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Abstact

Long incubation period of W nucleation on the TiN
glue layer is a serious problem in blanket W process. In
this study we investigated the dependence of W
mucleation and growth rate on the preparation method of
the TiIN film, deposition temperature, chemistry,

SiHyWFs ratio and sputter etching, ion implantation, -

and SiH, flushing pre-treatments. Incubation periods of
W nucleation and deposition rates of W growth on three
different TiNs are in the order of TiN>RTP-TiN>
annealed TiN and TINSRTP-TiN<annealed TiN,
respectively. B-W is not found on TiN substrate even
for high SiHy/'WFs ratio. Sputter etching pre—treatment
increases incubation period of W nucleation, while it
decreases deposition rate. SiHy flushing pre-treatment
decreases incubation period, but it slightly decreases
deposition rate.
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Fig. 1 Schematic representation of process flow
for CVD tungsten sample
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Fig. 2 W film thickness
various kinds of

as a function of time for
TiN substrates,
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Fig. 3 Sheet resistance contour map of W film for

various chemistry
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Fig. 4 W fim thickness as a function of time for
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various SiHyWFs gas ratios.
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5 W film thickness as a function of time for

various Ar rf sputter eiching pretreatment
thicknesses.
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various SiH, flushing pretreatment flow rates.



