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Abstract — The W thin films were deposited on Si;N, by a PECVD technique. The effects of substrate
temperature and gas flow ratio on the properties of the W films were investigated. The deposition of W
films were limited by surface reaction at the temperature range of 150~250°C, W films had the
deposition rate of 150~530 A/min and stress of (0.85~14.35x 10’ dynes/cm’ at various substrate
temperatures and SiH,/WF. tlow ratios. SiH/WF, flow ratio affected the deposition rate and stress of the
W films, expecially, excessive flow of SiH, abruptly changed the structure, chemical bonding, and stress
of the W films. Among the deposited W films on TiN, Ti, Mo, NiCr, and Al adhesion layer, the one on
the Al had the best adhesion property.
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Table 1. The growth conditions of PECVD W films

Process parameters Values

Substrate temperature("C) 150~300

f power (W) 30~110

Ratio of SiH/WF, flow rate 0.5~2.7
Pressure(mTorr) 500
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Fig. 1. The schematic diagrm of PECVD system.
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Fig. 2. Deposition rate of W films at various substrate
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Fig. 4. XPS surface scan of W films on substrate tem-
perature. (SiH/WF,=1.3) (a) 180°C, (b) 260°C
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Fig. 10. The deposition rate of PECVD W film on the
various adhesion layers. (T=180°C, SiH/WF.=1, Pres-
sure=500 mTorr, rf Power=50 W)
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