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Abstract — Variables affecting the passivation capability of Cu(Mg) alloy films, which were sputter deposited
from a Cu (4.5 at. %) target, have been investigated. The results show that the passivation capability of a
Cu(Mg) alloy film is a function of annealing temperature, O, pressure, and Mg content in the film. Increasing
the annealing temperature up to S00°C favors formation of a dense MgO layer on the surface which has a
growth limited thickness of 150 A. Decreasing the O, pressure enhances the preferential oxidation of Mg over
Cu. Furthermore, increasing the Mg content in the Cu(Mg) film promotes formation of a dense MgO layer. Vac-
uum pre-annealing was found to be very effective in segregating Mg to the surface, facilitating the passivation
capability of the Cu(Mg) alloy film even when the Mg content is low. In the current study, self-aligned MgO
layers with low resistivity and an effective passivation capability over the Cu surface, have been obtained by
manipulating these factors when Cu(Mg) thin films are annealed.
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8 1. AES depth profiles of the Cu(4.5at.%Mg) films on Si0,/Si substrate at the O, pressure of 10 mTorr and the temperature

of (a) 300°C, (b) 400°C, (c) S00°C, (d) 600°C, respectively.
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33 3. XRD patterna of Cu (4.5 at. % Mg)/SiO,/Si annealed
at 400°C for 10 min at various O, pressure.
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8 2. Cross-sectional TEM images of Cu(4.5at.%Mg) films on SiO,/Si substrate annealed at 10 mTorr of O,.
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18! 4. Effects of annealing temperature and O, pressure on
the passivation failure.
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% 5. Resistivity variation of Cu(4.5, 2.3, 1 at. % Mg)/SiOy/

Si annealed at 300°C at various O, pressure.
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18] 7. Theoretical Mg contents required to form 150 A -thick-
ness MgO on the surface varies upon Cu(Mg) film thickness.

100 @ Pass X Fail
® L ] [
£ 105
é i e ] [
L 14
2 ° ° °
’E‘_ 01
o e ] ]
00ly @ ® ®
T T T T
1 2 3 4 5
Mg content(at. %)

18| 8. Effects of annealing temperature and O, pressure on the
passivation failure after vacuum annealing at 300°C for 10
min.
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3 10. RBS spectra of Si/Cu (2.3 at. % Mg)/SiO,/Si annealed
in vacuum at 600, 700, 800°C.
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