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$% 64-point FFT ¢ SDF A 4 % #  f%7 12 % = = Fig 4-4.1 % %
7 -
32*12* 2 hits 1‘| |: 16*12* 2 bits 1‘|
12bits=>
—/1\:, _—’[; FLEI
Butterl Feykay 1 Butter2 L6bits
[ 8*16*2 hits ] [ 4%16*2 bits ]
Feyk B8 2 Butter3 Tk 3 3 Butter4
[ 2%16*2 bits ] [ 1*16*2bits 4
F9E 88 4| 7| Butter5 [ F9F N 5| | Butter6 |
» P » » —>
Fig 4-4.1 64-point FFT(SDF):d * & 48 % #
g RS 120its gy~ > HEHTAALE L L0~ R DIt
* k& T HIRA > doFig 4-4.2 9757 o
EaNing
E—P 'J\E‘?ﬁﬂﬁ
T

Fig 4-4.2 @) » 3 7
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En

A Butterfly AF G I LR ITHIHAE S
12 bit to 16 bit” ﬂ% block » £ 7] 5 # &if— =t butterfly 2
ﬂ-&fiﬁ"‘ is g’gi" N @butteer {6 Hficime & b2+
TR L AT 28 nEciE blt 3@» B v B H_faquantize 0 iT 0 @
APATHEAA  F - T FI P B DIts XEHR 0 FIZ A
L Riquantize # it g @ TR E Fﬁs_?mﬁ:f PRt BRI A

Rz ie quantize # 17 - B DI S e R F £ #af % shquantize o

i 1—!“

7 oGiEo @A R RIS F LI EE A T B
* W4 block>wR— i# 2% * W8 block>wr— 3% * W16 block £ #_i# * cordic
systemo A AP AT R A N T B e LA K3

- .Radix-2* with Cordic system
= .Radix-2" with W16 block and Cordic system
= .Radix-2° with W8 blockrand,Cordic system

fmd Sha etk > A e S vl dvaE Radix-2° 64-point FFT(SDF) with
Cordic system: # ¥ § - fgfrf w 52 B2 # cordic X #UuFE » 7 3
WE- B §=wfed T mFFBRFNS block X B A - w2 E
% g § -

Radix-2° 64-point FFT(SDF) with W16 block and Cordic system -
HY ¥F- ;282 % 16 block X 3:FF » ¥z 25,2 B2 # cordic
KEER 0 B I WK - FZ Efo¥ T EFE B WA block sk g
- R FXRREE

Radix-2° 64-point FFT(SDF) with W8 block and Cordic system -
2P §-gfcfr w2 BL? W4 block i RiIFE > ¥F- iy T EE
2 E& 7% W8 block X RiFE » @ I 2 Bal# cordic i‘*:i—
YAFEFEBRRTE -

A - m IR R R E - R - TR R ahbit oy &
% - ot o
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AP RDE - s 3 S R bit#cZ (5  TF UG - B DG
£ 4+ ” 12 to 16 bits block ”

block ”

b

H3 E Z&4+” 16 to 20 bits

Bk Z B HESTA 0k sl e T 4 Tabled-4.1 4o :

- £ EER ]
Average Dynamic Power | 8.43mW 7.33mW 7.92mw
Gate count (= #) 57619 49705 52029
Total delay 97 cycles 81 cycles 82 cycles
Memory size(bits) 1656 bits 1632 bits 1632 bits
Performance(SNR dB) 43.435 dB 42.483 dB 42.127 dB

Table4-4.1 = #& 64-Point FFT(SDF)#icdg B IT vt fix

d AN PT URPROF R SER L A AP -
(Radix-2" 64-point FFT(SDF) with Cordic system))z 2 % - % (Radix-2’
64-point FFT(SDF) with W16 block and Cordic system)z fF » % - =
FEHH - WIS Y 0 - cordicisystem - @ & - e R L& * W16
block % 7 cordic system > #1046 #&4" ~ ¥ 8000 gate counts >
power = 4 7~ 5% 1mW =+ -+ F]5 cordic system > 7 - ‘e RE % o
Srriig B s v % - -7 16 clock cycles ©

b {6 - Te PR iz 0 1bit
gaquantize # ¥ > #700 SNRW % - i3 - > e § 4 23 £ 7 1dB =
oI - ek o R R AT R BER . RS-

g
B A g5 cordic system <uE* 7 BRIk enifEE:

I R
= .power U EF 4
ENE D RS XL

MmO &R AR (S - T tquantize & (T35 0 SNR € v % -
EkeadF (A 5 44.433dB) AL W OB IS - EArH chimemory Size
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R lefry = B kot - BREES 2 F] 5 % - 25 7 - e cordic
systemig =i (5 - B bIO)*THE > & ff+ g2 o

