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A Study on the Properties of WSix Thin Film with
Formation Conditions of Polycide

BB E

=y

&‘t . ﬁ ?_\_ 7—-[:“‘

(Yang-Hee Joung - Seong-Jun Kang + Kyoung-Won Kim)

Abstract -~ We perform the physical analysis such that Si/W composition ratios and phosphorus distribution change in
the WSix thin films according to phosphorus concentration of polysilicon and WFs flow rate for the formation of WSix
polycide used as a gate electrode. We report that these physical characteristics have effects on the contact resistance
betwean word line and bit line in DRAM devices. RBS measurements show that for the samples having phosphorus
concentrations of 4.75 and 6.0%10%° atoms/cm® in polysilicon, by applying WFs flow rates decreases from 4.5 to 3.5 sccm,
Si/W composition ratio has increases to 2.05~2.24 and 2.01~2.19, respectively. SIMS analysis give that phosphorus
concentration of polysilicon for both samples have decreases after annealing, but phosphorus concentration of WSix thin
film tas increases by applying WFe flow rates decreases from 4.5 to 3.5sccm. The contact resistance between word line
and bir line in the sample with phosphorus concentration of 6.0%10% atoms/cm’® in polysilicon is lower than the sample
with 175X 10® atoms/cm®. After applying WFs flow rates decreases from 4.5 to 3.5 sccm, the contact resistance has been

improved dramatically from 10.1 to 2.3 Q@ -cm®.
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Table 1 Deposition conditions for WSix thin films

Deposition Parameters Deposition Conditions

P concentration (Poly-Si) | 4.75, 6.0x10” atoms/cm’

WFs flow rate 3.5, 3.8, 45sccm
SiH2Cl; flow rate 150 sccm
Base pressure < 1%X10™® Torr
Operating pressure 0.7 Torr
Deposition temperature 575 T

Annealing 900C, 30min (Nz ambient)
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Fig. 3 XRD spectra of WSi thin film with varying the WFs
flow rate : (a) as-deposited, (b) after annealing
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Table 2 SiW composition ratio of WSix thin fim from RBS
with the variation of phosphorus concentration of
polysilicon and WFg flow rate

2

P ogpemin | WG| i o
45 240
475 38 262
As deposited 35 271
45 2.37
6.0 38 256
35 264
45 2.05
4.75 38 212
After 35 294
annealing 45 20
6.0 38 2.08
35 219
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Fig. 4 AES intensity ratio of Si-to-W as a function of
phosphorus concentration of polysilicon and Ws flow
rate : (a) as—-deposited, (b) after annealing
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Fig. H SIMS depth profile of WSix thin film with the variation
of phosphorus concentration of polysilicon and WFs

flow rate : (a) as-deposited, (b) after annealing
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