particle distribution density, temperature, relative humidity and electric field intensity are obtained by
an orthogonal experiment. Based on the data driven method, the ECM life modeling of PCB under dust
particle pollution is discussed. The life prediction effects of polynomial regression, gradient boosting re-
gression tree and random forest in machine learning for high and low dust distribution density are com-
pared. The effectiveness of machine learning to establish ECM life model of PCB under dust particle con-
tamination is discussed.
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