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Mo.va.on:	
  
Can TaxN offer advantages over AlOx barriers? 

•  Thermal stability – can use optimized 
dielectric, potential for 3D scaling 

•  Barrier properties can be tuned – self 
shunting, may be less susceptible to 

electronic defects 

•  High quality films and JJs previously 
demonstrated on crystalline substrates 
and/or with high temperature growth 
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Approach:	
  
Explore Nb/TaxN/Nb JJs grown at 

ambient temperature on SiO2/Si 
substrates (for future scaling) 

see M. D. Henry poster! 

Tunable Resistance 

Ta:N ratio 
N2 pressure 

AFM: smooth XRD: disordered 

20 nm, rRMS = 0.36 nm 

Single TaxN films on SiO2/Si substrates are 
smooth, single phase and have tunable 

electronic properties  
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•  IcRn products depend on both barrier 
thickness and N content 

•  IcRn products up to 0.35 mV have been 
achieved 
Future	
  Direc.ons:	
  

•  Improved statistics to better understand 
dependence of properties on N content and 
thickness in order to increase IcRn – 
correlate with 300K resistance 
measurements 

•  Explore multiple JJ layers, processing 
temperature stability 
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