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REDUCED FLUORI NE CONTAM NATI ON FOR TUNGSTEN CvD
ABSTRACT OF THE DI SCLOSURE A chem cal vapor deposition

process for deposigEDYCED WIAFORMNE CONTAMINATIONFORITENGSTENICED
substrate processing. The nethod incl udes depositing nucleation and bul k

deposition tungsten |ayers. ThgpRa® &t OFTHRIASCLOSUR®Sited by flowing a
first process gas conprising tungsten hexafluoride, silane, nolecular

hydrogen and argon into said substrate processing chanber, where tt]e fl ow
rati o of nol ecul ar hydr oyckemicalarapgonddposition pragess for dppositing artppesieaifimgn a

pressure of tungsten.hexafluoride is larr. The
bul k -deposi ti 6‘Hg§ ‘F‘sﬁ’%‘eé Hb?ns‘ﬁ’g‘ﬁ%%ip{‘%%?%‘@% ?ﬂﬁ]’gaﬁﬁ‘g#‘g&{‘%ﬁ ‘%i/t‘g‘%r by

flow ng a secongierfisitafhlildepositionitingitenlbyas t Fite fueleafibn tuyerlis depobited by
reducti on agent into the substrate processing_chanber

flowing a first process gas comprising tungsten hexafluoride, silane, molecular
hydrogen and argon into said substrate processing chamber, where the flow ratio of
molecular hydrogen to argon is at least 1.5:1 and the partial pressure of tungsten
hexafluoride is less than or equal to 0.5 Torr. The bulk deposition layer is then

10  deposited over the nucleation layer by ﬂowipg a second process gas comprising

tungsten hexafluoride and a reduction agent into the substrate processing chamber.
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