A
8 1%

OFDM

=z 2007-44SP-5-10

Radix—8 FFT #+X

2aY 9

OFDM& 1% Radix-8 FFT 4

( High-speed Radix-8 FFT Structure for OFDM )

[e)

2}

3} o

3 ¥, 8l

*%
¢

b

g}
=}

X] zl\_**

—

, = o7

( Young-Beom Jang, Eun-Sung Hur, Jin-Su Prak, and Dae-Ki Hong)

2 o
o] ERoNE T4 FFT 798¢ 9% Radix-8 728 AQ¥rh A¢ FFT 729 94£ Radix-8 DIFDecimation In
Frequency) Y] ei4t7] FZolth. Radix-8 Fue|Ee néAele 7Fssht 7AUA0] F7kshe wilol ded, A FxE

ZAGAS

v a

DA(Distributed Arithmetic) W4& Al43le] FEFoEH 7@ HHo| Frlste

[o]
AL &

d 4 It 64-point

FFTol tste] 71&9) Radix-4 Whi|d4t7]s} AIQte Radix-8 WHl@A71E 242 Abgste] 7@ A 7EWH ] 492%7}

z7b8tQtt. &, Throughput® 2812 Z71A17)7] 918t st=slole 492%% 37+eH& Verilog-HDL

[e]
A3&

T8k &l

o B8 712 725 A¢ F27b 2L Throughpute F& Afols AFARIE 64%7)F F28A Atk B Ag| v
dx712 AL43HE FFT F2E& 24/438 FFTE Za238c OFDME $42%7|9 AH8d & glrh

Abstract

In this paper, a Radix-8 structure for high-speed FFT is propose. Main block of the proposed FFT structure is

Radix-8 DIF(Decimation In Frequency) butterfly. Even throughput of the Radix-8 FFT is twice than that of the Radix-4
FFT, implementation area of the Radix-8 is larger than that of Radix-4 FFT. But, implementation area of the proposed
Radix-8 FFT was reduced by using DA(Distributed Arithmetic) for multiplication. For comparison, the 64-point FFT was
implemented using conventional Radix-4 butterfly and proposed Radix-8 butterfly, respectively. The Verilog-HDL coding
results for the proposed FFT structure show 49.2% cell area increment comparison with those of the conventional Radix-4
FFT structure. Namely, to speed up twice, 49.2% of area cost is required. In case of same throughput, power consumption
of the proposed structure is reduced by 25.4%. Due to its efficient processing scheme, the proposed FFT structure can be

used in large size of FFT like OFDM Modem.
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g 49} 2o}
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719 670 shiftg AH&StAT. WA 7749 SAE

(588)

5= 89
xla S xl
>>1
X1b @D

>>3 ES
(47
>>4 A
hv
N
>>6 A
D
>>8 A
D
A

>>14
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Fig. 4. SA block 1 structure.
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Fig. 5. Proposed DA block structure.
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Fig. 6. Proposed DA block(b) structure.
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4.1 64—point FFTE 8t Hll

64-point FEToll thalel A<t
A71¢} 71#9] Radix-4 DA U¥
o TRFoH AL FZ
TZE 2 2HONZ FAHM,

?l Radix-8 DA v
1447 & 2z ALg-3t
FEAE AYEY. At

Aok FFRE AL

64-point FFTS ££5& 19 73 2t 7|9 3749

E 2 ojl=aiad MUX &3 %
Table 2. MUX output values of address.

xln | x2n %3 xb £9 yb
0 0 0 0
0 1 Sh Cb
0 Ch -Sh
1 1 Cb+Sb -Sb+Ch
x3n | x4n 29 xc %4 yc
0 0 0 0
0 1 Sc Ce
0 Ce -Sc
1 1 Cct+Sc -Sc+Cc
x5n | x6n 9 xd 9 vd
0 0 0 0
0 1 Sd Cd
1 0 Cd -Sd
1 1 Cd+Sd -Sd+Cd
X | x8n &9 xe 24 ye
0 0 0 0
0 Se Ce
1 0 Ce -Se
1 CetSe -Se+Ce
x9n | x10n 9 xf 9 yf
0 0 0 0
0 1 St Cf
1 0 Cf =St
1 1 Cf+Sf -Sfe+Cf
xlln | x12n 9 xg 29 yg
0 0 0 0
0 1 Sg Cg
1 0 Ce -Sg
1 1 Cg*+Sg —5g+Cg
x13n | x14n £ xh %9 yh
0 0 0 0
0 1 Sh Ch
1 0 Ch -Sh
1 1 Ch+Sh -Sh+Ch

2Ho|XZ FAE Radix4 7+
7k AL E ], o] Fzo i 2
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Fig. 7. Proposed Radix-8 64-point FFT for over-all
structure.
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Fig. 8 Conventional Radix-4 64-point FFT for over-all
structure.

4. 2 Simulation
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& 27t AL&3ke 64-point FFTE F&3te AA&

9

E 3 DAE =&8% 64point FFT Radix-87Z2| C
simulation 23t
Table 3. C simulation result for 64-point FFT
Radix-8 using DA.
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X(55)| 0001011010100111 X{(%) 1111101110010010
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X235 64-point FFT Radix-87Z2} verilog HDL simulation 22t
9. Verilog HDL simulation result for 64-point FFT Radix-8 algorihm using DA structure.



92

E 4. e4point FFT 7|E7 =2t Mt x2| Gate count Hlud

OFDM& 1% Radix-8 FFT 2%

g9y 2

Table 4. Gate count for conventional and proposed 64-point FFT structures,

b-total
T2 1 stage 2 stage 3 stage j::ll a(;ea
R4 | DA 24 | DA 54 | DA
29| DC sz | 2= TW | DC g TW | DC o TW
71¥ | 9660 13569 41,892 13569 11942
4,300 772 4,800 356 4800 104,829
2z | (4830 (4523 (20946 (4523 Gent
x2) x3) x2) x3) x2)
Ak | 18,784 32,221 43,868
22 | @m 34,333 | f& %,3 1,474 (2)1(,2%34 34,333 156,436
x2)
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