#EEFAPRERY - 2 (Radix-2° 64-point FFT(SDF) with W16 block and
Cordic system)fc % = .“E,(Radix 2° 64—point FFT(SDF) with W8 block and
Cordic system)7 fehi £ o % = ’f?mﬂ % 64-Point FFT(SDF) & 4
R AL RE S - SR R 1/’* Rad|x 2 BE KW o A
RAESERIR S LE RPN 2 TR G 6 AT 5 BN
HzF 5 4 PREBE -

ST TRLLES UYL R R “ﬁ%*
ﬁﬁﬂti-?ﬁé«ﬂé«mb’ﬁi’ﬁﬁ’*éﬁ Tt > ip- BB Z R 2 €4
2277 . 64-pointFFT @ ¢ » 2 £ 5 & 2L+ » B # 256- pomt
FFT & & 1K- pothFT b PBiE A f’éé‘%‘é'&'&a’i* s AT PR R K P
AP LR R T

ATl - STRET A H 5 0L - 48 2% Radix-2° 64-point
FFT(SDF) with W16 Block -and Cordic System - :&* 7 = i W4 Block >
- 1 W16 Block - — ‘= cordic system~ @ %= f % # Radix-2’ 64-point
FFT(SDF) with W8 Block and Cordic System s f| §:& * 1 & TE; W4 block >
% 1% W8 Block 12 %2 — ‘= cordic system PIT R R 2 - % o AT
- A AL R l“*q*

P 12bits 5 £ B /W16 block 4c t 16bits 25 £ &

¢9W4 block V.S #_= 74 ¥ 12bits £ 5 £ & W8 block
4e + 16bits Z 8 £ B 7 W8 block

F]% WA block ShAl R ZEHEI AT P HAAM T B (FIZ FELRF S
Bl FAFEFHZBANEEHE) ca A Pag . FFER 0 BEAR
W16 block & #% #-i7Z_W8 block ¢ & » e §iz42 3 - = W8 block 17
ok R FrE_16bits > £ 4+ & 2 W8 block 3 7 I csystem control » #7
A g fp B A7 W16 block(12 bits) ] 4 2 W8 block(12bits
and 16bits) )3 3000 i gate count -
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I power eh= G o AL 4470 % 7 WA block - W8 block - W16
block(12bits) ¥ ji & & #7742 i Average dynamic power » 4 %
Table 4-4.2 #f57 :

System Average power
W4 block(12 bits) 0.48mw
W8 block(12 bits) 1.36mW
W16 block(12 bits) 1.91mw

Table 4-4.2 W4 W8 W16 block average dynamic power

Pt oo A gV P EFRL P AS 2 W8 block frif £ e
power ¢t — = W16 block 4 F — % W4 block k= » ki F|5 = :

- W8 block ##7§ = errpowerid A £ W16 ¢/7— L » ;R ¥ 5 2 W8
block # 7 — f= 72 80& B £ 3 16bits
= W4 block #7j§ #= erzpower 2§ i) o BT 7 0 gk H

A G et gt i v 3 F #64=point FFT(SDF) 2 Radix-2’
64-point FFT(SDF) with W16 Block and Cordic System % § 3 &_& 4% e
%% » fv §_# 2F Radix-2° 64-point FFT(SDF) with W8 Block and Cordic
System vb fadF k3t o L A4c P B¢ L B 5 o Arn pow Rk E R
Radix-2°2 4 o & 24 FFT Bhdicse  #p¥ i > 41 W16 block i B
PR ePBEIR D K o P T RS & 2 256-point FFT(SDF) #g iF e A
17 o
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4-5

256-point FFT(SDF) sl 49 11t %

$ 256-point FFT ¢ SDF Al #2845 % f£7 12 % = = Fig 4-5.1 % %

|: 128*12* 2 hits j| |: 64*12* 2 hits j|
12bits=>
Butterl Py Es 1 Butter2 Lobite
> >
|: 32*16* 2 hits j| |: 16*16* 2 hits j|
Feyk B8 2 Butter3 FyEEY 3 Butter4
L >
— 8*16*2 hits b — 4*16*2 hits i
> — > —
T E B 4 Butters FyEEY 5 Butter6
|: 2* 20* 2 bits j| |: 1*20* 2 hits
gggf SR 6| | Butter7 | | #=3ESE 7| | Butters
L > > >

|

Fig 4-5.1 256-point FFT(SDF):L * 4T &% % 1§

¥ R0 ZE 4" 12bits to 16bits block” 4" 16bits to 20 bits
block” chi=% BE g H B FH L P it AL TR =) > ﬁﬁfaari

