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Abstract The effect of carrier gases such as nitrogen(N,) and helium(He) on the properties, growth
rate, and conformality of TiN films from tetrakis—diethylamido-titanium (TDEAT) has been investigat-
ed. TiN growth rate and properties are significantly influenced by carrier gases. He carrier gas lowers
the growth rate and yields the films with low resistivities (~25004Q—cm) and low level of oxygen con-
tamination. Noted that the resistivity does not increase further upon air-exposure. On the contrary, N,
carrier gas produces TiN films with relatively high resistivities (<3600u2Q~cm) and high level oxygen
contamination. Moreover, the resistivity continues to increase with time. AES analysis shows that the
different air-sensitivity of TiN films deposited using two carrier gases is attributed to the presence of ox-
ygen in the films. In addition, TDEAT single sourced process provides the step coverage of 18 65% in 2.
0 aspect ratio contacts and He carrier gas tends to the step coverage slightly, compared with N, carrier

gas.
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Fig. 1. schematic of TiN MOCVD system.

Table. 1 Deposition variables for TIN deposition

o Variables Range -
Substrate temp(°C) 250~350
Pressure{Torr) 0.5~4.0
Carrier gas N., He

Flow rate(scem) 250~450
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Fig. 2. Effect of bubbler temperature on TiN growth
rate.
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Fig. 3. Effect of N, flow rate on TiIN growth rate.
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Fig. 4. Temperature effect of TiN growth rate.
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Fig. 5. Dependence of TIN growth rate on deposition
temperature and carrier gas.
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Fig. 6. Conformality of TiN deposited at different temperature with N, He carrier gas.
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Fig. 7. Temperature effect on resistivity of TiN films
deposited using different carrier gas.
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