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Abstract

We have explored the factors affecting the resistivity of Cu(Mg) alloy, which was prepared by
sputtering. The results show that the resistivity is a function of Mg content, annealing temperature,
annealing time, and Cu-alloy thickness. Addition of Mg to copper increases the resistivity through
solute scattering. In addition, increasing Mg content promotes the interfacial reaction between Mg
and SiOs to produce the free silicon and the generated free silicon dissolves into copper, resulting
in a significant increase of resistivity. Furthermore, increasing oxidation temperature rapidly de-
creases the resistivity at the initial stage of oxidation and then continues to increase the resistivity
to the saturation value with increasing oxidation time. The saturation value depends on the residu-
al Mg content and the thickness of the alloy. TEM and AES analyses reveal that dense, uniform
MgO grows to the limiting thickness of about 150 A. However, interfacial MgO does not show the
limiting thickness, instead continues to grow until Mg is completely exhausted. From these facts,
we proposed the maximum available Mg content needed to from the dense MgO on the surface and
suppress the excessive interfacial reaction.
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Fig. 2. Resistivity variation of Cu(4.5at %Mg) films
on SiIO,/Si substrate annealed at 10mTorr of
O, with annealing temperature.
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Fig. 3. AES depth profiles of the Cu(4.5at.%Mg, films on Si0./Si substrate at the O, pressure of 10mTorr
and the temperature of (a) 300°C, (b) 4007, (c) 500°C, (d) 600°C. respectively.
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Fig. 4. Resistivity variation of Cu(4.5at.%Mg) films

on SiO,/Si substrate annealed at 10 mTorr of
O and the temperature of 300°C, 400°C, 500
C. respectively, as a function of annealing
time.
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Fig. 5. AES depth profiles of the Cu(4.5at %Mg) films on SIQ,/Si substrate at the O, pressure of 10mTorr
and the temperature of (a) 1 min, () 3min, (¢) 10min, (d) 90min, respectively.
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Fig. 6. Cross-sectional TEM images of Cu (4.5at.%Mg) films on Si0,/Si substrate annealed at 10mTorr of O..
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Fig. 7. Resistivity variation of Cu(2.3at. %Mg) films
on SiO,/Si substrate annealed at 10mTorr of
O and the temperature of 300°C, 400°C, 500
C. respectively, as a function of annealing
time.
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