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Electroless plated CoMn for application to TSV diffusion barrier
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The demand for a low-cost metal filling technology to TSVs of 3D integration is increasing. In this situation, we
studied a new diffusion barrier metal of Co-Mn alloy formed by electroless plating. We used hydrazine-hydrate as a
reducing agent to obtain a low electrical resistivity of Co-alloy, compared to other barrier metals such as CoB, and

CoWB.

We succeeded in the deposition of CoMn alloy, and an excellent barrier property against Cu diffusion was

confirmed after 350 °C annealing. Furthermore, electrical resistivity of the CoMn was reduced to 25 pQcm by

annealing at 400 °C in vacuum.

We found a segregation of Mn at the interface between Cu and CoMn, which

suggests a formation of thin CoMnOx layer. It is suggested that this layer has an important role to prevent Cu from
diffusion to Si. This method is very effective to obtain a highly reliable TSV structure with a low cost.
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Fig.1 CoMn deposition rate as a function of the
amount of added MnCI2.
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Fig.2 Temperature dependence of electrical

resistivity for electroless plated CoB, CoWB,

and CoMn films. Thicknesses were 80 nm.
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Fig.3 Schematic drawing of cross—sectional sample
structure. TOF-SIMS analysis is carried out by
repetition of ion etching and TOF analysis of etched
atoms.
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Fig.4 TOF-SIMS analysis of the sample.
(a) electroless CoWB, (b) electroless CoMn with
Mn 0.01M, (c) electroless CoMn with Mn 0.025M.
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Fig.5 Depth profile of atomic ratios of Co,Mn,O and
Si in the electroless plated CoMn on Si film after
350°C annealing, measured by XPS. (a) CoMn
with 0.01M MnCl2 addition. (b) CoMn with 0.025M
MnCl2 addition.
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Fig.6 Cross—sectional SEM image of the TSV
deposited with electroless CoMn. Diameter and
depth of TSV are 4.0 um and 24 u m, respectively.
Thickness of CoMn is 200, 170, and 150 nm at the top,

middle, and bottom of TSVs.
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