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ff============================================================================
£* Copwright (C)1996-2001 Beijing Wintech Technology Co.,Ltd.

£ By Pacificxu, L1l Rights Reserwved

£ FEEFAESAES. EiEHpspAwero1 EF LA
/f=====================z=======================================================

#define PI 3.14159265355979

S* number of elements in vector x*/

#define numlength 2045

#include <Cihtihce000%egtoolsh includemath. hx

SRR

wvold radixZ (int n, short *xy, short *w);

woid bitrev cplx(int *x, short #index, int nxj:
void digitrev index (short *index, int n, int radix):;

fTERERTEE

static short indexl[e6d] ,wil[numlength]:;
static short xl[numlength+*zZ]:

static int xZ2[nuwolength] ;!

static int radix;

int nxl:

int i;

fTERE TG

main()
{

double delts;

radin=i; =Rk E2FFT) :[
n¥l=numlengeh; FAFFTiF A By

f* init the index for £t bitrew T
digivrey index(ipdesl, nxl, eadiz);:

f*init che FFT coefficiencs®f
delea=2*PL B8l
Tor 170 icmals 2 s di) 0
w1[271] =32767% |-com | (double) i *d=1ta) § 5
Wl[ZTi4+1]=32TaTY [-ain [ (douhle] ivdalea) )
]

SEEERTFTHIAA, XD, Eio. X1, @51, WEEE. PHPEHHIETHTEAES. 280y
Tor (i=0:i<Exl:ie] |
k1[271] = imhoct] ( (cas(FIt1/10.0)+oos{PI®1/20.0) +oom (BIT1/5.00 ) =0x80) 2
wl[ZTi+1]=0:
1
JRFETH
rrdindinxl, ®1, wl):

for (i=0ri<eml)i<+]4
Wd [1]==sgen (RL[2vi] *mi[2 i)+l 2®a+1] ®ml[2 ¥ Q1] )

/By

bitrev eplw(xZ, indexl, nxl):



Fr Copyright () 1997-Z000 Texas Instruments Incorporated.
Fr All BRights Reserved
j¥==================================================================
i HEEFETER */
void digitrev index (short *index, int n, int radix){
int i,J,k:
short_nbhits, nbot, ntop, ndiff, n2, raddivi:
nhitsI= o:
i = n:
while (i = 1)1
i=1i = 1:
nhits++;
b
raddive = radix >> 1;
nhot nhits >»> raddivi:;
nhot = nbot << raddivZ - 1;
ndiff = nbhits &£ raddivi:
ntop = nbot + ndiff:
n2z = 1 << ntop;
index[0] = 0O
for (i =1, j = n2fradix + 1; 1 < nZ - 1; i++){
index[i] = 3 - 1:
forik = ni/radix; k¥ (radix-1) < j:k /= radix)
J -= k*(radix-1);
i += k:
H
index[nZ - 1] = n2 - 1:
¥
£ B FHA
i 4 = Input Array to be Bit-Reversed
* nx = Number of points in array (roust be a power of 2)
* index = Array of ~=grtinx) created by the routine
* digitrev index to allow the fast iwmplementation of the
* hit-reversal
* DESCRIPTICN
* Thiz routine performs the hit-reversal of the input array =[].
* where =[] iz an array of length nx 1l6-bit complex pairs of data.
* Thiz requires the index array provided by the programw below.
* Thiz index should khe generated at compile time not by the DIP.

void bitrev cplxiint *x, short *index, int nx)

{

int ir

short ig, i1, i3:
short jo, 31, js:
int ®*i0, =il, =i3:
int ®J0, =31, x33:;



x¥[]

Short L
int a, b, ia, ik, ibk=:;
int mask;
int nhits, nbot, ntop, ndiff, n,
nhits = 0;
i = nx;
while (1 = 1)4
i=1 == 1;
nbits++:}
nhot = nhits >»> 1:
ndiff = nhits & 1;
ntop = nbhot + ndiff;
n = 1 << ntop;
mask = n2 — 1;
halfn = nx >» 1; I
for (i0 = 0; i0 < halfn; i0 += 2} {
b = i0 & mask;
a = 1i0 >> nbot;
if (k) ia = index[a]:
ik index[h] ;
ib= = ib << nbot;
ja = ib=s + ia;
T = 10 < j0o:
xil = x[i0]:
xj0 = =[30]:
if (t)i{=x[i0] = =j0:
®¥[JO] = xi0;}
i = i0 + 1:
ji = j0 + halfn:
xil = x[i1]:
®i1 = =[31]:
®*x[11l] = =x3ji:
®x[31] = =il:
i3 = i1 + halfn:
33 = j1 + 1:
xid = x[1i3]:
®313 = x[33]:
if (c)ix[1i3] = =33:
®¥[J33] = xi3;}

——— input and output Sequences

MEREFFTEZRNEE, APUEHELZENE, B2F

A HEmE (HFE Sl -Eik. EES5EH)

[dir-n)

halfn;

Eo@ (R IR

[input,/output)



# # # # # # # # # H#

IE

n ——— FFT =size [input)
w[] ——— FFT coefficients (dim-n/z) [input)

SCRIPTICH

Thi=s routine is used to compute FFT of a complex sequece
of =size n, a power of Z, with "decimation-in-fregquency
decomposition®™ method, ie, the ocutput is in bit-reversed
order. Each complex walue is with interleawved 1l6-khit real
and imaginary parts.

vold radixZ (int n, short =vy[], short wl[]]