- &orieh e ©a B block il & B H MG ff 14 2 power -

fohiE- WA R BHhE R BLIIRE BT K - B

3%* W4 block » v®— 3% * W8 block » vi— 3% * W16 block ¢ &_i¢ *

cordic systeme Zh & P AP E Kb A e KU B w4
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- .Radix-2* with W16 block and Cordic system
.Radix-2° mix Radix-2°with Cordic system

.Radix-2" with W16 block and Cordic system

£z % 74 ¢7Radix-2" with W16 block and Cordic system

CEE TR

fd R VR eral 0 A e W L ariE Radix-2° 256-point
FFT(SDF) with W16 block and Cordic system- # ¥ ¥ - &% = &4
FTEMZ$ - wFrEL7 WAblock X #iFE > ¥ mf2 EL 7 W16
block k &iFE » @ I F e 52fF = £,2 FR/# cordic 2 HFA - &k
FREXpFE -

Radix-2° mix Radix-2° 256-point FFT(SDF) with Cordic system:
AP F-frir 52 ¥ L2 EL% W4 block X#iFE > ¥- &
fo¥ T EFAEL? WS block XEUFE » 7 14§ = Bfc ¥ = L2 EA
# cordic kFFi - LFkf2 BAREE -

Radix-2* 256-point FFT(SDF)with W16 block and Cordic system :
HP §¥-8fcd 7 £2F22 W block X438 E » ¥ 8fc ¥ = 252
EEZ# W8 block % wiFE +» § Smfrd= £2 F# W16 block % #uF ¥ >
GmF -2 EE? cordic R A - RAFEL 2 BXREFE -

‘*“iﬁwﬁfﬁfﬁﬂ—\k“ BrezPlfrAL ¥t e
BT A S o AP EHBmE e AR

Jir
T
=
Fr

AE - BRI oA B R R - R - BT & bt B
534 iz foide o

»

AP RNE - %G ST Eabit#2 g TV P AR B 2R
B3 P77 12 to 16 bits block ” % ” 16 to 20 bits block ” - &
Sz EE R YA g AZiB 20bits o

@ ot = B 256-point FFT z ﬁ i 47 4k endicp 4o 4 Table4-5.1
L i
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ER A £ EER ]
Average Dynamic Power | 11.80mW 11.94mw 10.98mw
Gate count (= #) 121788 122764 108866
Total delay 290 cycles 292 cycles 276 cycles
Memory size(bits) 6680 bits 6680 bits 6680 bits
Performance(SNR dB) 37.943 dB 37.169 dB 39.276 dB

Table4-5.1 = 4 256-Point FFT(SDF)#icyf &2 i

d b e 35 gy v o kot i) s - e (Radix-2" 256-point FFT(SDF)
with W16 block and Cordic system){c% = % (Radix-2’ mix Radix—22
256-point FFT(SDF) with Cordic system)z f? v 35 2 f? L
% 4 cordic system s &K@ % 2t 1*;% - % e H AP REET o T
AP LR F - B ﬁfan\— B FFT system #77& # = -] » power ji'# &
Fo 8 rv @ Ed #riF ? rcordic 'system -&ﬁfi—zr';o

PR f- 3\ e t_j\:: AN S *ﬁg VLo - B*F‘f#j\miﬁ—— o
BE - mIEHY "f R R cordlcsystem Zovh o FVpE R T R g WA
block(# - % W16 block) »=m % AR AAEY 75 2 W8 block A
% & W16 block o @ 2% i kb v vt ﬁu@fr@ »'— % W16 block %7 & »aag Vb
= % W8 block ‘j\rﬂizd-— > @ WA block * F 47 ereiy 0 TSRS
WORE AT 0 ¥ - #‘:’3‘7,1 W4 block # efnt g § » #7F10 BER sy o
o mkergF— () }a Z %% H 75 W16 block $= iy " 7 k7 - BL) o
AL B AT A - BE R ﬁfa—fﬁ\— ® FFT system # > W4 block ,@
5§ & FEWF A 4 power g8 HE -

BEEAPRE2Y = 2 (Radix-2' 256-point FFT(SDF)with W16 block
and Cordic system)zt fﬁmm w2 f?miﬂ » d A& iF# 7 W16 block
12 2 Radix-2' # # sk '*Y’L’*rufiy-##i;t P F# 57 - fcordic system

