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Changes in AC and DC Resistance in Aluminum Interconnection

under Electromigration Condition
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Small-signal AC resistance and DC resistance of evaporated pure Al interconnection were measured

under the DC current stress which envokes electromigration.

AC resistance weakly depends on

frequency and increases as the frequency is lowered. This is compared with the fluctuation phe-

nomenon in thin metal films which has been observed in flicker noise studies.

Time dependent

resistance change can be analized by the model of nucleation and growth of the voids in a metal
film. Observed drop and preceding oscillalon in resistance can be interpreted as the evidence of
the condensation of void nueclei and their phase transition into a macroscopic void.
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Fig, 1 Sample geometry. Width (W), length (L} and thickness

(d} of Al line are shown,
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measuring small-signal AC resistance,
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Fig. 4 Change of AC resistance with stress
current density. Glass substrate.
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Fig. § AC resistance in different parts in an
Al line on glass substrate. Resistance is nor-
malized by Rde.
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Fig. 8 Change of DC and AC (small-signal)
resistance with stress time. Glass substrate.
Resistance is measured at {a) anode zide and
(b) cathode side separately.
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Fig, 7 Small-signal AC resistance of an Al line on an oxidized Si substrate.
d=186nm, W=8.5um, L=1mm, T=25°C.
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Fig. 9 Change of DC resistance with stress
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Fig. 10 Resistance drop in Re.{t) plot. Glass
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Fig. 11 ZLong-term change of DC resistance.
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panded plot.
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