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Abstract

In this paper, we propose and verify an implementation method for a single~chip 2048 complex
point FFT/IFFT in terms of sequential data processing. For the sequential processing of 2048
complex data, buffers to store the input data are necessary. Therefore, DRAM-like pipelined
commutator architecture is used as a buffer. The proposed structure brings about the 60% chip size
reduction compared with conventional approach by using this design method. The 16-point FFT is
a basic building block of the entire FFT chip, and the 2048-point FFT consists of the cascaded
blocks with five stages of radix—4 and one stage of radix-2. Since each stage requires rounding of
the resulting bits while maintaining the proper S/N ratio, the convergent block floating point (CBFP)
algorithm is used for the effective internal bit rounding and their method contributed to a single chip
design of digital audio broadcasting system.

I.ME

712 M A9 e sl = dsAs

* IEER, BB B ER A

(School  of Electrical  Engineering,

National University)

¥ B dYes el S Ag #Elr)sr|R vkeA
A-AR] 1998-016-E000153F IDECS] 214l 23}
3l

B2 HF2001411 B6H, 395 d:20024488H

Kyungpook

(479)

2 Qs 24 dst AgtEw 9, VHF 99 o 1)

22| £7} Foldel wel wg Ade] s
A9 BrFs3 AAolth oled FM Hide] #AIHS
NZY ¥t oz} FM H9e) G55 2] 98 A
4 DABE ©]-83}e] CD 59 254 22 A
A7l gk A7oF Fues Bhis] sy
=31 glek o]Felx] W) A DS 3= g
= Z& 23 19] % EUREKA 147 ZEAE9)
DAB HRAe|t} o] HFAe OFDM(Orthogonal Fre-

stk 93} st Fakee) mEE So| e
A
[}

=
Fas=r



A deld Aegag ol4@ A E

=z

66 =
quency Division Multiplexing) =& W& AR83}w
sled, A4 dldEe 15%6MHzolth" EUREKA-
1474 w29 246ps E9F 2048 point FFT = 62us

F<t 512 point FFTE 48fsledo} stug =&
FFT/IFFTS] ASIC AAPZ} g4Aolzta & 4 glo)
o]Z ¢l8le] 248 point FFT/IFFTH-S 34 dlo]

B Aejrod Falshe wbye Akgie) gz 1y
04l 2048 point FETAFFT &x]Zel s Ats)
By BE IR 3 738E 9 4 7 slk=
o] Fz2ell s = oot EoE BE VA
2] AR Aol i3k s BAE S8l AR whe
73%ssich

OFDM

—>®—> Demodulation |

(2K FFT) Reference
4 Symbols
Extration

Frame & Time
Synch.
{2KIFFTY

Frequency
Synch.
(2K IFFT)

32| 1. DAB AJ28lel¢] FFT/IFFT EEt)o]o] e
Fig. 1. The FFT/IFFT block diagram in DAB
system.

11Q
Gen.

Viterbi
Decoder

RF - ADC

Channel
Estimation

Audio Output

O. FFT/IFFT €2el&

1. 2048 point FFT <vel&

DFTE Aiksl] $3 54l wbge o 2R
DFT AARSR e Zloln o= FFT ¢wel&e]
712zlolch &, No| 2048 pointd] 74-%oll= 2 point
DFTE 11 Adgean Auks & 5 glom o)F
radix-2 d3te|goleby go). zEht 1199 2 point
DFT® 2048 point FFTE 3sl=9os 7dg A9 11
W] radix-2 viv] A4l BE23) 7 Ao W egk Az}
AsE AAsH= 10719 ROMe| ZashAl wo] =kl
A TR olu)z} 26us lell FFTY d4le] Erps
A "ok =3 radix-8 =& 2 )42 radix g
ALgsle] AA| FFTE 3% 7% A FFTe
AlfA e 5EA]9t radix-8 =¥ 20149 radix
o] Ak 3] $id B2 Balws) 343
oAl "ok geba], B =FellMe AAl 2048 point

£ A7) 31 radix-4 @3BIES J|EoR

== 0
= =2

Lr]e b4 2048 Point FFT/IFFTS] VLSI AA

(480)

AT

Slich &, N=4X4X4x4x4%29} o] vpre] A

Ak Sk A radix FwEE AHEskch
o] Aol radix-2 FaelEe] FHE AAshIAE

26ps oWl AA FFT <ike] r7ls3lA Hrk
radix-4 dxelZE 7|22 § 2048 point FFT9 7
= A (Dol el glok

