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Abstract MOCVD(Metal Organic Chemical Vapor Deposition)TiN has been prepared from TDEAT(Tetrakis
Diethylamido Titanium) and NH,. The two reactants were premixed in the gas delivery line and then introduced into
the reaction chamber. The premixing of the reactants was designed to allow the gas- phase reaction in the gas delivery
line, which may be required to produce carbon-free TiN. The results revealed that the use of the premixing of two re-
actants allowed the deposition of TiN films with low level of carbon and oxygen contamination plus relatively low
resistivities(~800 u@2-cm). In addition, increasing the flow rate ratio of NH, to TDEAT improved the conformality sig-
nificantly, probably due to the low sticking coefficient of the intermediates(e.g., adduct) generated from the gas phase
reaction. Based on the QMS(Quadruple Mass Spectrometer) analysis, the overall reactions were proposed to include
two competitive reactions. Noted that the particle generation was not observed for the TDEAT/NH; binary chemistry,
partly due to the effective confinement of gas phase reaction in the gas line and partly due to the effective control of
the gas phase reaction itself. Consequently, the use of the premixing of the reactants could be a promising method for
deposition of low resistivity TiN films with high step-coverage and no particle generation.
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Table 1. TiN T&4d8 o] wigF

Chemistry Variables (Range)
Substrate temp : 250~375C
TDEAT Pressure : 0.5~5 Torr
Flow rate(He) : 100~400 sccm
Substrate temp : 300~350°C
TDEAT+NH, | NH:/TDEAT flow rate ratio : 1~30

Pressure : 1 Torr
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Fig. 1. TiN growth rate as a function of deposition temperature.
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Fig. 2. Dependence of the thickness of TiN deposited at 350°C,
for 15min on NH,/TDEAT flow rate ratios.
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Fig. 3. Dependence of the resistivity of TiN deposited at 350°C,
for 15min on NH,/TDEAT flow rate ratios.
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Fig. 4. The variation in resistivity of TiN films as a function of
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NH; flow rate.(Resistivity variation(%)

is the resistivity of as-deposited TiN, R, is TiN resistivity in
20days after exposing to air.)
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