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Reactive magnetron sputtering has been applied 

for fabrication of NbTiN thin film resistors 

operating at liquid helium temperature. The 

resistivity of the NbTiN films at 4K can be tuned 

in a wide range 

discharge current and sputtering pressure. This 

broad tuning range greatly facilitates the design 

and fabrication of on-chip lumped-element 

resistors for millimeter and submillimeter 

integrated circuits. The NbTiN thin film resistors 

are found to be nitrogen-

resistivity is strongly dependent on the nitrogen 

atom rati Fig.1 for example. A 

numerical model of reactive magnetron discharge 

has been utilized to understand the tuning 

mechanism. The details of this method have been 

presented in the 68th JSAP Spring Meeting 

however without providing sufficient experimental 

proofs. heory to 

reproduce the experimental results and verified 

that the simulation results qualitatively meet well 

with the measured ones.  

The authors thank Akihira Miyachi and 

Kazumasa Makise for their support in experiment. 

This work is partially supported by KAKENHI 

under Grant Number 21H01134. 

 

Fig. 1. Discharge current and voltage of sixteen 

samples labeled by number 1-16 along the 

discharge current-voltage curve (IVC). The 

nitrogen atomic ratio of those samples measured 

by using energy dispersive X-ray spectroscopy is 

show in color code. The following parameters are 

in common for all samples: argon and nitrogen 

flow rates are 50 sccm and 1 sccm respe

and pressure is 1.7 Pa. The metallic IVC measured 

without injecting nitrogen is shown with cross 

symbols. A simulated IVC generated by our IVC 

model is compared with the measured one. The 

point M and C on the IVC indicate the positions 

where the differential of IVC changes in sign.  