-

m & o

FANPF G At > F1E 00 - cordic system @ ¥ ¥ 4
" WIS block i ¢+ v r”fi* 4 -5 7 47 14000~15000 # gate
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counts > » F] % iz 7] average dynamic power 4 M-or s 7 AW 2 £
@ik B Fl a0 - % cordic system 125> -7 14~16 B clock
cycles - # 3 AP g%— T performance » = %] 5 & 4% W16 block &
7 cordic system sk F] o 4t SNRH B 7 .57 20B =+ 0 Flet L T OUE
Ptk W16 block # ¥ & & 4 - power - i & ‘¢ cordic system 4+ > 3 3
@#ﬁ%ﬁ&i;’w cordic system 4 — & o

S dE- S S RGHRATRP 0 5 cordic system ¢ & &
GREED 3 5. Top/ AR 2ok € ot BN ﬁﬁfa—f@ﬁ eI T
i cordic system ij ARIEHE o F T R A PAIF - LGP o H
Radix-2* 14 2 Radix-2° ¢ 8. & f— 4= > X3+ 41 % » 44 256-point
FFT(SDF) system -

H L P& aoif Radix-2° 2 2 Radix-2' éhig gk & vmig o

Radix-2° enig gL Y # 5| 348 én W4 _block » 4 & # f— power
Radix-2' ersig 8L- ## F[W16 block » ® j#-> cordic system i# #

e o2 0 AR Ha Rt d =g S 41 WA block & X F o
¥ hi¢ * W16 block * % i+ cordic system 9 256-point FFT(SDF) 7 # -
Mot T o A L — v Radix-2* 256-point FFT(SDF) with
W16 block Cordic system 7 g -

P Radix-2" s jF B2 > APV NFERF T g2 B

twiddle factor £ X :w) > W) > w) > W eh{fTk > % 2 gk B twiddle
factor £ B Rw, > Wy » Wy > wy 0wy o owg o w o WiePPETR 0 @ B - gk
= Bentwiddle factor £ 5w > w) > wl oow, oowh oowEoowh oo wg o v

\N116 ’ Wz? ’ \N156 ’ Wz? ’ W136 ’ Wz? ’ W17657;1}?1_I%\'° B R0 ‘I‘ﬁgi"”‘“ﬁi@d”% vz

Pl ¥- 2% - 2§ = 252 Bentwiddle factor R4 9457 25
A § - mentwiddle B oL EF 16 2 i3 E BASFRE 1F o
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.

BRFEFAPLF@9REYT 5 % - 22 o twiddle factor » ok w0 %
3+ Radix-2* 16-point FFT(SDF) 1% p £ 3k /2 2 e twiddle factor » 24 i
v RN iES 2 twiddle ¥ ke BT - BRAFTEE L 0 R
¥_256-point FFT(SDF)##{;!:'# L 2 f 16-point FFT(SDF) # 2 72 £
B #&F[- t 16-point FFT(SDF)_t » 4r Fig 4-5.2 #77 :

# FAPFT uw - T 16-point FFT(SDF) & & power » & f# e77& &%
f’f:"j‘%{RadIX 2° 16-point FFT(SDF) with W16 block 2 o S
# r}"F’ 7 & 4 & & i¢ ¢7716-point FFT(SDF)f-& # #&+716-point
FFT(SDF)*Ku Radix-2° 16-point FFT(SDF) with W16 block % #‘:#‘##
lﬁ"!;tmRadlx 2* 16-point FFT(SDF) with W16 block % » i& 3 A i
TR end ko A ek F ehd iR EE:

— . # 2 WA block & #§ 5 - #(# ##7F 4.2 W4 block)
=& Zav 49iE § -# W16 block £ # cordic system(s
2 ## % 5% 2 W16 block /4 %2 — % cordic system)
e g E SRR R P ARA P A G- T F - @ butterfly

25— B %/z PF'——L & ”erﬁ‘@ Fﬁbit&?} A °ﬁ’q‘ 'EP‘J-F)»”LF%Q&'I) it
#che™ & Table 4-5.2 #17x:

16 % 16-point FFT(SDF)& %%

—»| 16-poinf FFT(SDF) \
\
—>

N

—® 16-poinf FFT(SDF)

byl »| 16-poinf FFT(SDF)

W

16-poinf FFT(SDF)

