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Abstract : This study investigated the effect of surface pretreatment, which removes
native Cu oxides on Cu seed layer, on subsequent Cu electro-/electroless deposition in
Cu interconnection. The native Cu oxides were removed by using citric acid-based
solution frequently used in Cu chemical mechanical polishing process and the selective
Cu oxide removal was successfully achieved by controlling the solution composition. The
characterization of electro-/electrolessly deposited Cu films after the oxide removal was
then performed in terms of film resistivity, surface roughness, etc. It was observed that
the lowest film resistivity and surface roughness were obtained from the substrate whose
native Cu oxides were selectively removed.
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Fig. 1. Relative sheet resistance change before and after
the surface pretreatment.
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Fig. 2. FE-SEM images of Cu surfaces (a) before and after the pretreatment with (b) CA + H,0; and (c) CA only.
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Fig. 3. Schematic diagram of electro-electrolessly deposited Cu film on Cu seed layer and its electrical connection.
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Fig. 4. (a) Sheet resistance and (b) film resistivity changes
of electrolessly deposited Cu films according to the
deposition time.
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Fig. 6. Surface morphologies of electrolessly deposited Cu
films with different pretreatment, (a) without oxide
removal, (b) CA + H,0,, and (b) CA only.
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