==
o

n=0512 n+128 ny+32 n3+8 n,+2 ns+ n, "
1
b=k +4 ky+16 ky+64 ky+256 b5+ 1024 &y

n,= 0,1,2,3 kl.-: 0,1

No= 0,1,2,3 k2= 0,1,2,3
n3= 0,1,2,3 k3= 0,1,2,3
n,= 0,1,2,3 k= 0,1,2,3
ns= 0,1,2,3 ks= 0,1,2,3
ng= 0,1 neg= 0,1,2,3

21, 2048 point DFTE A (2)9) 7}

X = go %, Wi, 0< k<2047 2

z

A DA #3 k5 81 A @ HSsdsiE, A 3%
o] EAIZ 4= 9k

X ki, kg Ry kg, ks, ke

-2 222 s

ng=0 ns=0 =0 #,=0 n,=0 n,=0

3

nk
X w1, naomy ma, ms, me W2048

Al
A

(D& dikeo R Heisld, 4] (49} ).

4

X by, ko ks ki ks ks

= 5: ]kl,/ez.ka, ks, ks, ng

neg=0

w ng(1024 kg+256 ks+64 ky+16 ky+4 kot &)
2048

5, o W9 radix-4 ] A4 F 89 radix-2
v} d4ks B3l A A 2048 point FFTS) Q4ke &
A 4 ik

2. 2048 point IFFT <z=]=
2048 pointel] uhE IDFT= 2] (5)¢f 72l

N —kn

% 5= 5048 2(20 X W, 0=n<2047 ®)
2l (29 DFT <=3} wasies 4 G A
120485} WyRt A2 chE % nlx) AATEE £



20024 58 ETFILREWmNE

& & 4 9ok meh, 20484 FFTS SUg AL
SAjoll Sl8) FFTS] 3k 78 4 glewd, 4] Gl A
S sk k% IS, 4 @3 o] Ak

X 7y, Mg, M3, By, Bg, Mg

I

F=XWag "™,

G= W2_04(§28 ky+32 kat+8 kyt2 kst ke)n ()
%, IFFTE 2048 point FFT9F Fd3bA opxl e
radix-4 viu] At @ 89 radix-2 V) dikE 5
syaich. =, 7hzke] uh] ek o] AREElE A Ao
sae) 37} iyl Hof radix-4 v dadel oF
2 A Sek olol @ ShEdle] TRe £E M
ofl4] Adrgslr| = et

m. =54 st=slo] =

1L AA =

A FFT F-&£ oM 719 radix-4 £33 3}
W] radix-2 BF0=2 FAEG A HA A=
512 point ZF49] 4719] dlolelE giWo} radix-4 }
¥] QAibe Sl 1 ghell Az} Al F3te] oh-
AR Al F WA ANz A iR GAe}
FAg w2 Qdakg aish ==dl, A WAl
<] 128 point ZHA<] 4742 dlo]elel] H3}e] radix—4
] d4RE aigieh A A DAl = 32 point ZF
AL 7= 09 dHeolelE datslA =, six|et &
Aelde A3E F 9] dHolEE AL radix-2 Y
u] od4ke- &4 Pk ¥ 2% 248 point FFTY A
A dloleiel E-E vjepd Zolch

x(1) X(1)
H . . X(1024)
H X . . i L] xese)
. — : . i )
1) i . H : i . x(768)
H . . H . x(1792)
widz 7 [ S I A I I ;

7 )

radix-4 radix-4 dix-4 radix~4 radix-4
4-stage 16-stage 64-stage 256-stage 1024-stage

a2 2. AA FFTY deolg] 38
Fig. 2. The data flow of entire FFT.