Fig 4-5.2 256-point FFT(SDF)z 16-point FFT(SDF) i = B
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Stage Bit #k Stage Bit #k Stage Bit #k
Butterl 11bits Wablock2 13bits Butter6 17bits
W4 blockl | 11bits Butter4 14bits Wieblock2 | 17bits
Butter2 12bits cordic 15bits Butter7 18bits
Wieblockl | 12bits Butter5 16bits W4 block4 | 18bits
Butters3 13bits Wablock3 16bits Butters8 19bits
Table 4-5.2 &z 215 Radix-2° 256-point FFT with W16 block and
Cordic system & Fs#k 1 > #7% & chbit #k
Aot ZE TR 0 K PR B Bl e T B Filg 4-5.3 #7on
128* 12* 2 bits ] 64* 12* 2 hits ]
W4 W16
. Butterl Blockl Butter2 Blockl
32%16* 2 hits ] 16%16* 2 bits ]
12 bits => W4
R 16 bits R Butter3 Block2 R Butter4
8% 16* 2 bits ] 4*20%2 bits [
; W4 16bits=> -
Cordic Butter5 Blocka | | 20bits ‘ Butter6 ]
2% 20* 2 bits ] 1*20% 2 bits ]
W16 w4
Block? Butter7 Blockd Butter8
> > > —>
Fig 4-5.3 % 2 {5 Radix-2° 256-point FFT with W16 block

and Cordic s & %
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B 47 2 By 2w 2P ¥ 2k £ Radix-2' 256-point FFT with W16
block and Cordic 7 # % FUf-ip| et do > p* ZF #£ 59 Radix- 2" 2 #i,ﬂ?
##{i’f_‘“ #A/#* 75 2 WA block(12 blts #-16 bits) HFAH 7
Radix-2" 2 e 2 W8 block(12 bits and 16 bits) » #7r s f#¥ 15

Hp 372 f?m SNR > & #f feif 4= power 3 IRE e - e L o @ gt gE 1‘?3\ R
ﬁﬁtﬁérz{ Table 4-5.3 #757 :

Average Dynamic Power 10.26mW
Gate count (& # ) 94088 gate count
Total delay(clock cycles) 272 clock cycles

Memory size(bits) 6680 bits

Performance(SNR dB) 40.014 dB

Table 4-5.3 &z % {4 Radix-2° 256-point FFT with W16
block and Cordilc System » 17 #icx

Jfﬂ%r/ Lg(#?; CARENZN 11-— Ar g B AT T2 #ﬁjﬁ{‘l #
256-point FFT(SDF)z fﬁc’ B RA - B 0 AhAG & 0 power v i B 1Y
5 performance IRE B e e RHECE H 5 N e dE k- gk o
TR A Radlx 2211 % Radixe2’ cr#ic8 i 5 N A g s ko

AR T e 48 256-point FFT(SDF) chsl #8784 7 3R > 9 3] 7 12
TARERRImA:

- .Cordic system(#F&F 2 B)in g E? WB P 2 HFAPGEHFA

W4 block 4% 5 4ciF # gl4ciF#* 5 F] 5 {ﬁﬁﬂ’ﬁvéﬁ#’_

SBR Gy %P FFT system A FF S REMT L TR
Bcrg KNG o en R EAWERELH T

ITRRE

#* 7 & & cordic
Fr 3 m;}éﬁfﬁr‘]a 2
%% f?j\ﬁl’i B o

MNP EEE - BRI D AR R 0 FlS R
system » #7112 H ﬁwﬁ*s;}@*rs G mg’_eﬁ, Mm% =
#E* 3 - e cordic system » AT R AT AR R -
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AP gy = FfEfos e kg 0 % ff  power 12 2 performance
AR K- R ff*u‘{rﬂ SHwEEHE Y s WA block (%
W H 2 4R 100%) -

Bl s 2 e N e H4E 0 ¥ 2 2L Radix-2' ke

Nk @ S FHELEEY BhaggF g ko pl LY mRERE
LE A prA ke B ek F R G AT 7 A B RFER
VARG > w2 ER B E o

4-6  1K-point FFT(SDF) =l 4% H.31%

$5° 1K-point FFT & SDF AL 82845~ 127 " il T k4 o7

~

ST EET LY

- . @ stmix Radix % Radix=2"#F j#
= .iF# mix Radix /4% Radix-2'452 ¢ T

T R t‘*#f?év’v” 12bits to 16bits block” fr” 16bits to 20 bits
block” 227 20bits to 24 bits block” i ¥ B X 7 H I & %45 @
ﬁﬁ%iﬁﬁ%a&ﬁo%u£W§{i%ia—ﬁmmt& b ¥tk
T

b - fAE 1‘##& * ] = % cordic system: = * W8 block 2 %2 = %
W4 block - @ % = e 3E4e* 3|7 & e cordic system- & = W16 block
27 2 W block

l—’—.

