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ABSTRACT Adhesion of CVD W to the TiN glue layer in the blanket W process which is a promising
candidate for filing contact holes in subhalfmicron ULSIs has been investigated. The adhesion was en-
hanced with increasing the W film thickness due to the decrease of the TiN film stress. The adhesion
strength was increased by the sputter etching of the TiN surface prior to the W deposition owing to the
removal of contaminants and the increase of the surface roughness. The adhesion of the W film to the
TiN glue layer property was also improved by Ar ion implantation of the TiN surface owing to the

activation of the TiN surface.
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Fig. 1. Adhesion strength for CVD-W deposited on
TiN by SiH, reduction as a function of W film
thickness.
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Fig. 2. Fllm stress as a function of film thickness
for CVD-W films deposited on 1000 A Ti.
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Fig. 3. Adhesion strength for CYD-W deposited on
TiN by SiH;+ H: reduction as a function of W film
thickness.
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Fig. 4. Adhesion strength for CVD-W deposited on
TiN by SiH.+ H. reduction as a function of sputter
etching depth.
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Fig. 5. Nitrogen 1s ESCA spectra for the surface and bulk of the reactive sputtered TiN film with various

Ar*rf-sputtered etching pretreatment thicknesses.
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Fig. 7. Ti 2p ESCA spectra for the surface and bulk of the reactive sputtered TiN fiim with various Ar ion

implantation pretreatment dosages.
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