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Abstract

Implementation and Estimation of FFT

on FPGA Platform for Processor Evaluation

Keizou Mendori

Modern wireless communication requires high-speed fast Fourier transform (FFT)
to achieve higher bandwidth and bit-error-ratio. FFT is composed of a number of but-
terfly computations. Those butterfly computations can be executed in parallel so that
FFT can be calculated faster. Since data-driven processor (DDP) naturally performs
fine-grain parallelism, it can execute data-parallelism inherent in FFT. N-point FFT
involves N/2 parallel butterfly computations. In this case, matching memory (MM) for
firing control of data-driven execution scheme must have enough capacity to execute
N/2 butterfly computations in parallel. Under the limited capacity of MM, reduction
method of the amount of waiting data packets in MM and evacuation method of overflow
data packets from MM should be adopted in DDP to execute large-scale FFT.

This study proposes several methods to avoid overflow of MM in DDP in terms of
both program transformation and micro-architecture while keeping data-driven parallel
processing. The proposed methods are implemented and evaluated by using our FPGA
platform for architectural evaluation. As a result, MM overflow is averted by introducing

32 % additional circuit.
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