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Fig.1 XRD patterns of Ta-N/Zr/Si samples deposited at various

temperatures
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Fig.2 Sheet resistance variation of Cu/ Ta-N/Zr /Si samples as a

function of annealing temperature
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Fig.3 XRD patterns of the Cu/ Ta-N/Zr /Si samples after

annealed at different temperature
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Fig.4  Surface morphologies of Cu/Ta-N/Zr/Si sample: (a)

as-deposited, (b) annealed at 700 °C, and (c) annealed at
800 'C for 1 h
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Fig.5 XPS spectrum of sample annealing at 800 ‘C for 1 h
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Fig.6 AES depth profiles of Cu/ Ta-N/Zr /Si as-deposited (a) and
annealed at 800 ‘C (b)
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Effect of Thin Zr Layer Insertion on the Ta-N Diffusion Barrier Performance
in Cu Metallization

Ding Minghui , Zhang Lili , Gai Dengyu , Wang Ying
(Harbin Engineering University, Harbin 150001, China)

Abstract: Ta-N/Zr diffusion barrier was grown on the Si (100) substrates under various substrate temperatures in a RF magnetron

sputtering system. Investigated the effect of thin Zr layer insertion on the Ta-N diffusion barrier performance of Ta-N film in Cu

metallization has been investigated. The results reveal that the microstructure of Ta-N films is amorphous phase at different substrate

temperatures with a higher barrier breakdown temperature of about 100 C than Ta-N film, which can effectively prevent the diffusion of

Cu after annealing at 800 ‘C due to the production of Zr-Si layer after annealing at high temperatures.
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