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Abstract

The statistical methodology using RSM (response surface method) was used too ptimize
the deposition conditions of selective CVD tungsten process for improving the deposition
rate and the adhesion property. Temperature. flow rate of SiHs+ and WFs, and H: and Ar
carrier gases were chosen for the deposition variables and process characteristics due to
carrier gas were intensively investigated. It was observed that temperature was the main
factor influencingthe deposition rate in the case of H: carrier gas while the reactant ratio,
SiH4/WFs, had the principal effect on the deposition rate in the case of Ar carrier gas.
The increased deposition rate and the good adhesion to Si were obtained under Ar carrier
gas compared to H: carrier gas. The optimum conditions for deposition rate and anti-
peeling property were found to be the temperature range of 300~320C and the reactant
ratio, SiH«/WFe. of 0.5~0.6.
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Table 1. Three process variables and levels.

Coded test levels

Process factors [-1] {0] [+1]

Tempersture () X 20 300 320

WFe flow rate (sccn) Xa 15 20 25

Sille flow rate (scem) Xa 8 10 12

o

X,

a8 1. A= %‘“dzi‘d 74 Wael 2E(X1 280
~320C). WF6 %%(XZ 15~25sccm),
e SlH4 2 (X3 8~12 scem)9]
code 3} A7 BAA Ay A

Statistic experimental design with
the coded values of the temperature
(X1 from 280 to 320 ), WF6 flow
rate (X2 from 15 to 25 scem). and
SiH4 flow rate (X3 from 8 to 12
sccm) as the independent variables.
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Fig. 5. Contours of the constant deposition rate using Ha(solid) and Ar(dashed) as function of.
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(b) the temperature and the SiHs flow rate at WFs 20 sccm,
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