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Abstract The growth of hafnium oxide thin films by atomic layer deposition was investigated in the
temperature range of 175-350°C using HfIN(CHj;);], and O, as precursors. A selflimiting growth of 0.6 A/cycle
was achieved at the substrate temperature of 240-280°C. The films were amorphous and very smooth (0.76-
0.80 nm) as examined by X-ray diffractometer and atomic force microscopy, respectively. X-ray photoelectron
spectroscopy analysis showed that the films grown at 300°C was almost stoichiometric. Electrical
measurements performed on MoW/HfO5(20 nm)/Si MOS structures exhibited high dielectric constant(~17) and
a remarkably low leakage current density of at an applied field of 1.5-6.2X 107 A/fem® MV/em, probably due to

the stoichiometry of the films.

Key words ALD(Atomic Layer Deposion), HfIN(CH;)s)4, hafnium oxide, dielectric constant.
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Fig. 1(a). The growth rate as a function of HfIN(CHj),l, pulse times for the films grown at 270°C, (b). The growth rate as a
function of first Ar purge times for the films grown at 270°C, (c). The growth rate as a function of O, pulse times for the films
grown at 270°C, (d). The growth rate as a function of second Ar purge times for the films grown at 270°C.
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Fig. 2. The growth rate as a function of substrate temperatures.
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Fig. 3. XPS data of the film grown at the substrate temperature
of 270°C.
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Fig. 4. Hf 4f and O 1s XPS data of the films grown at various
temperatures.
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Fig. 5. Transmittance spectra of HfO, films grown by ALD
with various substrate temperatures.
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