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Abstract

Tungsten nitride(WNx) films were deposited by PECVD method on silicon nitride(SisN4)
substrate. The characteristics of WNx film were investigated with changing various processing
parameters ; substrate temperature, gas flow rate, rf power, and different nitrogen sources. The
nitrogen composition in WNx film varied from 0 to 45 % according to the NHs and N2 flow rate.
The highest deposition rate of 160 nm/min was obtained for the NH; gas and relatively low
deposition rate of WNx films were formed by N2 gas. WNx films deposited on SisNy substrate had
higher deposition rate than that of TiN and Si substrates. The purity of WNx film were analyzed
by AES and higher purity WNy films were deposited using NHs; gas. The XRD analysis indicates
a phase transition from polycrystalline tungsten(W) to amorphous tungsten nitride(WNy), showing
improved etching profile of WNy films. Thick WNx films were deposited on various substrates such
as TiN, NiCr, and Al and maximum thickness of 1.6 m was obtained on the Al adhesion layer.
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Table 1. The growth conditions of PECVD
WN films.
Parameter unit Value
Substrate temperature T 20 ~ 30
rf power w 30 ~ 150
Flow rate of Sitly sccm 35 fixed
Flow rate of WEs scem 2 fixed
Flow rate of NHs, No secm 0~6
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Fig. 1. The deposition rate of WNx film at various
substrate temperatures.
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