— -

E R é,E ?Tk—i!\s’g ELR S - ¥ 7§£256 point FFT £ &
- 1 4-point FT » ¥A54 7 1K-point FFT » @ ¥ coridc system jt >
12Z2 W4 block iF# c#ct & 5 -
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Mo fE % A 15 Bl e T 4 Table4-6.1 #7T

- % o
Average Dynamic Power 17.85mw 16.32mw
Gate count (= #) 249871 230158
Total delay 1075 cycles 1057 cycles
Memory size(bits) 26792 bits 26792 bits
Performance(SNR dB) 32.457dB 36.947dB

Table 4-6.1 % - fa{-% = f& 1K-point FFT 2 f£+* # g %
d gt #Tﬁ”‘ﬁ(? WA RREY FUT A F B

- .W4 block § 7 § #
= . @& £ cordic system sk E

T 12 % FFT system 6 4 » poweri4 % (SNR 3t ¢ &4 » 4 § L7 &
64-point > 256-point = & 1K-point FFT ‘system fnig * - iz £ & iF ¥
erfie b # LA B ks B I

1 2R A R R R4t - ST
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4-7 U H G L B BEA 47

E ffa Wb AR IR A B 0 FFT ek : B e e T ke f?w: 5 PR

P
ENN AN PP O S N g ’f?—f £ e o 4oz W8 block » W16
block & &_cordic system iz 2 > B8 - 2 ¢ F Hf o PP EF L &

T KA R T R AL

— .W8 block 2 2 W16 block =z 2
= .Cordic system 773z &

4-7.1 W8 Block 14 2 W16 Block =iz =

BANPR P Lt W8 block 2 2 W16 block z’v’v:smffw;fg )

38 LSRG RS 35

\ 4
A A

g W8

A 4
=

[t

e k7N block

=

il We")

Fig 4-7.1 W8 block(# #1424/ & 7 system @ %)
Fig 4-7.1 5 W8 block 7 ] - & ®rEadi2id] & %> W8 diagram 1

%J ‘edlEa o s H ¢ W8 diagram .uiﬁ,? IR E R T BT
FARFT UG- BB o
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Aie gm0 % W8 block etk kA H G A0 S BE 5 )

- B 3 twiddle factor 2w s ﬂ/#é-ﬁ?z\ BiFETW8
diagram ¥ @& i=# 4p4c » B ¥ — iFREERF F 7 5
= gt pFy twiddle factor 2w o BYiF F % 5L 7/ W8 diagram
V- GRAELRIE Ry~ 5

z 0l igtk e E_E 0 4§ twiddle factor i whepFiz 2 W8

diagram :B & @iz chds (7 > 4ot — kW 2% - & power > F AR F T i
- BETERE G ek :gf/g{mﬁgjg'-‘—m_f,, AiEH B A gfe‘." o B th
r:“i~lgl\:' )uP\':'Bé*:‘:":)‘%J #D'FF i vul;&%]q'm;s\_ﬁo

/

Ao g g B R et e RkEt 5Bl T W8 block 3k 3 g AR
power é—rf&?’ly_ﬂ—\m ‘fl‘%j:g-kﬁ—fg“?,lﬁibr/{‘? Tf!l'é:o

APELE- TR s A R T e e PIT B B
2 — - ®giacontrol > A AP EE G B AN L& anF Y o
control » # 7%{,.&,# twiddle factor z # A& mfﬂ‘lgi:"f/w’pi/"‘}‘? iWFE L Hw
E’ﬂﬁfﬁfﬁmi‘ A Pt o

VI A - 13 CIPE ) ﬁiﬁéizfuﬁ,’y’A BA NS AR G HF
- ERE PR AIZF Fetwiddle factors # ¥ 4 - i clock cycle 2 p -
FéF —ﬁ!ﬁllﬁ. g1 E(etd BRG]  akdnd]) o RS e%k At OR
block kA& » #rri fFH S € ~ F (s o RS 24T Bl Fig
4-7.2 #7571 -
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B diagram IR
W8 O
FEL Ll Ll \\r[» Ll
- diagram VgL R R
28 w8
> M owgsEEr B
o diagram e L L
ﬁj” W8 . O
. | | diagram | | Y% e
K
i W

Fig 4-7.2 W8 block % - B3k % (%% power)

FoH- B2 HEAE ¢ F) W il e Radix-2° 64-point FFT(SDF) with
W8 Block and Cordic 7 #=F - ] [H&Se o £ % % 407 £ Table4-7.1
AT T

W8 block & £ 2z E i W8 block 4 & 7 #
L 33 4= power 7.92mW 6.64mW
Gate counts 52029 76429
Total dealy 82 cycles 82 cycles
Memory size 1632 bits 1632 bits
Performance 42.127dB 42.127dB

