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Abstract

This paper describes radix-4 Fast Fourier Transform (FFT) Processor designed with the new
twice perfect shuffle developed from a perfect shuffle used in radix-2 FFT algorithm. The FFT
Processor consists of a butterfly arithmetic circuit, address generators for input, output and
coefficient, input and output registers and controller. Also, it requires the external ROM for
storage of coefficient and RAM for input and output. The butterfly circuit includes 12 bit-serial
(16x8) multipliers, adders, subtractors and delay shift registers. Operating on 25 MHz two phase
clock, this processor can compute 256 point FFT in 6168 clocks, i.e. 247 us and provides
flexibility by allowing the user to select any size among 4,16, 64, and 256 points. Being fabricated
with 2-um double metal CMOS process, it includes about 28000 transistors and 55 pads in 8.0 x

8.2 mm? area.
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Fig. 1. 64—point radix-4 FFT flow graph.
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Fig. 4. 64—point radix-4 FFT flow graph numbered by Twice Perfect Shuffle.
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