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Topic:
Design and Simulation of an Energy-Efficient Temporal Pipeline Using RSFQ Logic

Description:

Traditional RSFQ (Rapid Single Flux Quantum) circuits achieve ultra-fast operation but still depend on sequential,
memory-based data paths similar to conventional digital systems. This project explores a temporal pipeline
architecture in which information is represented by the timing of SFQ pulses rather than stored voltage states.
By propagating computation through controlled pulse delays, the pipeline eliminates intermediate storage and
clocking overhead, enabling memory-less and energy-efficient computation. The project involves designing a
small multi-stage RSFQ-based temporal pipeline, simulating its timing behavior, and comparing its performance
and energy efficiency against a conventional RSFQ pipeline. The work contributes toward developing next-
generation temporal co-processors for superconducting computing systems.

Requirements:

e Basic understanding of digital logic design and pipeline/dataflow architectures.
e  Experience with WRspice or similar circuit simulation tools for superconducting devices.
e  Working knowledge of Python or MATLAB for waveform analysis and visualization.
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