x(1537)

radix-2
2048-stage

$394% SDiIE H£5% 67

a3 204 & = QlRe] HloElY} AR o2 9y
He AFel radix-4 vH] iR S8s] Sside
A A Atell 2 512 point®] Hlole] ZHAE 71
= 4709 I dloleirt wlmeld] XAtEle] glofof &
th & vl dike 3] fside A 2048009 &
2 dle|elE MAshe Y wHE e T A =,
F WA el 512709 B4 djolelE MAse
o wgirt 8= A ok AREo® A A4t
< Y] e F R 99 9 8wy "
2 3 Hlu, ol flsM A wWIIE AN
o 2] Wgy)s RAME AMSEle Rt Hde
Zd 4 S Wk ohz} welele} £abd H2lE 9]
M= wigkElslc), Aol wEr)elA ALEH )] |l
olel= ] FAb|elA] radix-4 EE radix-2 YH] <
AbS 3gitt. ROMSEZXE] FFTol Za3g Az} A
FE ¢l vha dare) &9 dlolel9} complex A4S
TS F ohs DAY X W32 ¢HEch V)
dilet B4 FAZIE AR delee Y vES
Bl o) olAke] wIESRE ZEAAl HBE old ok
digte] HshA =ed, o]E $sle] Convergent
Block Floating Point(CBFP) &x2]&g AR2sisich
CBFP= 7t Ao} RA A=zl FoM 713 & 3
71Ee® B @/|E AN daElEoEH,
Izt =zl F3ks WA k3 AEZF FFT 4t
= 7Fs3H 3} sl=sel B # A FFT
EE tlele|zale a7 3% 2l

STAGE 1 STAGEZ STAGES

Oelay
Commuator
(Nt=128)
129%!

Buttertly

Detay
Comrmutator
(Me512)
YV VY

G corpFinal |

Decoder | |

STAGE§ STAGE S STAGE 4

38! 3. AA FFTY &2 tioloady
Fig. 3. The block diagram of 2048-point FFT.

FFT3A FFT/FFT®] 72 94 79 sA=Z 7
A=y qlem, Zhde] whle Ao #sy] B v



68

A7) £F, B2 FA7)9 CBFP £5.02 745
et AR A9 AL HEz ddEe] Jere, A
A <l wlolelE A ez Age o & gtk

A

2. x]ed 2] ( Delay Commutator )

Ao JHEs dolele] FFT A4k $lsiA
Ztzke] Akt dAF AE 7RlE )9 HlolH
7} radix-4 W8] dalel] o= dhy, olF 3t Aot
W3] sl2e] 55 vlelo]ale 17 49} 3}

Sequential Do
lf‘DUt M Nt 12 012
12 1 [o]]
Ci|12
g
m|c 12 f:)
@12
0/ 0 00 12
if1 00 0
N T
31 1 1 [0£]

12l 4. Radix-4 94H4 X w7
Fig. 4. Delay commutator for radix-4.

of7]elM Nt 2t DAS) 7|18 A AR S35t
A A el 5129 gE 7Rt o] g2 skt

o dAE A deiel 1/48 2ias =Y, 7h wA
oA ] kel FRE k= dlolele] AL e}

=4

AR e qlEE s 2] dolHe Neo| Alzkt
S Fo A AREER o2 flaa] e x|
AZHNDE 7= 2709] x| B2e] F7lEe], Ao
HE7N= F oA 1Y A B2oz RS 2
B, FARHoEZ JHEE bolEE X2 tE A
v iyl EEe JAFI] F7] 2lalA] Ale] A3
(C1, C2, C3) 7} 2aslr}, ulef X HE|E w=e
Agdel2 AP 2| WHEr)e] AelE S B
VA F 3ellAAR 26047270 2a4A =k wle}
A, B =rellide ghie| AllE Ealoll 1/Mlcolumn
number)2] Hlo[E]%t o] 4 U=Z DRAM-like 4
< ol 4sl A WIS dAEch Ao r 9
Egol} vry HudelE sk Ad AS oAl
g 7% it F9 AlelEwit} 24 dlojele] o)%
o] Brp¥sng e HYHAws} LA Brl ohz}
AlelE 7} F718h=d| H]sl4] DRAM-like A& o4
3lo] 2l WIS AL A AHLARE Foln
AolE 45 EF VA % 37 Zo]|I53%1E 2o
% 9t} o] DRAM-like Ao] Ad Wzr)2  Exs

=
=

24 diolg AzHbAl-g o] 43 tx]E 2] WhRE 2048 Point FFT/IFFTS] VLSI AA

(482)

IR

2

g

3

Col M-1  Col M-2 Col M-3

dam | 1w ___ ¢ w|dam s

call - call

wloam i |w ___
cel

.ﬁ-L.i -
w|dam |1 [w
con

0

RING COUNTER

a
3

ram | ©
cell

w| aram | 1
cel

w| dram | 1
celt

w| aram | ©
cell

wdam | 1w
ceil

dram | 1
"

Row N

w] drar

|~

Row N-1

wigram |
cell

gram | ¢
1

Row 2

w| drar _

Row 1

1 4

(b)
3%l 5. (a) DRAM-like 49 F%, (b) DRAM-like
AL o] 83 A W] =
Fig. 5. (a) The structure of DRAM-like cell, (b)
The Structure of commutator using DRAM-
like cell.

