www .ChinaAET.com

Hardware Technique

FPGA  apFFT '

( : 063000 )
: (apFFT) FET , FFT
) ~ o FPGA dpFFT N ,
N , Quratusll Matlab .
: TN77 : A Wl674-7720(2010)18-0021-04

Implementation of the apF'FT algorith aseé(’on FPG Q
.t & O
SUN Lin, HUANG Hong?, i i O

(Hebei Polytechnic UniverSity gshan 06 (Qg, China )

Abstract: All Phase spectrum analysis(apFFT) is st Murier transform, it can improve

the fence effect and truncation effect, and has excellent fnce i ressing age and the property of phase in-

ices mpleggfN SapFFT algort whith is composed of three parts: adress
lar. The &n is hig ; Kogue measurement, the simulation result
é it of Maflab. %V 3
: age; phase @rianl @

S o4
P :
V” .\Q\X[WO(_N-H)’W’ we(=1), we(0), we(l), -, we(N-1) ]

N , (2N-1)
; O we s N
\ L 3 N y(n) (n=0,1,---,N-1),
*&Sﬁ o v(n)  FFT

variant. This paper introduces the use of PG

generate modular, data memory modular :
of Quratusll is similar to the simulati

Key words: FPGA: apl'FT; spe

apFHT x(2) 1 2(1) —— 2(0) —— x(=1) ——x(-2)
L g I
FPGA ’ N} ] 1 2 3 2 1 ‘
s FFT
(1)  DSP :(2)  FPGA . N
, DSP , Y N
, . FPG:L\ ’ x(0)  2w(=1)+x(2)  2(1)+x(-2)
. M4K , !
5 apFFT R FPGA 2
o FPGA s VHDL Verilog
1 HDL - VHDL ,
apFFT [1,2], FFT Verilog HDL . o ,
. VHDL .
* . (F2008000415)
( ) 2010 29 18 www.pcachina.com 23

www.ChinaAET.com



Hardware Technique

www . ChinaAET .com

FPGA apFFT ,
Altera EP2C35F672C8 .,
33216 ,105  M4K RAM
18 bitx 18 bit o
Altera Quartusll o
3 apFFT
apFFT )
N FFT °
2 °

2 apFFT
3.1
EP2C35F672C8, (’
8 FFT s Q
8 bit, 15 bit ,
\ 4 bit ; \ »
{§ ARCHITFCIURE BEHRY OF count @G
1 signal ST & 3T0_L0GIC_A&
i1 =EETN
[} F_REG: FROCESS (CLE,RST, NN
1 BEGIN
= IF Ryr=t]l* THEN OQIc= ™
1 ELETF CLEEVENT AND cCL¥= i+ TEEN
1" IF EMA='1‘ THEH
’: IF CQIC™1110" THEN CQE<=CQI+li
fm EISE COICw=DO000= ¢
£HD IF¢
o ZHD IF:
bH END IE;
n END FROCESS F_REQ)
| OUTT <= CQls
2 FuD SEHAV)
3
s Symbol 4 .
24

2

3.2
3 21 count
———{CLK  OUTY[4..0] mmm—
8 bit =T RST
——1 ENA
RAM inst2
. 4
FFT s o
, QuratusIl
MegaWizard Plus—In Manager RAM
, RAM N >
4 bit ,
8 bit, rdelock RAM
wrelock ock
Q ,wrelock
rd \Q' O wrelock
rdclock

yrepc
dclock

inst Block Type M4K
5 RAM
, EP2C35F672C8 Cyclonell
. RAM , : As-
signments — Setting , Analysis

Default Parameters s
CYCLONEII_SAFE_WRITE ;

VERIFIED_SAFE ,
Settings o

& Synthesis Settings
Name
Default Setting
Add  OK

3.2.2

apFFT FFT, FFT

o N=8  FFT ,
2N-1=15 15
-0.17365,-0.99027,-0.43837,0.71934,0.882 95,-0.173 65,
-0.990 27,-0.43837,0.719 34,0.88295,-0.173 65,-0.990 27,
-0.43837,0.71934,0.882 95,
[1,2] :0013 684, 0096 665 ,

( Y 2010 29 18

www.ChinaAET.com



Hardware Technique

www .ChinaAET.com

0.346 18, 0.846 66, 1.590 8,2.4317, 3.111 8,3.375,3.111 8,
2.4317,1.590 8,0.846 66,0.346 18,0.096 665,0.013 684,

8 bit R
o 6 o
1
ROM |
address[4..0] q[7..0] !
|
8 bit x |
32 word !
|
|
clock |
insts  Block Type M4K |
6 ROM
,  matlab

:-1.4795,2.2361,2.051 3,-0.428 0,-0.229 4,1.252 9,
-0.3527,-3.0694, , Quartusll

res_nint=dec2bin(nint);
res_nint=double (res_nint)-48;
res_nf=dectobin (nf,N);
numint=res_nint;

numf=res_nf;

num=| numint,sep,numf];

FPGA ,

-1.2368, 2.3397, 2.0049, -0.4029, -0.1803, 1.1186, .. ™
-0.3485,-2.9856, . k 0.0136 N 3
QuartuslIl . 2 .0966 12
: , &—'5) #0346 19 44
3.2.3 4 & &1L‘(—4) S 0 Bes 108
FPGA , «Qw w(-3Y J.5908 50
’ é, w 24317 77
’ Q}’ w0y 3.1118 99
o & O\ 3.3750 108
, matlab : 0 %' 1S s
0’% ° 0‘1{(2) 2.4317 77
w(3) 1.5908 50
function [num,numint, num Ny ‘\\ w(4) 0.846 66 108
% clc;clear;close all; . Q ‘ w(5) 0.346 18 44
% O w(6) 0.096 665 12
% innum Y ’ w(7) 0.013 684 3
% num, numir 3 5.3 FFT
\ e o
(4
Yo numf \%\ T ’
sep=5:% Q Symbol ,
if (mod (innum, 1)==0)% ,mod ¢ KT
numint=dec2bin (innum); ’ °
numint=double (numint)-48; Altera L
numf=zeros(1,N); °
num=[numint,sep,numf]; ’ o
return ) o
end; s s
%o o 1P
nint=floor (innum); % FFT , (Pa-
nf=innum-nint; % rameterize) , (Set Up simulation) FFT
( ) 2010 29 18 www.pcachina.com 25

www.ChinaAET.com



www . ChinaAET .com

Hardware Technique

(Generate) ,

4 Fiies Tmm T T FETT] EETT] 1] nam i
i
7 . PR MR AL AU R L UL, ’LI'Lnan.I'I.H,'lI'I.n.I'I.rLI'I.n.ﬂn.rl.H.nnn
7, | | WWIMJWWMW
g g By Ry WUl Ry Wl R g W Mg Dl g0 g gl g 0 o p M g LRNnLnr
, ' s il = ] T I ] -
Matlab
s apFFT
FPGA . !
, FFT apFFT [3] . R .2 [M].
o ,2003.
FFT 2755 UWE 1 S1gnal processing with field programm-—
8%, able eate ew York: Springet: oo Berlin Hei—
FFT , apFFT i 2003.
MogN+2N  NlogN+N. dpFFT §s] en P )Y
FFT, N-1, o ,2005.
N FFT , FFT .
FFT , \6%7 5-2
FET ap \ Q :2010-05-21)
[ [n {23>E °
2003, 24(114): 16-19. " - W19 o
2] ‘\ z-\
,2007,23(1 () Q
QY
26 ( ) 2010 29 18

www.ChinaAET.com





