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Abstract

In this study, the electromigration resistancalMg of
(98at%Cu-2at%Mg) - Si0: and Cu-Si0: systems are explored. The adhesion
strength of CuMg to Si(Q is larger than that of Cu to Si0G. Besides,

introduction of Ta barrier layer enhances the adhesion strength.

Oxidation of Cu isobserved in atmosphere annaled specimens. The
resistivities of the as-deposited CuMg film and Cu film are 2.13u Q2-cm
and 2.10 @-cm, respectively. Vacuum annealing decreases the
resistivities of the films to 2.01u2-cm (CuMg) and 1.98uQ2-cm (Cu).
Surface roughness of annealed Cu is larger than that of CuMg. However,
no apparent correlation between surface roughness and adhesion strength
1s observed.

The electromigration resistance of CuMg is better than that of Cu.
The metal migrates via interface and a strong adhesion retards the
transport of the metal atoms. The metallization does not fail (open) at
junctions where there is an abrupt change in cross section area. This
suggests that thermomigration effect is not significant.

Keyword: electromigration, Cu -Mg alloy, electronic package, reliability.
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B 5 Cu-Sit(a) Relative resistance changes
versus stress time, (b) Arrhenius-type

plot of data for activation energy.
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K Rms(nm)l| #E4cr & T e Z (uQ-cm)
cagND) | 0,33 0. 2607 2. 1340, 003
caMg(VA) [ 0.34 0.3181 2. 010, 001
cuMg(FA | 4. 91 0.3814 P

ICuMg/Ta(VA)ll 0.56 0.2615 2. 1440, 004
kg TacvOf 0. 38 0. 2573 2. 03+0. 003
cutNd) | 0.64 N/A 2.10+0. 002
cuvd) [ 0.70 0.8751 1. 98+0. 003
cuF) [ 8.30 N/A P
cu/Ta(Ny) | 0. 83 N/A 2. 1140, 004
cu/Ta(vn) | 0. 88 0.4214 1.97+0. 001
cuTaP) | 10.30 | 0. 3685 P
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