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Selection of Precursors and Reducing Reagents
for Deposition of Oxygen-free Cobalt film
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Chemical vapor deposited Co are tried to be introduced in trenches or via of Cu-
interconnect as a cladding layer. Process and precursors for oxygen-free Co film is
required for this purpose. We have chosen bis(cyclopentadienyl)cobalt as a cobalt
precursor and considered the effective reducing reagent for forming cobalt film.
Quantum chemical calculation concluded that NH, radicals promotes dissociation
of bis(cyclopentadienyl)cobalt. Based on the calculation, we succeeded in forming
oxygen-free cobalt film by alternate feeding of the precursor and NH, radical, which
was generated by hot filament in gas phase.
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Fig.1 Energy diagram in a process of a direct reducing
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Fig.2 Energy diagram in a process via H-complexation
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Fig.3 The dissociation energy in processes via complexation with or without reducing reagents
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Fig.4 Configuration of the deposition tool
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Fig.6 (a) XPS spectra and (b) carbon contents in
varying deposition temperature
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Table 1 Results of comparing experiment to confirm the
effectiveness of NH; radical

Reducing reagents Hot wire (HW)  Deposition

H, with HW No deposition
N, (25v0l1%)+H,(75%vol%) with HW No deposition
NH, without HW  No deposition
NH,4 with HW Co film available
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