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Abstract The rate of tungsten nuclei formation from WF;-SiH, on silicon dioxide surface was mea-
sured. The nucleation rate became faster at high deposition temperature, low carrier gas flow rate and
high deposition pressure. Also the rate became faster at the downstream of the oxide surface compared

to the oxide surface near the inlet. Shape and cross-sectional view of the tungsten nuclei were observed

with SEM and their chemical compositions were also determined.
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Fig.1 Dissociation energy in the ground state
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2WFs+ 3SiH,—2W + 3SiF, + 6H, 3
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Fig.3 SEM micrograph of tungsten nuclei formed
on the silicon dioxide surface at WF,/SiH,/
Ar=10/10/400 sccm, pressure=0.3 torr,
deposition temperature=350C, deposition

time = 10min

100

o
o
1

No. W-nuclei/em?

104 — . -
L} L
200 250 300 350 400
Deposition temperature(‘C)

Fig.4 Number of tungsten nuclei formed on the
oxide surface vs. deposition temperature at

p=0.3 torr, SiH,/WFs/Ar=10/10/

400sccm, deposition time = 10min
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Fig.5 Nuber of tungsten nuclei formed on the
oxide surface vs. deposition time at p=
0.3torr, SiH./WFs/Ar=10/10/400sccm
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Fig.6 Size distribution of tungsten nuclei formed
on the oxide surface at T=3507C, p=0.
3torr, SiH,/WFs/Ar=10/10/400 sccm
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Fig.8 SEM micrograph of tungsten nuclei formea
on the oxide surface at p=0.3torr, T=350
°C, SiHi/WFs=10/10 sccm, above) Ar=
150scem, below) Ar=300sccm (x 20,000)
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oxide surface vs. pressure at T=350C, p=
0.3torr, SiH,/WFs/Ar=10/10/400sccm



s 3
Ty

A, oA S, ol E I g F A BN

7

o]

oX o mg 3% B

-

H

al
b
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formed at the different locations on the
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Fig.12 Cross sectional SEM micrograph of tung-

sten formed on the oxide surface at T=
350°C, p=0.3torr, SiHy/WF¢/Ar=10/10/
300scem
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