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Nano-structures control of Co(W) alloy films by atomic layer deposition
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The effective resistivity of interconnects are predicted to be increased by ULSI
shrinking. Barrier/liner layer formed on the side walls of Cu lines and via is required
to be thinner and to have lower resistivity than conventional one. In our research,
cobalt film with tungsten addition [Co(W)] film has been focused on from the view
point of good adhesion with Cu. We have succeeded in forming Co(W) films by
atomic layer deposition (ALD). Co(W) films were confirmed to have barrier property
against Cu diffusion and low resistivity from 60 to 90 pQ -cm, which indicates
that Co(W) can be a promising material for next-generation Cu interconnects as a
single-layered barrier/liner.
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Fig. 1 Sequences for Co(W) ALD.
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Fig. 2 Controlling W concentration in Co(W) film
by altering feed ratio.
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Fig. 3 Diffusion coefficient of Cu into Co(W) films.

100000
90000 A

80000 ’ e

70000

Co 2p3 (Metal Co)

\

>  Scozt
\
—

60000 |-t (. ot
50000 ,\ o

N\
40000 /
N \
30000 N\
20000

Intensity [a.u.]

800 795 790 785 780 775 770
Binding Energy [eV]

Fig.4 Co2p XPS of Co(W) films (a) using Co2(CO)s and
W(CO)s and (b) using (CsH5)2Co and (CsHs)2WH2.
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Fig. 5 W4f XPS of Co(W) films (a) using Co2(CO)s and
W(CO)s and (b) using (CsHs).Co and (CsHs).WHo.
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Fig. 6 TEM images of Co(W) films using (CsHs)2Co and
(CsHs)2WHz: (a) bright-field image, (b) selected area diffraction
pattern, and (c) W concentration analyzed by spot EDX.
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