{

Tl

short nl,n2,ie,ia,i,j,k, 1l:
short =t,vyt,c,s:

nZ = n: I
ie = 1;
for (k=n; k > 1; k¥ = [k == 1) 1 {
nl = n2:
nz n2>=1;
ia = 0O;
for (j=0; j < n2; J++) |
c = wlZ2*ia]:
s = w[Z2*ia+1]:
ia = ia + ie:

for (i=j; i < n; i += nil) {
1 = 1 + ni;

xt = xy[2%1] - =y[2%1i]:
xy[2%1i] = =y[2F1] + =y[2%1]:
vt = xy[2%1+1] - =y[2%i+1]:;
xy[2%i+1] = =y[2%i+1] + =y[2*1+1]:;
xy[2*1] = |(e*xt + s*ye)=x15;
xy[2%1+1] = (e*yt — s*xt)=>>15;
'
ie = ie<<l;
'
T
CCs C C
TI ANSI C



1. math.h  Visual C++ math.h TI CCS
Visua C++
TI * lib
2. DSP ‘ C6201
DSP ‘ Ce6701
DSP
3. CCsS C
char 8 hits
short 16 bits
int 32 hits
long 40 bits
float 32 bits
double 64 bits

TMS320C6000 Online Programmer's Guide (SPRH048) Copyright?2000

Texas Instruments

*.cmd

target” DSP
SDRAM SBSRAM RAM
‘ CobXpa



SDRAM 0x2000000 4M*32bit  (0x400000*4)  0x3000000

SBSRAM 0x400000 128k* 32bit (0x20000* 4) 0x480000
DPRAM 0x1400000 4k*32bit  (0x1000*4) 0x1404000
¢ *32bit” SDRAM

0x2000000 + 0x400000*4 = 0x3000000

0x2000000 + 0x400000 = 0x2400000

HYHE "YU "

*.cmd
;*=============================================================
A7 Copyright (2)1996-2Z001 EBeijing Wintech Technology Co.,Ltd.
£ Ev Pacificxu, L1l Rights Rezerved
;*=============================================================
;* ======== tggt.cmd ======== wg
HEHMORT
. I

VECTORS v origin = Ox0, len = 0Ox400
IFRAHN i origin = O=x400, len = Oxf000
IDRAHM ! origin = 0OxS0000000, len = Ox10000
i
SECTICONS
i
LW >WECTORS
.Eext > IPRALM
.data > IPRALM
Ldipmtext =IPRLM
.h=s=s > IDRAM
.cinit > IDRAM
. COnst > IDRAM
.far > IDRAM
.stack > IDRAM
.cio > IDRAM
.Syswem > IDRLM

}

vec .text ... CCS
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El---l:|Prc-jer.'t /*=======================;=========
i% g £E¢ mak % ======== test.cm] ======== %~
2% -~[_]) DSF/BIOS Config :
D Include MEMORY
sl E% ;1"”““ VECTORS : origin = 0Oz0, len
¥ T = “rt“t IPRAM : origin = 0x400,
S : o IDRAM : origin = 0x800000
1 }
% SECTIONS .
{
C) e *WECTORS
R text > IPRAM
.data » IPRAM
4 3
wo L 2] .ipmtext >IPRAM |
¢ op B4 T e O

DISF HALTED | Fuilds the entire project, ignorin|ln 1, Col 1 L mm |

lnkGx “fft.mak |
[TMEA20C6x COFF Linkar Varsion 4.00

capyrlght (o) 1499p-2000 Texas [nstrubents [ocorparatad I
dr owarning: entry point symbol e int00 undsf1ned
Wi s 1 meecd firet referenced

syibal in file
==} test.ab)

fiadi test.ab]
| mpyed tast.abj
| Eltidg test.ab)

acddd test.abj
| Sim tast.obj
| &gt test.ab)

el 1w test.ab]
| diwvi tast.abj
| ol test.ab) —
»» aymbal refersncing errars fft.out not built
Huild Complate,

d BErfars. 1 Warnlndss. -
HIS 1 buid wx o

[EF HALTED [ For Help, press Fi Ls 1, Cal 1 | nm ,ﬁ
“ $0A)*A&A ”
<intr.h>

intr_hook() ”



C “ * lib”
intr_hook() *“ dev6x.lib” TI

“ Finddl *.libinTI ”

Code Compozer Studio

& [ GEL filex
=) Project
g EE mak
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H-] Includs
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Copyright (C)]1996-2001 Beijing Wi
By Pacificzu, Fe
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L EEEEEEEE tht.gmﬂ TR T YTy L

B VECTORS origi
i : gin = O=0, len =«
=) Seures IPRAM : arigin = Ox400.

"R testo : g
B testend TDRAM : origin OxE000000C

[test ]
"tast.c", line 203: warning: last line of file ends without a newli

Inkbx "fft._mak"

[5320C6x COFF Linker Versicn £.00

opyright (e] 1996-2000 Temxas Instruments Incorporated
Euild Complete.

0 Errors, 1 Warnings.

Code Compozer Studio

00004214 00000000
oooo4218 00000000
0000421 00000000 ROP
oooo4220 c_int00:

00004220 OFAS342A HE.52
oooo42:24 OFCO00BA MVELH. 52
000042268 QDO1FEEA MYE.GE
00004222 0000006A ]'-I"."RIH.SE.
00004230 OVBCO1EZ ADD .52
oooDD4234 O7VBFOTAZ AND .52
00004238 07000024 HVE.52
0000423C 07400084 MVELH. 55
nooo4220 02284828 MVE.51
gooo4244 02400085 HYELH .52
nnnda=48 nNA3A0148F
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AT EMFFTHIAAS, EE Mo, Eifo, i1, EEFL. . RFEASE,. FRPELESE
for (i=0;i<nxl;i++)4
x1[z*}i]=(short) ( (cos (PI*i/20.0)+cos (PI*i/5.0)) *0x80) ;
®1[2*i+1]=0;

I
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