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Formation of TiN by Ti Nitridation in NHs Ambient
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Abstract

This study attempts to form a TiN barrier layer against Cu diffusion by the easier and more
convenient method. In this new approach, Ti was sputter-deposited, and nitrided by heat-treating in
the NHs ambient. Sheet resistance of as—deposited Ti was 20 9/J, but increased to 195 /] after the
heat-treatment at 3007C, and lowered to 120 @/ after the heat-treatment at 500C, and 600C. AES
results for these thin films confirmed that the atomic ratio of Ti and N was close to 1:1 at or above
400T heat-treatment. However, it was also found that excessive oxygen was contained in the TiN
layer. To examine the barrier property against Cu diffusion, 100nm Cu was deposited on the TiN layer
and then annealed at 400°C for 40 min.. Cu remained at the surface without diffusing into the Si layer.
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Fig. 1. Variation of sheet resistance as a function
of the heat-treatment temperature.
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Fig. 2. FESEM cross-section micrographs of
Ti/Si (a) as-dep. and (b) annealed at
500°C 30 min. in NH; ambient.
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Fig. 3. AES dcpth profile of Ti/Si specimens
(a) as-deposited and after heat-treating
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and (f) TiN deposited by d.c.
respectively.
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