SIYEMRIS AT &8s l=2X|(kilect) 20-2, Vol.13 No.1
== 20-13-01-35 http://dx.doi.org/10.17661/jkiiect.2020.13.1.35

AAERL 7L L radix-2° FFT ZEAA

XA

R *
oT

Novel Radix-2° DF IFFT Processor with Low Computational
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8 9 FFT(fast Fourier transform) ZEAXNE= B4l J4, A 4542} 22 taggt 380 & WA AMSH
136 AAY FFT Q4R OFDM A4S ARgsHe BAXAROAE P4dolt), B =Hois dAEdE
7} A3 St=go] &80] 943t N2 radix-26 FFT YIS Aokt 749 AddA wigS ARgsta] 3]HAR}
£ B8l radix-26 FFT ¥TE&ES GE3ht AQk ¢18se 71E g18Ey v|lusiel [z st
24 FA 47 Fo] IS Aok HEY I7E Y S Aok g AHORA IR At S o &
A& FA] Al Bh AeFAVIE ASSE EAFAE 88302 AYE 4 gk B4 AFAl7]E CSD(canonic
signed digit)¥} CSE(common subexpression elimination) ¥18|&S ARESlo] Hoh a8x0o=2 AASH 4 Qi
ARGt radix-26 LaEENA A3 Bh A-FA7IE CSD}F CSEE ol8sto] 88202 AAsks WS ARt
ot AIQket W9 52 Hrkel] A8l SDF(single-path delay feedback) 28 ARSdte] 256 ERIE FFTE A
Alstal FPGAR /et A, ARKE d1ejE2 7|& gaEE Hrh oF 10% BE st=folE AA ARSIt
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Abstract Fast Fourier transform (FFT) processors have been widely used in various application
such as communications, image, and biomedical signal processing. Especially, high-performance
and low-power FFT processing is indispensable in OFDM-based communication systems. This
paper presents a novel radix-26 FFT algorithm with low computational complexity and high
hardware efficiency. Applying a 7-dimensional index mapping, the twiddle factor is
decomposed and then radix-26 FFT algorithm is derived. The proposed algorithm has a simple
twiddle factor sequence and a small number of complex multiplications, which can reduce the
memory size for storing the twiddle factor. When the coefficient of twiddle factor is small,
complex constant multipliers can be used efficiently instead of complex multipliers. Complex
constant multipliers can be designed more efficiently using canonic signed digit (CSD) and
common subexpression elimination (CSE) algorithm. An efficient complex constant multiplier
design method for the twiddle factor multiplication used in the proposed radix-26 algorithm is
proposed applying CSD and CSE algorithm. To evaluate performance of the previous and the
proposed methods, 256-point single-path delay feedback (SDF) FFT is designed and synthesized
into FPGA. The proposed algorithm uses about 10% less hardware than the previous algorithm.

Key Words : FFT, Radix-26 algorithm, Twiddle factor, SDF, Complex constant multiplier, CSD
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Fig. 1. Radix-2 and radix-2> FFT signal flow graph.
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Fig. 2. Radix-2 and radix-2> SDF FFT architectures.
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Table 2. Gate count of each multiplier

oo =4 [CCM_|CCM_|CCM_]CCM_

= M | we | wie | wa2 | we4
2 & [ 1520 | 205 | 416 | 681 | 1,072
FEE eI 013 | 027 | 045 | 071
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Table 3. Twiddle factors for 256—point FFT
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Table 4. Hardware comparison of 256-point FFT

= B HzZezl HE 5
R2%(M1) 4,782 (0.97) 14312 (1)
R2°(M2) 4912 (1) 14,312 (1)
R2%(M1) 4,446 (0.90) 13,800 (0.95)
R2%(M2) 4733 (0.96) 14,312 (1)
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