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(Characteristics of the aluminum thin films for the
prevention of copper oxidation)
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Abstract

The characteristics of the oxidation prevention layers for the copper metallization were

investigated. The thin films such as Cr, TiN and Al were used as the oxidation prevention

layers for copper. Ultra thin aluminum films were found to prevent the oxidation of copper

up to the highest oxidation annealing temperature among the barrier layers examined in

this study. It was found that oxygen did not diffuse into copper through aluminum films

because of the aluminum oxide layer formed on the aluminum surface and the ultra thin

aluminum film could be a good oxidation barrier layer for the copper metallization.
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Fig. 1. Structure of the multi-layered films.
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Table 1. Sputtering deposition condition of

the multi-layered films.

Material Cu Cr TiN Al

Power(W) 100 75 70 70
hSthier Gas Ar e Ar/N2=411 Ar

Dep. RatelA/s) 40 1.2 0.2 16

Sp. Press.{mT)

5 — — -—
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2917] speld Baislch 4 dAe £5 A7l
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Fig. 2. Variation of the oxygen concen-
tration with annealing time.
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Fig. 4. Variation of sheet resistance of the
multi-layered films with annealing
temperature and barrier layers after
annealing. (a) No barrier, (b} Cr,
{¢) TiN and (d) Al
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