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Abstracl Change of the properties of selective CVD-W by SiH, reduction with the variation of deposi-
tion time and pressure has been investigated. The time required for covering the whole Si substrate by
tungsten at 300°C under the pressure of 100mtorr is approximately 30 seconds. The film thickness tends
to increase linearly in the early stage of deposition process and parabolically later, sheet resistance of the
film tends to decrease rapidly initially, and slowly later with deposition time.

Tungsten grain size does not change much, but grain boundary becomes hazy in the pressure range of
50-300mtorr. Also no 8-W but only a-W was found in this pressure range. The deposition rate and elec-
trical resistivity of tungsten tend to increase with increasing pressure.

The results of AES analysis show that pressure does not much affect Si/W ratio of the tungsten film

and silicidation at the W/SI interface.
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Fig. 1. Schematic representation of selective tung-
sten sample
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Fig. 2. Schematic representation of selective tungsten deposition process.
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Fig. 3. SEM micrographs of W films deposited at various deposition times.
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Fig. 4. Tungsten film thickness as a function of de-
position time.

7539 FEAA T 7, o Althol A
Wete] AZAYTZE Fig. 3dl4] Bxo] 2
B=7t W wAg FREOR)ANM ZAHH
T e 2 FR(602)E AREEI}
aA g Wb SA9 Frtel ©E |
Ao 7tA(Fig. Bl FEHoZE WF
Ao F7ll wE ol AAFH=E FIhol
Zdstn = e ddeze A 4
gof 7|dste Aoz Az vFo] T

SHEET RESISTANCE ( o/0)

FEAESEA A1A A4E (1991)

o b— .
0 1000 2000 3000 4000 5000
THICKNESS (&)

Fig. 5. Sheet resistance as a function of tungsten
film thickness.
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Fig. 7. X-ray diffraction spectra of CVD-W films
deposited on Si under various pressures.
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Fig. 8. Deposition rate as a function of pressure.
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Fig. 9. Resistivity as a function of pressure.
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