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Phase Transformation by Cu Diffusion of
Electrolessly Deposited Ni-B Diffusion Barrier for Cu Interconnect
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Abstract The phase transformation of Ni-B diffusion barrier by Cu diffusion was studied. The Ni-B diffusion
barrier, thickness of 100nm, was electrolessly deposited on the electroplated Cu interconnect. The specimens
were annealed either in Ar atmosphere or in Hy atmosphere from 300°C to 800°C for 30min, respectively.
Although the Ni-B coated specimens showed the decomposition of NigB above 400°C in both Ar atmosphere
and H, atmosphere, Ni-B powders did not show the decomposition of Ni;B. The Niz;B was decomposed to Ni
and B in Ar atmosphere and the metallic Ni formed the solid solution with Cu and the free B was oxidized
to B2O3;. However, both the boron hydride and free B were not observed in the diffusion barrier after the
annealing in Hy atmosphere. These results revealed that the decomposition of NizB by Cu made the Cu
diffusion continued toward the Ni-B diffusion barrier.

Key words electroless Ni-B deposition, diffusion barrier, NigB decomposition, Cu interconnect.
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Fig. 1 Cross sections of an Al interconnect(a) and a Cu
interconnect(b).
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Fig. 2. XRD patterns of electrolessly deposited Ni-B ditfusion
barrier on Cu as a function of annealing temperature for
30 min in Ar atmosphere. (a) as deposited (b) 300°C (c) 400°C
(d) 500°C (e) 600°C (f) 700°C (g) 800°C
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Fig. 3. DSC curve of Ni-B powders at a heating rate of 10°C/
min in Ar atmosphere.
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Fig. 4. XRD patterns of Ni-B powders as a function of
annealing temperature for 30 min in Ar atmosphere. (a) RT (b)
300°C (c) 400°C (d) 500°C (e) 600°C (f) 700°C (g) 800°C
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Fig. 5 XRD patterns of electrolzssly deposited Ni-B diffusion
barrier on Cu as a function of arnealing temperature for 30min
in H, atmosphere. (a) as deposited (b) 300°C (¢) 400°C (d)
500°C (e) 600°C (f) 700°C (g) 800°C
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Fig. 6 XRD patterns of Ni-B powders as a function of
annealing temperature for 30min in H, atmosphere. (a) RT (b)
300°C (c) 400°C (d) 500°C (e) 600°C (f) 700°C (g) 800°C
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Fig. 7 AES depth profiles of e ectrolessly deposited Ni-B diffusion barrier on Cu as a function of annealing temperature for 30min
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