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Impact of Cu-Wire Surface Huctuations on Early Failures
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Abgtract :  Different Chemicad Mechanicd Rolishing (OMP) durries are used to obtain snge-damascene Curwireswith different
surface fluctuations aswell as pre-exiding suface-defects in the lineswith rougher surface. The presence of such pre-exiging defects
grongy increases the rate of early falures up to anog 100 % ,reduces eectromigration lifetime rgpidy to the level o early failures,
and changes the multinoda failure di<tribution into monomodd . The activation energy (0. 74 £ 0. 02 eV) for the failure mechanism as
ciated with these pre-exiding deects corfirms a dominant suface dffuson. We sow how a Weakeg Link Approximetion analyds
can be gpplied to snge lines by dividing the linesinto revant segments and asdgning different fail ure mechani snsto the various seg-
ments. The andys s corfirms thet ,dthough surface- defects are not the faded early failure mechaniam ,the 1-magnitude higher suface:
defect-dendty in the rougher linesis repongble for the observed high early-falure rate and poor rdiahility performance.
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