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Niobium nitride films are of great interest not
only due to their superconducting properties (1i},dlso
owing to their extraordinary mechanical and chemica
stability (2). NbN films feature relatively highitical
temperature (Jup to 17K), critical fields, and critical
current densities (3).

The NbN films have been mostly grown
employing physical vapor deposition (PVD) technigue
including pulsed laser deposition (4), moleculaarbe
epitaxy (5), and reactive sputtering (6,7). Ondtieer
hand, one should pay more attention to NbN thim fil
growth by chemical vapor deposition (CVD), a method
distinguished from the PVD by rather simple appsat
high flexibility of the deposition process, betstep
coverage, higher growth rate etc. NbN films tendriow
at high temperatures (800-1000°C), which appeabeta
disadvantage of the thermally activated, conveation
CVD (8). Nevertheless, creating a plasma dischiargee
reactor can significantly ease the deposition [Rie to
the fact that nitrogen plasma contains partialhized
and dissociated molecules the processing temperatur
many cases, can be kept lower. The choice of psecis
also important: while organometallic precursorshsas
Nb dialkylamides and alkylimides have been showbeto
suitable for deposition of NbN by thermal and plasm
CVD at low temperatures, contamination by carbosh an
especially hydrogen appear to be unavoidable (P,1a0
this work radio frequency (RF) nitrogen plasma icetii
CVD was applied to grow superconducting NbN thin
films using NbC{ as a precursor.

NbN was deposited onto stainless steel substrates

using a gas mixture of dind NbC§. Syntheses occurred
in a quartz vessel between two parallel platespleai
with an RF-generator. The upper of the electrodes w
connected to the 13.56 MHz RF-source through a
matchbox, while the lower electrode was groundde: T
deposition of NbN took place on the lower electratiea.
400°C, while the pressure was held at 5 Torr, the upper
electrode was water-cooled. Nitrogen carrier gas wa
mixed with NbC} evaporated at 86 and delivered into
the gap between the two electrodes. The deposititn
varied depending on the evaporation rate of thelNbC
precursor, this could be also followed by the caloange
of the plasma from light green to yellow-orangetees
precursor was exhausted. Quantitative analysiseof t
coatings was performed using an SEM equipped with a
EDX setup. The crystal structure of the coating was
investigated using X-ray diffraction. The magnetic
properties of the deposited material were measoineal
SQUID magnetometer.

Niobium nitride coatings were mirror-like with a
typical bronze color. The chemical compositionhaf t
samples agreed with the formula NbN. Increasinthef
NbCls precursor content in the feed gas did not appear t
influence the nitrogen contents in the films.
Contamination by oxygen and carbon was not observed
with carbon and hydrogen impurities being exclubgd
the choice of the reaction system. The collectedXR
patterns indicated a cubic NaCl-type crystal strreebf
NbN. The samples were measured to be superconductin

with transition temperatures up to 12 K. Thus iswa
shown that the application of the RF nitrogen plasm
allows for deposition of superconduncting filmscobic
NbN free from H-, C-, and O-impurities from NG@s a
precursor.
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