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Abstract:
This research investigated how niobium (Nb) and 

of Ta on a silicon substrate. Nb deposition pressures of 

within four hours of being loaded into the deposition 

resistivity were evaluated for each condition. The 
results showed that both Nb and Ta deposition pressures 

Ta combination produced the lowest stress magnitude 

Summary of Research:
Tantalum is a promising material for superconducting 
devices because of its electrical and superconducting 

on its crystalline phase. Alpha-phase tantalum is 

can promote the formation of the preferred alpha-Ta 
phase.

fabrication processes. These problems can reduce device 
uniformity and process repeatability. The objective of 
this research was therefore to determine 

and to identify conditions that produced a low-stress 

Wafer preparation was an important part of the 

performed within four hours of deposition to limit the 

the same cleaning requirement to each wafer also 

deposition conditions.

Film stress was determined by measuring wafer curvature 

measurement system. The change in curvature was used 

overall stress magnitude. Film thickness was measured 

deposition rates. Electrical measurements were used to 

then created to compare stress and resistivity across the 
tested pressure combinations.
The results demonstrated that deposition pressure had a 

stress magnitude. Increasing the Ta pressure 
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generally reduced the magnitude of the measured stress. 
A similar overall relationship was observed for the Nb-

produced a stress value closest to zero. It was therefore 

changing the Ta pressure did not produce the same 
response for every Nb pressure. This indicates that the 

completed stack.
Stress could not be used as the only factor when 

would still be unsuitable for superconducting-device 
fabrication if it had the high resistivity associated with 

study.

Conclusions and Future Steps:
This research showed that both Nb and Ta sputtering 

produced the lowest measured stress magnitude.
Consistent wafer preparation was also necessary for 

four hours of deposition helped maintain a clean surface 

cleaning requirement should be maintained in future 

primarily caused by deposition conditions rather than 
surface contamination.
Future work should repeat the most promising conditions 
to determine whether the results are reproducible. 

should also be measured across the wafer. Structural 

determine the superconducting transition temperature. 

and reliability.
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