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Co-analysis of Josephson Junction and
Superconducting Transmission Line Based on FDTD
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Abstract.; Superconducting RSFQ (rapid single-flux-quantum ) circuit was proposed for high performance proces-
sors, which is mainly composed of Josephson junctions and superconducting passive transmission lines. Its modeling and a-
nalysis are the basis of design of superconducting RSFQ circuits. In this paper,a method based on FDTD ( finite-difference
time-domain) to co-analyze superconducting transmission line combined with Josephson junctions is proposed. The FDTD
numerical method is used to solve the telegraph equations of superconducting transmission line and the Newton-Raphson iter-
ative algorithm is used to solve the nonlinear boundary conditions at the interfaces between the superconducting transmission
line and Josephson junctions. The numerical results show that the proposed method has the same accuracy and higher effi-
ciency compared with WRspice simulation software.
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