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TSV Open Fault Detection by Measuring Resistance between
Power Pins with the Best ROC Curve
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A method is proposed which detects open fault of through Silicon via (TSV) delivering power (or ground) from one die to another
in 3D-ICs. LSI package generally has many power pins to decrease impedance of the power delivery network. The method finds
the optimal pair of power pins to measure resistance to detect open fault of the specified TSV. By running Monte Carlo fault
simulations, resistance distributions of each pair of power pins with and without the open fault are obtained. From the resistance
values, receiver operating characteristic (ROC) curve can be plotted. The method selects the pair of power pins which has the
largest area under the curve (AUC) of its ROC curve. Example simulations for 3D-IC consisting of two dies (13mm square)
connected by 70 TSVs demonstrate the feasibility of the method.
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