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The use of the lock-in thermography (LIT) as a non-destructive evaluation technique is
becoming increasingly attractive for detecting and characterizing the defects such as the
shorts and resistive opens in 3D package or stacked IC [1,2]. According to this trend, the
reliability study of the LIT process for various types of defects is essentially required to
confirm and validate the sensitivity. In this study, we developed the 3D FE model of TSV
structure with 4 silicon chip integration, and experimentally validated our FE model using
measured current-voltage (I-V) and lock-in thermography (LIT) measurements. From the
finite element analysis, the thermal distributions in the TSV model and phase angle for the
lock-in frequency are calculated and compared according to various types of defects.
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Figure 1. (a) 3-layer stacked-wafer specimen, (b) geometric model of 3-layer stacked-wafer
specimen and (c) its FE model
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