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Abdract: A rove architecture is proposed to inplement FFT/ IFFT procesor with CRLD devices. The new architecture com-
bines the traditiona pipeline sructure with recycled sructure efectively and meetsthe requirement of 802. 11al*! sandard. Epedialy ,
it utilizesfar fewer logc cdlsthan other architectures. In order to verify the eficiency of the proposed gructure ,we implement the pro-
posed gructure and the traditiond pipdine sructure with CR.D devices sparately ,and the experimenta resuits show thet the proposed
dructure heredf has superiority in gpplication.

Key words: FFT;CR.D ;recycled architecture ;pipeline architecture

1
2
, IEEE 802. 11a HiperLan FFT/ IFFT
MMAC . (OFDM) |EEE 802. 11a
, (OFDM) .
, (0
(CR.D) , — &4, FFT/ IFFT
, S 12 12
. , S 12 12
CRD, CRD OFDM @)
FFT/ IFFTE23 OFDM . S
FFT/ IFFT S
OFDM : (3
FFT/ IFFT , S :20Mbps
CRD FET/ IFFT
3 FFT/IFFT
Altera APEX 70 , . FFT
ReMDC!! , IFFT

:2002-10-10; :2004-03-13



7 : |EEE 802. 11a FFT/ IFFT 1189

4 BED
(B} [4}>p 21>p [ '
g It e it =t i e it (NTER. MEW).  BEL
BED
(R2MDC)
b
: log?' - 2=4 :
CR.D RL ,
(b)N=16 2 (RRDP
1 FFT CR.D
o .
, 25Mbps.
, L_MEM |g¢—p{ |gp{RMEM »
BF ’ ’
1 |" IEEE 802. 11a
TWIDD
LE_MEM 31
CON BED 2 .
BEL BE2 2 s
1( a) 2 FFT 1 -j
. N=Z, 4 (2) 4 (€@ 3 [(asb D+(c+d ) (-D=(a+d +(b-0 ] (1
o o . 3 , 4 (a+b')-(c+d' ) (-)=(a-d +(b+d "] (2
] ME(M’ - (a+b'j) +(c+d ) =(a+0) +(b+d ' €
) ] ’ (a+b’j) - (c+d’)) =(a- ¢ +(b- d ’j 4
TWIDDLE. MBM ,BF ,QON e (3) (4)
) : ] ety
, 2
, Vlog i
. . L& () _ o
rRoMDC!"! R2DF®! : FFT IFFT : wh
’ - UN, FFT 4 2
FFT/ IFFT \FET
, . 3.2
FFT/ IFFT ,
FFT/ IFFT . FFT cl 1
, : , 6,
) 12 ,
, FFT 3.3
N=64 |, 3
3 :
BEOBE2
. BB ,
4
1 , ALTERA EP20K200BC356-
L_MEM f+>] R_MEM ,
BEO ax(" R2MDC ,
D 5 (T}-B QUARTUSII .
e T ]t e : e
3 R2MDC
BED , LE 2387 6102
, EB 8 8
fmex (MHz) 82.5 77
' ' (Mbps) 20.625 77




1190

2004

CR.D
CR.D

[1]

[2]

[3]

R2MDC
, |EEEB02. 11a
FFT/ IFFT
CR.D OFDM
FFT/ IFFT
|EEE 802. 11a
OFDM . ,
FFT/ IFFT

LAN/ MAN Sandards Gonittee of the |IEEE Gonputer Sciety. Part
11 :Wirdless LAN medium access control (MAC) and physicd layer
(PHY) wecifications: high-peed physicd layer in the 5GHz band
[DB/CL]. IEEE Sd 802. 11a-1999,1 Augus 2000. hitp:/ / san
dards. ieee. org/ reading/ ieee/ updated errata/ 802. 1larerrata. pdf .

A V Oppenheim,R W Shefer. Digtd Sgnd Pocessng[M]. Ende-
wood diffs,N.J. :Prentice- Hal ,1975.

J W Qooley ,J W Tukey. An dgorithm for the machine corrputation of
conplex Fourier series[J] . Mathemetics of Gonrputation ,Apr 1965 ,19
(4) :297 - 301.

[4]

[5]

[6]

[7]

Soushen He,Mats Torkelon. Desgning pipeline FFT processor for
OFDM (de) nodulation[ DB/ QL ]. ISSSE 1998. hitp :/ / www. es. Ith.
</ home/ peter/ html/ papers-pd/ shousheng-ur§98. pdf .

A M Desain. Very fag Fourier trandorm agprithms for hardware im-
plementation[J]. IEEE Transactions on Gonputers,May 1979, G28
(5) :333- 341.

Sefan Johanson , Sousheng He , Peter Nilson. Wordength optimizar
tion of a pipdined FFT procesor[ DB/ OL ]. MWSCAS 2000 (1999) .
http :/ / wwv. es. Ith. se/ home/ peter/ htrrl/ paperspd/ sefanmi dvest-
00-2.pd.

Altera Inc. Apex 20K programmeble logic device family data sheet[ Z] .
December 2001 ,Ver. 4. 2. http :/ / waw. dtera. comy

,1957

Bmail :chunpingh @263. net

,1978
,2003 ,

,1981



