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Abstract: With the increase of integration of SFQ (Single Flux Quantum) digital circuits, large scale SFQ circuits de-
sign flow based on standard cell library and IP (Intellectual Property) is gradually replacing the full custom flow that is
widely used in ASIC design. Meanwhile, IP circuits are also playing important roles in robustness verification of cell library
of new fabrication process as benchmark circuits. As one of the most fundamental arithmetic elements, full adder (FA) is
considered to be a significant IP that provides some guidelines for large scale circuits’ design, and we hope to design a stable
working FA with complete correct test function under our developing fabrication process. In this paper, we have demonstrat-
ed two kinds of FA using our SIMIT NbO3 cell library, and tested their logic function and working performance under both
low and high frequency clock. Compared to other FAs of the same type, our single-stage FA reduces the design difficulty and
is flexible to expand while keeping the advantages of less junctions and smaller area consumption, making it instructive in IP
usage. Our two FAs have tested correct function under low frequency clock, and the single-stage FA has wide working mar-
gin. The high frequency test results indicate that the single-stage FA is able to work up to 22GHz clock frequency. Whereaf-
ter, analysis of test results is discussed, and the application exploration of large-scale circuits is carried out in the last.
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BT AR #, o n] LLTE JORE 5 b £ T+ 1P FL % 19 P g
FFEENE .
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