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Reconfigurable Dual-mode Variable-size FFT/IFFT Processor
Core and the Application to Symbol-based FDD Adaptive
Modulated OFDM and DMT Systems.
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Abstract

OFDM and DMT techniques have caught much
attention because of the strength in solving the
intersymbol interference (ISI) problem. To meet the
broadband requirement, high OFDM (DMT) symbol
rate and large-size FFT/IFFT are inescapable features
in high bandwidth transmission systems. The short
symbol period makes FFT/IFFT timing-critical
calculation in OFDM (DMT) systems. Not conducting
large-size FFT/IFFT upon an expensive hardware
platform, we propose a smart way of computation
scheme for symbol-based FDD OFDMA (e.g. IEEE
802.16a) and VDSL systems. To maximally utilize the
computation kernel and minimize the processing time
especially for a OFDM(DMT) system with adaptive
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modulation schemes, we also propose reconfigurable
dual-mode variable size FFT/IFFT processor core
architecture. By optimally partition FFT/IFFT upon
this reconfigurable processing core, we could speed
up the computation significantly without increasing
the extra hardware cost.

Keywords: OFDM, OFDMA, DMT, VDSL,
Reconfigurable hardware, Dual-mode
FFT/IFFT, adaptive modulation, low-cost.
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® Radix-2 Variable-Size FFT/IFFT
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Figure 1: (a) 16-point radix-2 DIT FFT; (b) 16-point radix-2
DIT IFFT

®  Dual-mode Re-configurable FFT/IFFT
Processor Architecture
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Figure 2: Dual-mode variable-size FFT/IFFT Architecture
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®  Conflict Free Memory Addressing
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®  FFT for Few Frequency Bins
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®  Dynamic Block Size Adjustment
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