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Electromigration-aware routing for 3D ICs with Stress-aware

EM Modeling
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II. MOTIVATION

Mechanical stress influences electromigration (EM); applied stress
can either retard or accelerate EM depending on the stress gradient
and the current direction [8]. We note that significant mechanical
stress can be caused by TSVs after annealing process due to different
CTE between copper and silicon [9]. Thus, TSV-induced stress can
be a driving force for EM, and can affect EM of interconnects in
3D ICs [10]-[13]. We observe unique characteristics of EM in metal
wires in 3D ICs from recent works in [12], [13]:

1) TSV-induced stress affects EM near TSV region

2) EM can be either mitigated or aggravated near TSV region

depending on routing direction because stress gradient has an
impact on EM, and the stress gradient varies with routing
direction

3) The lowest metal layer (M 1) can be the most dangerous layer on

EM due to not only the highest current density and temperature,
but also the highest stress gradient among all metal layers
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