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Abstract  Adhesion of W to TiN which is used as a glue layer in the blanket tungsten process has been
investigated using the pulling and scratch methods and analysed using surface roughness measurements
by SEM and the reflectivity measurement, the stress measurement and the SIMS depth profiling Sigmifi-
cant differences between the adhesion of the CVD tungsten film to the s-TiN and that to the a-TiN were
found. It appeared that the fomer were better than the latter, which is due to the facts that the s-TIN
film has a rougher surface and a lower stress level and a higher oxygen content than the a~TiN film
Also the ashesion strength was degreaded with increasing the TiN film thickness because of the increase
of the TiN film stress.
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Fig. 1. Schematic representation of the process
flow for CVD-W samples

Table 1. Standrad CVD process parameters for W films
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Fig. 2. Photographs of the pull-off test specimen

(a) and the peeled area (b) after test.
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Fig. 3. EDX (energy dispersive X-ray) analysis of the peeled area
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Fig. 4. Scratch morphology of the SiH, reduced CVD-W film with the thickness of 500 A on
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Fig. 5. Scratch morphology of the Sit, reduced CVD-W film with the thickness of 3000 A on the annealed
TiN
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