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Over-damped Josephson junctions are essential for many important applications, for example RSFQ (Rapid
Single Flux Quantum) digital circuit, next generation voltage standard so called programmable Josephson
voltage standard (PJVS). The damping to the junction can be provided by external shunt to the SIS
(Superconductor/Insulator/Superconductor) junction or intrinsic conductivity of the junction itself as in SNS or
SINIS junctions. Contrary to the SIS junctions, analysis of the junction parameters and circuit uniformity are not
so easy. We have developed the simulation model to investigate and analyze the properties of the various
over-damped junctions. We observed several interesting properties. The effect of the external shunt to the SIS
junctions and the optimal range of shunt inductance and McCumber parameters for the PJVS was found. Chaotic
instability of SINIS junctions at low frequency was also observed. Margins of tolerable range of / spread and
microwave non-uniformity were calculated. Our simulation model was also used to analyze our experimental
observations on well-operating SINIS Josephson junction array for PJVS which was recently fabricated with
PTB standard process. This analysis demonstrates how we can analyze the properties of over-damped Josephson
junction array with the help of the simulation tool.
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