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Investigation of Electroless Cu-Mn Alloy to
Suppress Thermal-induced Copper

Agglomeration Behaviors

Sung-Te Chen, Giin-Shan Chen, Yu-Lin Lu

Abstract

In this work, a nano-seeding process step, involving dual (vacuum plasma/chemical
solution) surface pre-treatment, is applied for the dense growth of ultrafine (< 3 nm) seed
particles on SiO, dielectric layer, facilitating the electroless deposition of barrier-free
Cu-Mn alloy thin films. The electroless Cu-Mn thin films were incorporated very minute
amounts (0.4 at.%) of manganese. The synchrotron radiation XAS analysis reveals that
manganese can be segregated to form an interfacial oxide layer at the SiO,/Cu interface
upon high temperature annealing in an Ar-H, atmosphere. This study demonstrated that the
capacity of the electroless Cu-Mn layer in maintaining the integrity of the copper
metallization layer by retarding its agglomeration into isolated islands after high

temperature annealing treatment.
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