
Digital Circuits Using Self-Shunted Nb/NbxSi1-x/Nb Josephson Junctions

David Olaya1, Paul D. Dresselhaus1, Samuel P. Benz1, Anna Herr2, Quentin P. Herr2, Alexander
G. Ioannidis2, Donald L. Miller2, and A. W. Kleinsasser3

1National Institute of Standards and Technology, Boulder, Colorado 80305
2Northrop Grumman Corporation, Linthicum, Maryland 21203

3Jet Propulsion Laboratory, Pasadena, California 91109
E-mail: david.olaya@nist.gov

Abstract - For the first time superconducting digital circuits based on Josephson junctions with 
amorphous niobium-silicon (a-NbSi) barriers have been fabricated and tested. Single-flux-
quantum (SFQ) shift registers operated with ±30 % bias margins, confirming junction 
reproducibility and uniformity. Static digital dividers operated up to 165 GHz for a single value 
of bias current, which was only marginally slower than circuits fabricated with externally 
shunted AlOx-barrier junctions having a comparable critical current density of 4.5 kA/cm2. In 
comparison, self-shunted a-NbSi junctions enabled a doubling in circuit density. This and their 
relatively thick 10 nm barriers could increase the yield of complex SFQ circuits.
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