A6 (2024) FE ZFEFITREEME

R PEERE KA | BREE . EBR - BEW TR, FEERE  B233286, K44 : TSOLMON

rnm

ARIUNAA
TF5384  IGHEE S AT fREHES - )l JE—
M H
Staggered LFSR O[al#&i% a1 & 3k
(@ Staggered LFSR Circuit: Design and Evaluation )
Abstract

The Pseudo-Random Number Generator (PRNG) generates sequences based on specific computational
methods or algorithms, and thus its values are predictable from the output history and internal states. The
Linear Feedback Shift Register (LFSR) is widely used as a PRNG due to its simplicity, and it has been
implemented in both software and hardware.

LFSRs generate one bit per cycle, which might be insufficient for high-throughput applications.
Parallelizing multiple LFSRs, generation speed can be enhanced. However, this approach introduces
challenges, such as correlation between LFSRs and increased resource consumption.

To improve generation speed without compromising quality, Gu and Zhang (2009) introduced the Leap-
ahead LFSR, which increases random bit generation rates by applying feedback polynomials multiple
times per cycle.

Subsequently, Ichikawa (2023) proposed the Staggered LFSR, a new PRNG that samples LFSR values
at variable cycles. The SLFSR employs two LFSRs: a main n-bit LFSR and a fluctuation control f-bit LF'SR,
with variability introduced by parameter m.

This study designs and evaluates SLFSRs in Verilog HDL, synthesized on Xilinx Vivado. Several designs
were developed to assess performance, including a 64-bit LFSR, and a 32-bit SLFSR with a fluctuation
width of 16 bits. A 16-bit fluctuation showed resource differences: a 32-bit SLFSR required 55 LUTs and
120 FFs, while a 64-bit SLFSR used 106 LUTs and 224 FFs.
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