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A noved nondestructive fallure analyss technique to locate tiny voids in narrow copper metalization
line rgpidly is developed. The metd line can be imbedded in a passvation layer. The principle of
the technique is based on the principles of resstance contrast image (RCI) [1] and optical beam
induced resistance change (OBIRCH) [2], and electron beam heeting is gpplied. Finite ement
andysis software, ANSY S, is used to smulate the temperature distribution and current flow in the
metd line congdering temperature dependent material properties.

FIG. 1 shows the Structure for finite dement andysis, and FIG. 2 shows the computation results,
which will be explained in thiswork. The sengtivity of the technique in term of void sze, void
shape, and inter-void distance resolution will be presented as shown in FIG.3. The effect of meta
line length is dso consdered. One can see that the minimum void sze that is detectable can be as
low as 50nm, and the shape detectable can be triangular, dit or square. The inter-void distance
resolution is as good as 50nm. However, the sengtivity decreases as the metd length increase.

In conclusion, preliminary smulation demonstrates that the proposed method could be the promising
technique to locate smdl voids rgpidly for deep sub-micron metd lines. Experimentd validation of
the present smulation and further apparatus design will be undertaken in future.
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FIG. 1. Structure for FE andlyss. The EB is scanned perpendicular to X-Y plane.
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FIG. 2. (8) Maximum temperature; (b) Current | in the void-line with respect to the EB center
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FIG. 3. Minimum detectable inter-void FIG. 4. Maximum current perturbation vs.
distance vs. void size metd line length
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