Table 4-7.1 :&* W8 block =4 & W8 block ' f&

PR @A T L F I 4L power g R4 T 1.3mW &
CE G FAPE RS NG RATLE B o g FH 4 5 power T

/JF ;
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BARMAARES Ty 2 W16 block » e §_W16 block # £ mgigj
I s Bt e Bt 4= W8 block % - & o #7127 W16 block 4 &
Mok enk 2 - %4 €0 W8 block %Eh}ij\m/»\i S B T 2
if‘uiwm diagram B #Z 2 W8 diagram 7@ # % W16 block # &4 ¢
Ei s IZERFFHAEHFS o

A - W16 block 4 7k A& # é_z’z % ¢4 Radix-2° 256-point FFT(SDF)
with W16 block and cordic #ﬁc’ » 7 ¥ fe* A W16 block p i chi
%R Rt i v dicdp 4 Table 4—7.2 AT

W16 block f -t 7 5 W16 block & & 7 i
L 33 4= power 10.26mW 9.04mW
Gate counts 94088 182451
Total delay 272cycles 272cycles
Memory size 6680 bits 6680 bits
Performance 40.014 dB 40.014 dB

Table 4-7.2 &% k& W16 block =4 % 16 block vt fi

F A g 4L pawer s X 5 2
i ’f Fri Rk iha B2 SUNed BAR ERILE 0 B H 4G H#
ﬁ%‘é‘power;rr"ﬁ:il 2m 3 %

‘D—k“\
=

¥ L& £ power % 1 BLG ﬁ-frpower
= ;% W8 block 1+ 2 W16 block %3+ > 7 i
~ g 2 4 7R A~ BRELch power £ o

e e
ALY A TR € R i N
—%m&&J”%g% PR A A

4-7.2 Cordic system sz 2

Ak g P iE o cordic system B * ipiTiE K GFEE o @ g iT
F y
FEdicg T & R R A o APRHT 2 A § B FFT system 3 dga
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B #F & * cordic system shpFiz - H twiddle factor fx % % &gk
F R i(25%~40%) 4 AR R 1.64676 KA < o @ L”*H;S?}‘! @
B — LT N E A s B 3 ;kffaﬁqtgj;i%{ éﬁ;‘i)\ cordic &
>R R é‘mpé*:“f » gt iz cordic system # 1 % s B F - Hod — gt i
# B e ablock %k iE B o H B4 Fig 4-7.3 9957 :

W

E"'J
% > Cordic o O
i B stem R
ROP L R —
gl B L,
B [ ¥ #rf(clock)control L
gyt |
W M o
—>
Y e C
Fy e il e i 1.64676 " K
[y

Fig 4-7.3 x2S drcordic system(4 power)

+ BIE ¢ %782 control block % £ P ¥ T B apE g 0 4 8
#-cordic system # — i & iz 5 #7F — B clock cycle » @ 7 £ | pFR7
- i clock cycle » &£ 7] 5  infij » - & 5Lie » cordic system spF
R Rl o A ;ba‘—.igig]»;%@g;q— Lz g > B YT s
Rligut L€ 234 > #ru JF & kB %77 - B clock cycle 4 7 -

F R T LBk s R ehcordic system 7o— # control ki
AT G AR @;— PR g 4~ o e E_power ¢ T % (%] % cordic & £ ik power
WAL b s )@ £ performance ¢ A gk 2 - BLEL > @ T & Table 4-6.3
H_& cordic system fr:z 2 {4 1 cordic system it #( 12 Radix-2°
64-point FFT with W8 block and cordic system &)
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k& e cordic iz % {4 e cordic
i} 4~ Power 7.92mW 7.18mW
Gate counts 52029 58647
Performance 42.127dB 42.954dB

Table 4-7.3 R 4~cordic frec 2 {5 cordic 4 47+ fi

d F&F ,I‘J—JF% Mo fgapcordic wm fF A~ 5 % 9 7000 i gate
counts > @ power ** /i A shcordic " i1 < X 0.7mW > seew - & & AT
W8 block §= W16 block #x %+t fied= &k » gt fzz 2 e % (w % - power
ZEAIELY Lo SR E - L

Pl AR E R B R ot Pt R (I BB F) 0 A 7 AT
* cordic system i iTix A FRFR EOFG o AFAEL R A
S AR SNEES D ER N

M A A ts o Performance ¢ v i A dhcordic ¥ - R Rin A
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4-8  $ FFT A W P g ol 18

mdfg, %T'g_m&)i,i\.lrﬁﬁllfriﬁ ﬁ"ﬂ_f, _@{gt_,__cord";
system ef7pt - 8 # 10 Z 2r o @ AP A F F Bk W16 block o
1 FFT system(SDF) 7 #™ - if % «hi¢ * > g 12 #-Radix-2' z%”?ﬁ

