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Abstract In this study, we deposited Cu on Ta, Nb, Co/Ta bilayers and Co/Nb bilayers by an evapora-
tion or electroless-plating method and performed heat- treatments to them to investigate Cu diffusion
on various substrates and adhesion of the Cu film to the substrates. Heat-treated Ta is inferior to Ta
without any heat treatment from the view point of a barrier against Cu diffusion, which is due to crys-
tallization of Ta during the heat treatment. The silicidation temperature of Cu in the Cu/Co/Ta/(001) Si
structure is higher than that in the Cu/Co/(001) Si structure. The barrier property of Nb against Cu is
nearly the same as that of Ta. Also a Pd+HF activation or nitrogen plasma pretreatment enhances the
adhesion of the Cu film to its substrate, as well as Cu nucleation.
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Fig. 1. Ta-Si-Cu ternary phase diagram at room tem-
perature
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Fig. 2. XRD spectra of Cu/Ta/Si sample after furnace

annealing for 30min : (a) 600°C (b) 400°C (¢) 200°C

(d) no annealing
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Fig. 3. XRD spectra of Cu/preannealed Ta/Si sample
(a) 600°C (b) 400

after furnace annealing for 30min :

C (¢) 200°C (d) no annealing
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Fig. 4. XRD spectra of Cu/Co-Ta multilayer silicide/S1

sample after furnace annealing for 30min I (a) 600C
(b) 400C (c) 200°C
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Fig. 8. SEM micrographs of electroless—plated Cu films on Ta after furnace annealing for 30min : (a) no annealing

(b) 200°C (c) 400°C (d) 6007
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