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Abstract

High Performance FFT Circuit Based on
Self-Timed Pipeline

Ryuuichi TAGUCHI

Future wireless networks will be required not only to improve spectral efficiency
solely but also to organize heterogeneous wireless networks such as HetNet for increasing
system coverage and capacity. In such case, it is important to choose a better wireless
interface from available interfaces/cells dynamically, i.e., multiple wireless signal se-
quences have to be processed in real time. However, clock-synchronized circuit modules
for those systems operate based on some prescheduled (fixed) patterns and thus they
lack flexibility to process the signals.

Self-timed pipeline (STP) circuit can flexibly process any combination of signal
sequences even if they are sampled at different frequencies, because STP inherently has
clockless passive operation mode. Therefore, this study focused on the STP implemen-
tation of fast Fourier transform FF'T, which is one of the heaviest functions in wireless
signal processing.

In this study, adaptive parallelization technique of FFT depending on available
amount of the hardware resource is formulated based on the stream-oriented processing
scheme and then designed using the STP circuit. As a result of its preliminary optimiza-
tion on an FPGA (Stratix II, Altera), the proposed 1024 point FFT circuit performed
2.5 M sample/sec. This indicates that it can achieve about 27 M sample/sec. if the

proposed circuit will be realized by using the modern ASIC process, e.g., 40 nm CMOS.
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