P31

Creation of thin superconducting MoCN covering by cathode sputtering
technique as a basis film for functional cryogenic nanoelements
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At present, studies of thin superconducting films as a basis for nanoscale electronic devices
(such as single-photon detectors) are of great interest in connection with high values of critical
current densities (3-6 MA/cm?) and relatively high superconducting transition temperatures (12-
14 K). Nowadays many type of thin film superconductive materials (NobN, MoN, MoC) are used
to build up SSPD and HEB devises. However, with the rapid development of cryoelectronics, the
search for new materials remains urgent.

Films made by cathode sputtering were used to create molybdenum carbonitride (MoCN) of
various thicknesses on SiO; substrates using a Mo and C mosaic target. Sputtering carried out in
a nitrogen atmosphere at temperature of 800 °C. Formation of structures for electrical
measurements was performed by electron lithography and plasma-chemical etching, followed by
deposition of Ni-Pt contacts.

The dependence of resistance on the temperature was measured in the temperature range
4.2-300 K. It was found that the obtained material showed superconducting properties. It was
investigated the dependence of superconducting state transition temperature dependence on the
film thickness as well as the dependence of the transition critical current on the temperature in the
temperature range 4.2-13 K.

The thicknesses of the films was measured by bright-field TEM technique on the FIB cut
cross-section samples. Chemical elements depth distribution profiles were measured by EELS
technique in STEM mode of transmission electron microscope with accuracy of the electron probe
size (~0.15 nm). We used 0.5 nm step size to get the chemical elements depth distribution profiles.
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