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Abstract

This study proposes a Universal Linear Feedback Shift Register (ULFSR) that generates many
pseudo-random sequences using a single hardware module for stochastic computing. By switching
among 128 tap configurations stored in ROM, the ULFSR replaces 32 separate LFSRs. Simulations
show a 33% reduction in mean |SCC| (Stochastic Cross Correlation) and lower maximum
correlation, indicating improved independence. FPGA implementation on Zybo Z7-10 consumes 50%
fewer LUTs and 20% lower dynamic power. The ULFSR simplifies SNG (Stochastic Number
Generator) design and reduces hardware cost for large-scale SC applications.
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