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A design and implementation of a high speed 2-D sliding FFT
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Abstract: This paper introduces the basic characteristic principles and hardware implementation of slid-
ing fast Fourier transform(FFT) using 2-D FFT algorithm, and completes the application specific in-
tegrated circuit(ASIC) design of 2-D FFT with 256 window length and 16 step size. With the restric-
tion of sequence integrity, the traditional FFT algorithm cannot meet the processing speed require-
ments of some high real-time signal analysis fields due to its large time delay. In this paper, sliding
FFT algorithm is used to overcome the dependence of traditional FFT on sequence integrity. The slid-
ing FFT processor uses 2-D FFT to compress the computation time of the new sequence, takes radix-
16 butterfly arithmetic unit as the core, and adopts coefficient multiplexing and high radix Booth
method to optimize coefficient coding technology, so as to compress the number of multipliers and re-
duce the circuit area. Compared with the traditional algorithm, the calculation time of single sliding
window length of the designed 2-D sliding FFT is reduced by 16. 1%. Compared with the result of
MATILAB, the signal-to-noise ratio(SNR) of the 2-D sliding FFT is more than 130 dB. In the TSMC
28 nm process, the main frequency is 600 MHz and the area is 1 980 pmX<2 060 pum.
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