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Abstract

A Study on Spatial Parallelization of
FFT Circuit Handling Multiple Streams

Norifumi UNO

In recent years, the amount of traffic in wireless communication network increases
exponentially. To accommodate such huge traffic, heterogeneous wireless network (Het-
Net) technology allowing various sizes of wireless cells has been studied. Because HetNet
has to adopt different wireless communication methods according to cell size, it is nec-
essary for the base stations and terminals to be able to handle these plural wireless
communication methods including different sampling rate signals.

Therefore, those wireless devices need to process different sampling rate signals.
The clock-synchronized circuit cannot process those flexibly because it works under only
predesigned scheduling patterns. This study thus focuses self-timed pipeline (STP) that
can accept any timing signals passively.

Since the fast Fourier transform (FFT) is one of the heaviest processing in wireless
communication, this paper discusses how to improve performance of the existing STP-
based FFT circuit proposed in our laboratory. After that, the paper proposes a spatially-
parallel configuration composed of several existing STP-based FF'T components.

The proposed parallel FFT circuit was designed and synthesized using 65 nm CMOS
standard cell library. The simulation results indicated that the proposed circuit could
achieve higher speed in proportion to the degree of spatial parallelism and that its

maximum throughput was 5.25 times faster than that of FFT circuit on a high end
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FPGA (Stratix V, Altera Corp.). The synthesis tool estimated total cell area of the

proposed circuit 2.36 mm?.

key words multiple signals with different sampling rates, fast Fourier transform

(FFT), self-timed pipeline (STP)
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