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ABSTRACT

This paper describes a core generator (FFT_Core_Gen) which generates Verilog HDL models of 8 different
FFT/IFFT cores with N=64x2" (0 <k <7) for OFDM-based communication systems. The generated
FFT/IFFT cores are based on in-place single memory architecture, and use a hybrid structure of radix-4 and
radix-2 DIF algorithm to accommodate various FFT lengths. To achieve both memory reduction and the
improved SONR, a conditional scaling technique is adopted, which conditionally scales the intermediate
results of each computational stage, and the internal data and twiddle factor has 14 bits. The generated
FFT/IFFT cores have the SQNR of 58-dB for N=8,192 and 63-dB for N=64. The cores synthesized with a
0.35-ym CMOS standard cell library can operate with 75-MHz@3.3-V, and a 8,192-point FFT can be computed
in 762.7-us, thus the cores satisfy the specifications of wireless LAN, DMB, and DVB systems.
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s = llog,N| // Number of stage
b=log, N // Number of address bit
aylb—1:0]=cnt[b—1:0]
for k from 1 to s begin
if (k=1)
, = Conoat(a“ 1: 0],(1“ b—1: 2])
else
if (k=s)
@, =G
else

if (k=2)

a, = concat{swap(a;,_, [b—2k+3:b—2k+2],q, | [b—2k+1:0—2k]),q, ,[b—2k—1:0]}

else
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(avg) | gate [bytel (BAL Al 2=El)
64 | 63.80 | 14,548 | 2,048 2.55 3.2 (WLAN)
128 | 61.22 | 15,031 | 4,096 6.81 160 (ACIS)
256 | 6290 | 14,994 | 8,192 13.62 125 (DAB 1)
250 (DAB II)
512 | 6043 | 15,556 | 16,384 | 34.05
234 (ADSL)
500 (DAB IV)
1024 | 60.22 | 16,113 | 32,768 | 68.10
102.4 (WiBro)
1000 (DAB 1)
2048 | 59.19 | 16,940 | 65,536 | 163.43
224 (DVB-T:2k)
4096 | 58.50 | 17,874 |131,072| 326.86 448(DVB-H:4k)
8192 | 58.43 | 21,297 |262,144| 762.68 896 (DVB-T:8k)
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Spiffee[4] | CS2410[5] | CFMRI[6] | This paper
Technology | 7 0.18 0.18 035
[1m]
Gate count | 115,000 39,000 37,000 16,113
Frequency
[MHz] 173 100 100 75
Memory
[KByte] 45 40 8.0 4.0
Radix radix-2 |mixed-radix mixed-radix| radix-2/-4
In-place Yes Yes Yes Yes
Word .Iength 18 16 16 14
[bit]
Computation
5,100 5,175 1,280 5,120
cycles
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