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Abstract

Self-Timeed Pipeline Implementation of

Adaptive FF'T for Different Rate Signals

Hajime ooiso

In recent years, such as seen in HetNet, there is an increasing demand for hetero-
geneous wireless communication system that allows mobile terminals to choose the best
wireless interface among available ones. In such terminals, multiple signal sequences
of different interfaces have to be processed in parallel. However, in the conventional
clock-synchronized digital circuit, it is difficult to design adaptive scheduling for various
combinations of the interfaces. Therefore, this study focuses on the self-timed pipeline
(STP) circuit, which inherently has the clockless passive operation mode without clock-
based scheduling, and implements an experimental STP circuit for fast Fourier transform
(FFT), which is one the heaviest functions in modern wireless signal processing.

In the self-timed FF'T circuit, radix-R butterfly operations in Cooley-Tukey FFT
algorithm are continuously invoked based on stream-oriented parallel processing. The
number of invoked butterfly operations is controlled by color identifiers that we intro-
duced as abstraction of available processing resource constrained by concurrently pro-
cessed wireless signal sequences. As a result of FPGA implementation, it is confirmed
that the proposed circuit for radix-2 1024-point FFT performs well under available

hardware resource.
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