7] 2% A e a3 59 ok AA FRe
MxN¢| wjd e 2 PRk 2 0~M-1)71A] ol
el $#Hexclusive rotation) 3= Johnson counter
2 A= gled, A WAl 99 read word linext
MHA 9] write_word lines <Z=le] itk A

DRAM-like A  Flli 19 & 7=
read-word-lines}t s gl AollA dHole]d ¢& o}

< 19 e 7K+ write-word-lines} A& 9= A
o dlolelE AAEA =l Slvh F G ko] ‘1e]
5= #-9-9] DRAM-like o437t HlolElg] o]Fo] o
ofutn], o] Zho] Vo] == DRAM 49| dlo|ejrte]

+ FA2E dolele] Al olFe] dehA He
Zlelt}.

3. vhu] daplsh B 247

A W7ol Sla) AP wlolelz ] Babrlel
el FA7 A e s Bk Radicas) B
o) ableld Sase Qake Al (9] marix @
Aol sspale Fo] Ao



2002 58 EFIBEmIEH

3 _

X(p,q) =2 WiFu,q)lw p=101223
=0

X(0,9) 1 1 L 1 ||WIF©,q)

XAy |_|t -j -1 Jj||WiFQg

X(2,q9) 1 -1 1 -1 Wﬁ"F(Z,q)

XGq| (1 j -1 —-j||WeFG,q| D

2 WS Ea AP dolee V) dablel
Al AARe faidi) o]d) lHEE AW AHE ¥
stgolz 7EY A4S AlolE ) IR HER
g dloleirl EAH R Eolew BAE o83l
Aolgto g shte] sl=golE o3 H A 5
olet ol AIAFE me=0,1,23 o sl Cl, C2,
C39] Al % 7Rl a8 62 | dalr|el FAl71]
Zhgk B2 iolojaieln) vu] AA|E AR dlo]
He B2 348 Fasof gic} o] u) FR3 FFT
A 2 wHne 2 2k % 9la ohE2A e
% et Ak FRE AA FFT7F o4 dAz +
A=l glemz Xl e Az} AFrt Baste, 7t
ekl ARgElE Azl Al Ags thEA =
sich A WA AN ol HA dAZIA] = radix-4
A4 7|EulElo 2 SRR stage I WA WA=
16702t Az} Algrb Fesiel g SAE A wuict
Az} Age] A 4 sl 7 A dAelA
2] Az ALY AgE 6471 Haz, vl HA wAA
283t Ax ALY Ase 10247 "ok &, o H
A DA radix-2 Qg SEE AR A A
2u) Z7lsled 2048707} HashAl =k 3 WA Al

$£39% SDiF F5% 69

16718 Az} Al A WA GAle] 94k =kl 2048
7] dloleloll Fallx=, shte] Azl A4t 1284
£Hog whE AMgEY B =Fdie Fz Al
ALl vhE AR B3] 3o WA AH4me
#2318 Adsisict

4. Convergent Block Floating Point

ogA @AY FFT d4ks sk FAelM dukdal
FEoMe AL AibE AP wiiel] W
A4k H|EZL S8k 15 siAslr] $siA Conver-
gent Block Floating Point(CBFP) %xelE-& AR5}
Ack® W w)EL] 42 AHE) A4S AS 4Y HE
9] =)o ofsid &Y dlelele] S/N v|7} vk A
gk olF Hstslr] gk Wb 7 IAE AA v
A dolelE wFo] AAR ohg, AAR dely F
ol 7k & & 7IEeE deoly =E A=
BFP (Block Floating Point) ®¥PHe] lch z=u o]
e old whAS] A A dlolelE 2T ¥
AA o} SRR, 2048708 HA vlolHE AAse W
H e77} e R By & dxS AR =
th & FRelde o @Al o] 1 o] dA9
NA4Rel E8o7t A= RS 7 glesE
0% o}-4d 7 AR wzwto 2 BFP] W¥H 7
o] 7¥Fsdlcl & I3 7(a)olld 1287] dlolg] ZHzhe]
Ao}l FpRod] H3 w|Ee FdERA A5
0 = 1Y JNeE seleled], 12744 dloled 3
=5 2F “0000000111001100111100001"ei4& -3 H]
Eo} FI 09 Mgzt A ek o] 3L 128 dlo]
B Foll4] 71 2k glol=g CBFP Al dx &

COMMUTATOR

Gontrol_signat

data_re Trune

EX MULTIPLIER count_real—— Hear

32 6. AR we] B rlojejay
Fig. 6. The block diagram at the third.




