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Effect of Ti film against the adhesion between Cu and TiN films
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The effect of inserted Ti film as an adhesion promoting layer in Cu/Ti/TiN structure was studied.
The Ti film of 15 nm thickness clearly promoted the adhesion four times as strong as Cu/TiN
structure, while the effect of the Ti film of 80 nm thickness was not clear. The difference in the
promotion appears to relate with the structure of Ti. The hydrogen included in the atmosphere of
annealing was occluded in Ti of 80 nm thickness and led to the change to the Ti hydride ; TiH, 2.
Ti hydride was known as the brittle material. On the other hand, though the Ti film of 15 nm
thickness includes hydrogen, the Ti film does not change to Ti hydride and has fcc structure,
according to the results of high resolution TEM and electron diffraction. It is thought that the Ti of
15 nm thickness has an extreme effect as the adhesion layer, because of disturbing of changing to Ti

hydride in Ti film.
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Table 1 The detected elements at fractuvre faces

Nut side Ceramic sub.
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Fig. 3 The AES depth profiles of the fracture faces
of Cu/Ti(80nm)/TiN structure.
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Fig. 5 The hydrogen concentrations in Ti films
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Fig. 6 Phase diagram of Ti-H system'*
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Fig. 7 The result of TEM observation and electron diffraction of Cu/Ti(80nm)/TiN structure
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Fig. 8 The result of TEM observation and electron diffraction of Cu/Ti(15nm)/TiN structure
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Fig. 9 The results of EDX analysis at(a)D), (bX2 part in Fig. 8
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Fig. 10 The result of TEM observation of Ti(15nm)/TiN interface
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Fig. 11 The model of the formation of fcc structured Ti
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