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Abstract

Thermodynamic analysis on silicon consumption during the chemical vapor deposition of tungsten

was carried out by calculatina equilibrium concentrations of all possible product species utilizing
a computer program according to VCS. (Viltars-Cruise-Smith} algorithm. The calculation could show
various reaction paths which dominate the tungster deposition under different process conditions. -

According to the calculation, the consumption of silicon can also be reduced at a lower total pressure
in the reactfon chamber with same amount of reacting gases. Furthermore, it was pointed out that
SiH, without He as the reacting gas is most effective for suppression of the excessive consumption

of silicon during the deposition process.
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substance rel, | substance ref.
W (s) 11 | H,lg) 11
Si(s) 11 | WF(g) 11
Si0,(s) 11 | Flg} 1
WO, {s) 11 | HF (g) 11
WO,{s) 11 | Fug) 11
WSi,(s) 12 | H{g) 11
W.Si,(s) 12 | W(g) 11
WF (g) 11 | SiH;F(g) 11
WFa 1 | FOg) 1
F.(g) 11 | SiOF.(g) 11
WFS( ) 11| 0.0 1
W, Fs(g) 15 | H,0 (g) 11
W.on(g) 15 SiOz(g) 11
SiF (g) 11 | W,0.(e) 11
SiF, (g) 11 | W.0,ie) 11
SiF,g) 11 | W,0,{g} 11
SiF, (g) 11 | FHO (g) 11
SiH,F,{g) 11 | FO,g) 11
SiH (g) i1 | FO.(g) 1
SiH,(g) 11 | WOF .(g) 11
SiHF,(g) 11 | WO,(g) 11
Silg) 11 | WO,g) 11
WF. () 11 | Si0{g) 11

Table, 1. Chemical substances which can exist during
the deposition reaction, and references from
which the thermochemical data are available.
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Fig. 1. Equilibrium concentrations for product species

by the reaction of WF, with Si (WF,; = 0.02

mole, Inert/WFe/25, P==0.1 Torr, Si{s) =1
mole)
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