IR HF o

RFFEF AR TR 413 1 W8 block - W16 block % 3 i cordic
system> @ ¥ & 4FeniE Sk DR ZRAT 2 7 025 W32 block(T kAT
n*11.25 & & JEY)YRPERF » F RV 2 ﬂﬁk#ﬁ] @B, F] L R
7 %2k 3> W16 block epFix @ 5% 4+ > W16 block # #5 7 W8 diagram -
W16 diagram » #7s2 W16 block ¢ ## £ W8 block ¢35 & 5

@ W32 blockﬁf‘ué <7 W8 diagram- W16 diagram 2 2 W32 diagram -
£ 4c + 2 control ¢ %= { 4ciffe > 9700 G HA#T £ £ W16 block #92.5
2z %ozt ™ 2 W32block sha fH g gt cordic system £ 7 5> £ Table
4-8.1 &_W8 block - W16 block > W32 block 142 cordic system a5 £
<o)

system W8 block W16 block W32 block Cordic

Gate count 3462 5978 19281 21943

Table 4-8.1 W8 > W16 » W32 block(12bits) 2 2 cordic(16bits) t #x

e g R > W32 block( 7% 55 B 12 bits) 5 ## © £ 487
Cordic system(#Z 8££ 2 5 16 bits)— # < 7 » #tu & F_W32 block 7

5.k R & 16 bits % » 2 g ff % T € ~ * cordic system -
F AT R § 35 4% 4 1024-point FFT(SDF) e33% » & * W32 block
TE AR (F G R Radlx CRIBHFHF) FE BTG i R

WA
o H B BRI EE o F R SN P Table482'g:".
#* Radix-2°"11 % 1§ Radix—24(mix Radix-2°) & # EHATE ki B
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Radix-2'(mix Radix-2°) Radix-2°
W4 block & SN
W8 block SR SRR
W16 block SN SN
W32 block E e SN
Cordic system S -

Table 4-8.2 Radix-2° ™ % Radix-2‘(mix Radix-2°) % # BT
Rk BR G

e g 0 ko 82 2% Radix- 2°% 1 I chcordic system ¥ § - 2o
e § H W32 block e+ /| ¢ x5 % cordic system i~ /| > BEHREZR £
#H-+ Hleclockcycles: & £ H o ## € #+ + .5 20000 # gate counts >
@ P power f=SNR #£ % ¢ 7 # AP Bgec§ » 5] 5 W32 block #77 # e73power
74 % SNR 2 cordic system 254 7 5 -

BB b A 4T o A E g 32 block @ 57 i R TR A R
Hd o L3 R AW64block 2 Bgendg 0 o@m P AL R1E - B W16
block chi# * iy R 130 77 L p FmFH2 T g * W6 blockf;'z
£ @ SR JE e Ui dFe g 1 EB29p0int FFT ki) =+ > 24 i* £ Radix-2’
v % Radix-2'% % f?i\xpub ol

Radix-2° Radix-2*
W4 block SN - &
W8 block - -
W16 block ® e - &
Cordic system - -

Table 4-8.3  Radix-2°17 2 Radix-2'4 # % # 7
mEREENF

TP AT IER 32—point FFT(SDF):& * % 14 Radix-2' (W16 block)
K # # foif 4= power %~ (%1% W16 block V.S W4 block) - #f
PiEh] @A T W16 block * A F T o F @ ¢ (TR
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B AN BERF ORI 8 7 P E3K3 1024-point
FFT(SDF)i# 2.5 8K-point FFT(SDF) - d4s #R& 45/ 1T S8 Al

- AP A B HGEH o @ #F cordic system g > g4
Radix BB # 5/ 2' » & EAziFeriF i § JIRF 25k
£ AL %4 (404K 2 £ 8K-point FFT) » B 7 1
z 2 W8 block & € cordic system( 7]z e $f b &2
7 A e ot s,-' fz’]')
PEBERL T FW ER* G5 WA block 7 g #

ITRRE

i-:.q A R

w \

AEREREE R RESEGE R i * W6 block » if ¥ 1kt ik
m A O 45 power 4 2 fRp-ig (h FFT system o

$ R #E] f—_‘-,_ ""L1§4 Vvl %é—% DES j{E/I“L' FFT System r-jj—‘;t_'_‘% y fFBQ
e iy 3 A RBLFE AP Bt AR BLRGFE

A i X power eI 2 BEA & e £ A P anp R (cordic
system ¢ S8 H )
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