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Measuring ch-ifIges in inductance with microstrip resonators

R. M. Lewis, M. D. Henry,T.Young, M.Wolal<, M. P. Frank, and N. Missert

Measure inductance with
microstrip resonators

Devices:
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• Nb JJ fab process, no JJs
• Measure transmission (S21) using VNA

• Resonator: 15.7 mm long, 2 um wide
• Fit for fo, Qin

Further info refs. Measuring L: [3], PTLs [4,5,6,7], fab: [11,12]

S21 versus T down to 4 K
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Inductance is a crucial parameter
in superconducting electronics

(SCE) circuit design. Understanding
inductance variations with

temperature enables more robust
designs with wider margins.

See refs. [1], [2], [8], [9], [10], [16]
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See for example refs [13], [14] 

• Qin z 400 @ K

• Al etch stop layer may reduce Q investigating

further

• Helps quantify losses in Clock/AC bias lines
• Extrapolate to SFQ pulses at iNj 100 GHz Passive

SFQ transmission lines (PTLs) < 4 mm OK!

See refs. PTL losses: [4,5,6,7], low power Logic: [8,9.10]

Results:
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• Inductance, Lo, shows 19 % increase

between 2 and 6 K

• Impedance, Z, shows 11 % increase
• Phase velocity, vp, shows 11 % decrease

GL, kinetic inductance: refs. [13,14,15]; Compare refs. [16], [17]
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