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Electronic structures analysis of the CVD-ZrN films using high resolution

angle-resolved photo-electron spectroscopy
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A few nm order thick ZrN film grown by chemical vapor deposition behaves as a metal when deposited on
Cu, but as an insulator when deposited on a dielectric layer. In order to study the characteristics of thin ZrN
films, electric structures of thin ZrN films were investigated by high-resolution photoelectron spectroscopy
method. From the valence band spectra, the valence band edge of the ZrN film deposited on Cu was found to
be much closer to Fermi level than that on SiO,. This result indicates that electric structures of thin CVD-ZrN
films greatly depends on the underlying material, and that the peculiar characteristics of thin ZrN films is
attributed to the change of their electric structures.
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Fig.1. Resistivities of ZrN films vs. the thickness. In
the case of ZrN/TiN/SiO,, resistivity includes that
of TiN. ZrN/SiO, shows over range at the ZrN
thickness of 4.5nm.
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Fig.2. Schematic illustration of a ZrN capped Cu

interconnect.
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Fig.3. Valence-band spectra of ZrN/SiO, and ZrN/Cu.
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Fig.4. Core-level spectra of ZrN/SiO, and ZrN/Cu.
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