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Abstract

Self-Timed Circuit Design of
Multimode and Multichannel FFT

Norifumi UNO

In recent years, the amount of traffic in wireless communication network increases
exponentially. To accommodate such huge traffic without any degradation of quality of
service and provide uniform user experience in ubiquitous environment, heterogeneous
wireless network (HetNet) has been investigated.

This paper presents a configuration scheme of multimode and multichannel FFT
(MM-FFT) circuit which is able to process different sampling rate signals. This con-
figuration is implemented by self-timed pipeline (STP) because STP is able to behave
operate passively according to arrival timing of signals and process different sampling
rate signals. The proposed MM-FFT circuit is realized by the STP ring which is com-
posed of a variable parallel butterfly unit and an operand supply unit.

The proposed circuit is designed and synthesized using 65 nm CMOS standard cell
library. The evaluation results reveal that if we choose optimized radix and parallelism
depending on each communication scheme, the proposed MM-FFT circuit can support
present heterogeneous wireless network applications, e.g., 2.4 G sample/s for wireless
personal area network (WPAN), 2-channel 40 M sample/s for wireless local area network

(WLAN), and 2-channel 30 M sample/s for mobile broadband wireless access (MBWA).
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