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ABSTRACT Au/NiCr/Ta multilayers were deposited on Si—(111) substrate by magnetron sput-
tering. The crystal orientations, morphologies of both surface and cross-section, surface roughness
and nancindentation hardness of films were examined by X-ray diffraction (XRD), scanning electron
microscopy (SEM), atomic force microscopy (AFM) and nancindentation. It was clarified that the sur-
face roughness depends on the substrate temperature, and affects resistivity and hardness of the film.
The surface roughness decreases when substrate temperature changed from 100 to 200 C, and then
increases when substrate temperature was above 200 'C. The change of resistivity is approximately
a linear relation with surface roughness.
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Fig.1 XRD patterns of Au/NiCr/Ta films at different sub-
strate temperatures
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Fig.2 SEM morphologies of cross—section(a) and sur-
face(b) of Au/NiCr/Ta films at substrate temper-
ature 250 T
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Fig.3 AFM morphologies of Au/NiCr/Ta flms at different substrate temperatures
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Fig.4 Surface roughness of Au/NiCr/Ta Rlm vs substrate
temperature of silicon
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Fig.5b Nancindentation curves of Au/NiCr/Ta films
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Fig.6 Effect of the deposition temperature on the nanc—
hardness of Au/NiCr/Ta film
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Fig.7 Resistivity vs surface roughness of Au/NiCr/Ta film
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