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Abstract

This paper describes a design of FFT/IFFT Core(FFT256/2k), which is an essential block in terrestrial DMB modem. It
has four operation modes including 256/512/1024/2048-point FFT/IFFT in order to support the Eureka-147 transmission
modes. The hybrid architecture, which is composed of R2SDF and R2SDC structure, reduces memory by 62% compared to
R2SDC structure, and the SQNR performance is improved by TS_CBFP(Two Step Convergent Block Floating Point).
Timing simulation results show that it can operate up to 50MHz@25-V, resulting that a 2048-point FFT/IFFT can be
computed in 41-us. The FFT25%6/2k core designed in Verilog-HDL has about 68400 gates and 58130 RAM. The average
power consumption estimated using switching activity is about 113-mW, and the total average SQNR of over 50-dB is
achieved. The functionality of the core was fully verified by FPGA implementation.
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Table 1. Comparison of FFT algorithms.
FFT Complex Constant Spatial
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Radix-2 €B - 0
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Radix-2/4/8 43 32 0
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Fig. 1. Overall architecture of FFT256/2k core.
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Table 2. Output scaling factor according to OSF.

Additional ]
OSF left shifting(bits) Scaling Factor
000 0 27
001 1 2
010 2 2°
011 3 2
100 4 23
101 5 2°
110 6 2!
111 7 29
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Fig. 11. Performance evaluation of FFT256/2k core.
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Table 3. Comparison of memory requirement for

FFT256/2k.
. R2SDC R2SDF
Stage this paper Structure Structure
Stagel 20,430 69,632 20,480
Stage?2 12,288 37,388 12,288
Stage3 7,168 22,016 7,168
Staged 11,776 11,776 2,060
Stageb 2,304 7,040 2,304
Stageb 2,944 2944 1,088
Stage? 512 1,568 512
Stage8 288 330 283
Staged 368 368 134
Total 58,128 154,112 46,822

E 4 FFT Zololl w2 My A2 3}
Table 4. Power consumption according to FFT length.

FFT Length 206 512 1024 248

Total
Power(mW) 532 109.71 11556 113.03
i, o g, | v |
T T
Forward -
] ] ] s
I_l r_‘

vVCS

Power
Complier

a2 13 MY A EH qi

Fig. 13. Estimation of power consumption.
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Table 5. Comparison of FFT Processors.

Ref[7) | Ref[8] | Refl[9] [This Paper
FFT Length 1024 512 1024 2048
Input Data
Width 16 16 16 10
Twiddle Factor
4
Width 16 16 16 1
Slices ? 1225 7,365 13,473
Latency 4,096 ? 1,099 2,238
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Fig. 14. Verification of FFT2562k core using

FPGA.
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o B
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