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Elucidation of Cu diffusion barrier mechanism and control of Cu diffusion
coefficient in W-atom-encapsulated Si cage clusters film

OKADA, NAOYA
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A new thin film, "Amorphous silicide film (WSin film) in which tungsten (W)
atom-encapsulating silicon (Si) clusters (WSin, n: 6 to 12) are randomly arranged”, has excellent
barrier properties against Cu diffusion. In this study, we obtained positive proof of the Cu
diffusion barrier mechanism in the WSin film. Furthermore, we controlled the Cu diffusion by
selecting the Si composition n of the WSin film. In particular, it has been clarified that n = 8 and

12 are effective as a Cu diffusion barrier film, and in the WSin film, the constituent W and Si
atoms form a strong covalent bond, resulting in excellent thermal structural stability; therefore,
the diffusion of Cu and Co atoms can be suppressed.
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