70 =xA dolE AL o]4% tAE o) S WS 2048 Point FET/IFFTS VLSI A7 Bk
¥ dlolel= MSB &2 o4l H|E LSB &2 dF ] x(0, n3) 11 1 1 GEO, ny)
1, |1 7 -1 —j]|GQ,
= Aukslo] e whi AgE o] HHe 7t o o ‘[1 N —f] Gz ny | @
st wbEdeg =, shie] WAE AGE K3, m) | 11 =i =1 I GG, no)
CBFP Al%e] S 4y 2718 €ek 2, 3 )
i = r 1< e(D0) T
Aol A 47, A DAl 198749] Holelnt f*wgo)fa_
o Qe 4 glemz 16t sE, o)y eial P
CBFP A4 1% 7(b)sh o] dlole] 4k X7k} ‘;Q‘g‘ﬁ_vzgz—
sk A|adse], thg @A CBFP A4St A o2 4=
e(D3) —
A HE FeoA e dlolElSo] R}, e —
Mt [ C4 C5 C8
0 0 0 0
CEEEREEE] /i) o IS
S R TAE - I

an (s

T1H1 1 ¥110011 0003 1 011 0010 a
2/
=
PP T Tt |
=e [ ]
i 111311191 1111 110 1 110 0001
= e l

B

11100110 0011
1280 (¢ =3 0111 0011 0011

v

0000 0000 1011
[+ = T |
[=3
3 |
‘0000 000G 1011
/77" T |

2 (% 5000 00 00 6000 0101 17 11 1101 |

m;,,('- 411771 11 1101 0000 00 00 0000
L1111 11 1111 0100 1100 0001
®n (7 5 05 5 00 000 001 1T 00 1070
. —

0

G000 0001 OTT1
o4 1111 0100 0000
|:> 1171 ¥101 0011
0000 0100 0111

Z 9 ;E> 0oT1 0707 1111

0000 0000 DOTT 0101 11711101 | >

e B
QR E

>
=
>
=)
>
=

e

(b)

a8 7. () F WA @AY CBFP 3 o, (b)
Z+ &A1) indexE BAFSHS Wb

Fig. 7. (@) An example of data flow in CBFP
architecture at stage2, (b) The block
diagram of CBFP.

5. IFFT9] &8 ¢I3t 3|29 3

2048709] DFT <datellds whgol AH-=la IDFT
e Wwyko]l HEck & IFFT <4Me 71sslA
37] AsilME FFTE dibshe sl=sloie] wyat el
" iyl ey ddste 59 Yy IRs
ulEe 2 Adde] shgsiet o714 wye] 3 AAt
AE AAsHs ROM# radix—4 vs] d4b]ert Z
=] qlrk. ROMOEHE ¢ Azl Al Foil4 3
Tl sgele g ¥EE ulFE 22U 3
o2y ROMY dlolele [FFTES 43 At Alsa
WAl "ok & IFFT radix—4 v#] A4k A (7)o
A Al @3 22 i date = ui A Heh

28l 8. IFFT 94ke $18F radix-4 viu] 4%
Fig. 8. The radix-4 butterfly block for
operation.

IFFT

4] @el] ukE ] A= T3 83 o] Ha B
2% o) PR QAR ST A9ule] FFTe] 4k
3} Jolatuz, o] At a2l A FFT Ale]
NEE Agsle U] ke 22 dlolele] REE
AN FFTS) eate] Saimit,

]

A
(=}

M
Ay

7

reh

=
ey x

v.

