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Abstract

FFT(Fast Fourier Transform) processor is one of the key components in the implementation of OFDM systems such as
WiBro, DAB and UWB systems. Most of the researches on the implementation of FFT processors have focused on
reducing the complexities of multipliers, memory and control circuits. In this paper, to reduce the memory size required for
IFFT(Inverse Fast Fourier Transform), we propose a new IFFT design method based on a mapping method. By
simulations, it is shown that the proposed IFFT design method achieves more than 60% area reduction and much

SQNR(Signal-to-Quantization-Noise Ratio) gain compared with previous IFFT circuits.
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8 1. CHksh A
(@ QPSK, (b) 16-QAM, (c) 64-QAM
Fig. 1. Various modulation techniques :

(@) QPSK, (b} 16-QAM, (c} 64-QAM.
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23 2. Radix-2 SDF 256ZQIE IFFT = :
(a) Radix-22 SDF 256ZQIE IFFT X,
(b) Radix-2° SDF 256Z9IE IFFT T-X,
(c) Radix-2* SDF 256Z2IE IFFT 7%

Fig. 2. Radix-2 SDF 256 point IFFT structure :
(a) Radix-2® SDF 256point IFFT structure,
(b) Radix-2® SDF 256poaint IFFT structure,
(c) Radix-2* SDF 256point IFFT structure.
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Fig. 3. BF1 and BF2 structure :
(@ BF1, (b) BF2.
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Table 3. Mapping of stage 2 addition(QPSK).
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Table 6. Mapping of stage 1 addition(16-QAM).

in
-1/6(01)
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mod_map(2] nowm&_mw[ol
motmaplt)| (rov—mepfif - non—merfof
mod_mapl0] now__map|0]

3 gt}

Aok 1M 2} stagedl A9 outs TE7] A3
A9 Yoz 2ANZE WEJAT AP 2&
adderZ Y= WA AHRE A7) A8 2HEE
wET) AAHY stage out adderE T3 EEU.
AdderE E3)] Y& stage 29] 8 out[3:012 butterfly
£ B3 Jot 4A 3 mapping addressg YE]
o Al 2" A 8T8 A uet FAst @ glol
A s glojof ghri

a9 49 B uie} Zo] out3:0]& ¥R # S
A3 9lE mapperZ Y FAE E #E 2
g3la ol AU FHAA stage 3RE T 7S
o U3 Fdg A olFA E4.

IV. AlEgold & Hlw

1. MATLAB A|Ed|0|M
WiBrod] 348 4 = 129 59 & 1024-point



20079 118 M3 =FX X 4 A TCE A 113

SDF Radix-2' 7%9¢] [FFT 222 Aota wiz 7|
&9 wi¥o 2 fixed point A BH A HATh A B

dold e ojehst 2k,

@ 1024709 64-QAM 9% data A4

@ 71€9 F22 104-point IFFT Q4

® MATLABY IFFT 42 1024-point IFFT 48}

@ At FZE 104-point IFFT Q4 & U3
WS AX SQNRE o|SH|

N

1S oz2 AEHoA & A twidde factor7}

Xi

LY T R[T T TR TV T T 35T 21 TT170 ]

38 5 Radix2' SDF 1024ZQ\E FFT 71X

Fig. 5. Radix-2* SDF 1024-point IFFT structure.
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56.0|61.6|66.6|69.9|71.1|715(71.6|71.6| 14
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SQNR gain for quantization bits and twiddle
factor bits.
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Table 13. Result comparison of proposed algorithms and
the existing method.
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