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Abstract

FFT(Fast Fourier Transform) processor is widely used in OFDM(Orthogonal Frequency Division Multiplesing) system.
Because of the increased requirement of mobility and bandwidth in the OFDM system, they need large point FFT processor.
Since the size of memory which stores the twiddle factor coefficients are proportional to the N of FFT size, we propose a new
method by which we can reduce the size of the coefficient memory. In the proposed method, we exploit a counter and unsigned
multiplier to generate the twiddle factor indices. To verify the proposed algorithm, we design TFCGs(Twiddle Factor Coefficient
Generator) for 1024point FFTs with R2SDF(Radix-2 Single-Path Delay Feedback), RZ’SDF, R2’SDF, R2'SDF architectures. The
size of ROM is reduced to 1/8N. In the case of R2'SDF architecture, the area and the power are reduced by 57.9%, 57.5%
respectively.
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Table 2. k,,,, generation using counter signal.
i) Csig [r - 1] Csig [T' - 1]
& | decimal | binary binary | decimal
% 0 0 0 0
1 1 1 1
Culr—1:r-2] Cplr=2:r-1]
§ decimal binary binary decimal
% 0 00 00 0
,'\',u 1 01 10 2
2 10 01 1
3 11 11 3
Clr-1:r-3] Clr=3:7r-1]
decimal binary binary decimal
0 000 000 )}
P 1 001 100 4
f;'_<2-, 2 010 010 2
o 3 011 110 6
@ 4 100 001 1
5 101 101 5
6 110 011 3
7 111 111 7
Cyplr—1:r-4] Cs,.g[r—4:r—1]
decimal binary binary decimal
0 0000 0000 [}
1 0001 1000 8
2 0010 0100 4
3 0011 1100 12
4 0100 0010 2
Py 5 0101 1010 10
>9<-_ 6 0110 0110 6
i 7 0111 1110 14
* 8 1000 0001 1
9 1001 1001 9
10 1010 0101 5
11 1011 1101 13
12 1100 0011 3
13 1101 1011 11
14 1110 0111 7
15 1111 1111 15
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000 0 0 0 0
001 1 1 1 1
010 1 0 1 0
011 1 0 0 1
100 1 1 0 0
101 0 0 1 1
110 0 1 1 0
111 0 1 [+] 1
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Table 6. Samsung 0.354m process synthesis resuit.
71E 9 | Mot g | O|S(%)
- | HH(ca) 2942.2 1203.2 59.1
N
cé)” MH(mw) | 3.0032 2.5480 15.1
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| &£&(ns) 7.60 8.74 -15
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Table 7. FPGA synthesis result.
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| 3 K1%) | (K1%) :
| memoy bit | 21,824 | 2,688 | g9 ¢
2 H| &) (11%) (1%) :
£ (ns) 12.102 31.516 | —160.5
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