or

1. B4 o8 A5 g zo] Ay Ao

AA FFTS A584E 915l MATLABS: °]-43)
AfER 2o AYE ook 23 99 o3 102 72
Zb ARk FFol| whE FETZRe} a)Ads]l Akl
o1&k FFT A& w|wgt Zeloh 13 9 (a)+ FFT
o ol Age 3 YHAEEH QPSK HzHAE
AHgslg o Ade AWGNo|t) o] qlEAlss Ay
sl WhgRl 2152 QPSK WizA7) ohe IFFTE 3
3l "hESle, 8 HIE okxIE) sle] 127 ell4 -128
Alole] ke ZlRlck I3 9 (b= 23 9 @9 9
Az digt o)Al AF glolw 2™ 9 (o Al
H el o3t A}t o xSl o3t ke
2 st ot E014 eS8 5 qlek 23 10
< AAl DAB Alxdle] Al=lE Alse) 5943 A=
9] A EE AMEslglon. AQkE Fxd 9% FFT 2
o} Al odatell 2§t FFT A= 22 moke] A
AEE Jehds B 4 glrk

o




2002% 5F EFIEEHRIGE

204G-point FFT=) &8 3 01E}

.
Jc e
20

.

0|

ol

< oy

N

W & A M p W 0 @ 80

(b) (c)

32 9. (@) FFT «4H¥Al3, (b) MATLAB A4kt
(@5 A2), (o) AR T2l &3 A=

(Hg4z)
Fig. 9. (@) Input signal for FFT simulation, (b)
Calculated result by MATLAB, (c)

Calculated result by proposed architecture
for randomsignal.

0450t £7703 3k (eal)

WAbport FET2) B3k phudey.

(a) (b)
22} 10. (a) MATLAB AxbAsk(AdA4 DAB 4414
%), (b) Ak F=2o o7 AEIHAA
DAB $41%)
Fig. 10. (a) Calculated result by MATLAB for real
signal, (b) Calculated result by proposed
architecture for real signal.

2 ME o/ W

AR el 3 FFTY BB 2R7-83 T
34 MATLABOR =eo] AYS s33iaict 944
Age AP AT Azl HY AEE Foetd
AAF e, AN A Yl mE vIE S5E
& X 13 27 15 Fek oAl oAb Aot Aot

#3948 SDE #S5H 71

9 o) &8 A3 SN B)7h 8 dB o4 Aol
£ A9 FU% HE 0FES TS & 4 9on, 8
dB e)gelNR opze) Aolrh hehtiw), o) AL A
b Eo) 8 WIS £6e AT e el
sk Zele,

(%

v

k) 1. HE 288 v

Table 1. The BER comparison.

00118 (68123 % 10 ~°

00121 |78504x 10 2

Bit Error Rate

: The Proposed approach

10; -
2

INS
3
o[
3
2

ag 11, ¥lE &5%%
Fig. 11. Bit error rate.

3. Ale)E 49 vz

% 2% AQME FFT 723 vize] Zujdels A4
3 abbel 28 FFTE wimg ek 3AA) Ao
E ol 3% HAS 7VA%sL CBEP ¢aelEe
¥ uE £2 12 vE o= §AFCEN ME OF
¢ agHez $A% 4 daek? AA 319 Ao
E 48 #9sle 222 Ao wsblsl CBFP 329

ke 2. Aty Fxe uim
Table 2. Architectural comparison

“

A Ael= %
delel s |} ebel| PRV S

| HJE@ 16 B = o4} J

2}, 400,000

260,890

12 W)= oj3}

(485)



72

Hgoln] AA WA 0% s 9lonz o]
B9l HA4zly} AeHolch F & ollx] A7 o] £
2% DRAM-like A4S o]83fe] A2 wwe]
Aodel s AMEE 7l vlsiA 42969 AlolE Zha
£ 7HA8ich

E:d 3. Al W9t CBFP 329 Alele
P |
Table 3. Gate counts comparison of delay

commutator and CBFP.

oA CBFP tazl%‘;] CBFP
A 1 - 98,304

A 2 12544 | 30,720 7,168
A 3 3584 10,752 2,048
A 4 1,008 3072 576

@A 5 280 854 160

A 6 320

& A 269472 153,984
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pointE Z7F A4t & = glow Hd 53 Foles
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Table 4. Feature of 2048 point FFT/IFFT chip.
Technology 0.35 gm CMOS
Processing samples 256, 512, 1024, 2048 points
Single supply operation 27V~36V
Operating frequency 40 MHz Max
Serial block data input 2 x 8 hit
Serial block data output 2 x 8 bit
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Fig. 12. A Microphotograph of a single chip DAB

receiver.
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