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Abstract Cognitive radio that can recognize surrounding wireless environments and select the best communi-
cation environment attracts attention because of limited frequency resources. Various methods of cognitive radio
are considered, which are classified into two schemes. One is dynamic access that decides communication bands
according communication situations with considering surrounding bandwidths. The other is environmental adaptive
communication that recognizes diversifying wireless environments and selects the best communication method. This
paper discusses a hardware design method of OFDM cognitive radio. The spectrum sensing and baseband process-
ing circuits have been implemented into hardware to realize the cognitive radio systems having variable parameters
of OFDM cdmmunication.. The designed circuits have been evaluated in circuit area and power dissipation. The
prototyping of spectrum sénsing hardware has been constructed on a FPGA board.
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FFT A8 256 | sz | 1024
ESHR 80 MHz (535 76 MHz)
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I
FIFRUT R (80MH=z/256) | (B0MHz/256) | (BOMHz/1024)
NULLY T X P# 16 30 62
At ow;ff#«"}? 2 “ 14
Y TEvUTH 228 468 948
FET/IFFTEAH 3.2 usec 6.4 usec 12.8 usec
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1) ”gﬂ*t""‘ 1404 2880 5832
BRF =Gt
(EE{LES/6) 292.5Mbps | 333.3 Mbps | 357.3 Mbps
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HcH\T 10FDM &V RIVEEAIC 10FDM & ¥ RL50D
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R CUERREL 5. BOESHEBTuy /2K 120K
AT BT TRY CLIET B, THy S Al 10FDM YR
VRDF—2ORIF AN TUBEEOT— 22 H T3, HAL
P —- SRR E ATV ICERENS. Tavs BiRT
T A D 10FDM ¥ VRV 0T — & BB eI i
bo kBl F— 82 ACUNSEEHUTEET S, Ty
Ar7uvy BeDETAERZA LS THETHHRENDS
BRAEY OEHMMURTEEAHBEFETLI L TR—T K
VANDONT BHHAHL L BEHABMBEERTS. CTOXAE
VI IFFT » FPT QEEHO Yy MEEDUEEX, /7oy b
Y755 UTEABIUTRE, H—FAra2—YVBABLT
BEICBFIHEENS.

4.2 FvXIVEE - SnE

A= AN FUEEBRSBO 7 —FF 7 F v KL TF v 2
JVHERE « S{CILEARRD BT 5. WZE FPT EESILE 3.2 R
SR [6], Viterbi EEEEOMBIISR [7] #BHE LU CHEHERV.
F 2VHERE - SLAEIZZE OFDM ¥ Y RVOBRICREL
THENE L SR OEE NS, FL—o VT VRV
SZERICRF v JVEELEE UTF » 2VERB L UZTOM
BEEPHET 5. F—E2 YV RVRERETF—ZYRive
Fo FVEREERELTHLETS. EEEERER 13 IR
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£ 6 RV FIAEE R TEREME

Transmitter Area (um?) Gate Count
Scrambling 3,346 837
Encoding 3,208 802
Interleave 103,071 25,767
Mapping 2,713 678
Pilot Insertion 173,577 | 43,394
IFFT 1,633,504 408,376
Gl Addition 170,149 42,537
Preambie Insertion 103,061 25,765
Total 2,192,629 548,156
Receiver Area (um?) Gate Count
Synchronization 6,055 1,513
FFT 2,262,551 566,638
Pilot Remove 211,465 52866
Channel Estimation & Equalization 458,767 114,692
De-mapping 53,268 13,317
De-interleaving 498,669 124,667
Viterbi Decoding 2,011,757 502,939
De-scrambling 3,346 837
Total 5,505,878 1,376,469
£ 7 N—AAY FIREEREEE A
Transmitter [mw] 258-pt. FFT 512-pt. FFT 1024-pt. FFT
QPSK, R=1/2 39.5 55.9 88.0
16QAM, R=1/2 30.7 55.9 88.0
B40AM, R=1/2 39.8 56.2 88.3
B40AM, R=3/4 30.8 56.3 88.5
Receiver [mW] 258-pt. FFT 512-pt. FFT 1024-pt. FFT
QPSK, R=1/2 82.8 118.2 160.9
18QAM, R=1/2 118.1 1415 184.2
B4QAM, R=1/2 1453 185.8 208.5
64QAM, R=3/4 148.8 172.8 214.9
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