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Abstract

Recently, the investigation of the cognitive radio (CR) system is actively progressed as one of the methods for using
the frequency resources more efficiently. In CR systems, when the frequency band allocated to the incumbent user is not
used, the unused frequency band is assigned to the secondary user. Thus, the FFT input signals corresponding to the
actually used frequency band by the incumbent user are assigned as '0’. In this paper, based on the fact that there are
many ‘0" input signals in CR systems, a low-power FFT design method for NC-OFDM is proposed. An efficient zero flag
generation technique for each stage is first presented. Then, to increase the utility of the zero flag signals, modified
architectures for memory and arithmetic circuits are presented. To verify the performance of the proposed algorithm, 2048
point FFT with radix-24SDFstructureisdesignedusingVerilog HDL. The simulation results show that the power
consumption of FFT is reduced considerably by the proposed algorithm.
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1. Proposed Zero—check Technique
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Table 3. Add/sub results according to ‘0’ input ratio and
Ymux.
. Ymux | Ymux [ Ymux | Ymux
Zero mput| © A 3 16 39
Ratio ’
(stageb)|(staged)|(staged) |(stage3)
30% 10,714 | 8670 | 6,624 | 4,600
40% 10,310 | 8266 | 6,220 | 4,190
Addition & 50% 9900 | 7862 | 5818 | 3,782
Subtraction 60% 9104 | 7,060 | 5014 [ 2983
(times) 70% 8270 | 6232 | 4186 | 215
80% 6376 | 4834 | 2,792 958
90% 4972 | 2934 924 0
30% 43.6 42.3 40.4 374
Percentage 40% 42.0 40.4 38.0 34.1
of Addition 50% 40.3 383 355 30.7
& 60% 37.0 345 30.6 24.3
Subtraction 70% 33.6 30.4 255 175
(%) 80% 279 | 236 | 170 | 78
90% 20.2 14.3 5.6 0
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Table 4. Multiplication results according to ‘0’ input rate
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Ymux | Ymux | Ymux | Ymux
Input zero| ~ - - B
IPercentage - -8 -16 -32
(stageb) | (stageb)| (staged)| (stage3)
30% 49,004 | 40,822 | 32,638 | 24,454
40% 48982 | 40,796 | 32,608 | 24,426
\Multiplication 50% 48944 | 40,766 | 32,592 | 24,412
(times) 60% 47372 | 39,182 | 31,000 | 22,830
70% 45662 | 37,482 | 29,308 | 21,132
80% 42,006 | 33,878 | 25,700 | 17,534
90% 10,816 | 10,812 | 10,776 | 10,608
30% 99.7 99.7 99.6 99.5
40% 99.7 99.6 995 99.4
Percentage off 50% 99.6 99.5 99.4 99.3
Multiplication|  60% 96.4 95.6 94.6 92.8
(%) 70% 92.9 91.5 89.4 86.0
80% 855 32.7 78.4 71.3
90% 705 64.7 55.9 431
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Table 5. The memory access saving result according to
‘0 input ratio and Ymux.
. Ymux | Ymux | Ymux | Ymux
Zero input| =~ - B B

Ratio =4 =8 =16 =32

(stageb) | (stageb) | (staged)| (stage3)

30% 1,290 | 1,290 | 1290 | 1,276

40% 1,726 | 1,726 | 1,726 | 1,716

Memory 50% 2,146 2,138 2,134 2,128
access saving]  60% 3348 | 3,348 | 3,348 | 3,328
(times) 70% 4576 | 4564 | 4562 | 4,558
80% 6,830 | 6826 | 6820 | 6,596

90% 10,816 | 10,812 | 10,776 | 9,686
30% 52 6.3 79 104
40% 7.0 84 105 14.0
Percentage off 5004 87 | 104 | 130 | 173
Memory 500, | 136 | 163 | 204 | 271
acces(s,;)a"mg 70% | 186 | 228 | 278 | 371
° 80% 218 33.3 41.6 53.7
90% 44.0 52.7 65.8 78.8
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Table 6. The power consumption of RAMs according to
‘0’ input rate and Ymux.
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Ymux | Ymux [ Ymux | Ymux
=4 =8 =16 =32
(stageb)|(stageb)|(staged)|(stage3)
30% | 36546 | 39968 | 68540 | SAL7I
0% | 36311 | 396,397 | 67798 | 82810
Power | 50% | 36021 | 39252 | 66921 | 81368
Consumption| _60% | 35260 | 33214 | 645.76 | 77266
(mW) [ 70% | 34472 | 37107 | 62089 | 72994
80% | 32880 | 34921 | 57137 | 66232
0% | 30083 | 31081 | 483467 | 54531
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