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Abstract: A low-pass filter is designed under MATLAB environment in this paper by using the window function
method. Simulation test and implement are finished under the CCS integrated development environment, and the details
of realization process on the DSP chip are also presented. FDATool toolbox is also used for filter design so that the
parameters can be changed at any time according to the design requirements, which will make the filter achieve the
optimization.
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Figure 1. Interface of digital lowpassfilter design in FDATool by using Blackmann Windows
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const int BL = 81;

const int16 T B[81] = {0, 0, 0, —1, =3, —4, —6, -8,
-8,-5,0,9, 22, 38, 56, 72, 83, 85, 74, 46, 0, —64, —144,
—231, 316, —386, —425, —419, —352, —215, 0, 291, 651,
1064, 1509, 1958, 2381, 2749, 3035, 3215, 3277, 3215,
3035, 2749, 2381,1958, 1509, 1064, 651, 291, 0, —215,
—352, 419, —425, —386, —316, —231, —144, —64, 0, 46,
74, 85, 83, 72, 56, 38, 22,9, 0, -5, =8, -8, -6, —4, -3,
-1,0,0};
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Al TI ARECAIF K] DSPMATLAB Link for CCS
Development Tools(f&j#% CCSLink)/& MATLABG6.5 /i

A (Release13) F N — N 4f ) T EAH, Bt [
MATLAB. CCS #1 DSP HizxtR4 M, FHILTHE
A LG EE MATLAB & — PR EAF DSP g8 1F 1117
ik SR P (788, (EIF RN ATE MATLAB 3158 R 58K
Xt DSP HIEEE, MIH MR & DSP N H R4 1
4.2 MATLAB ZH@ANES

K N HACS T34 08 M SCHF, £ MATLAB igfT
J5 ¥ 23 E B input.out SCAF o 28U SO S 500 Hz,
3000 Hz, 8000 Hz =AWl 1155, AT IEBER AR
AR A5 BN SERIATE 73 5] i 3 FHE 4 B .

f11 =500;

f12 =3000;

f13 = 8000;

fs = 10000;

N =1000;

T = 1/fs;

n=0:N;

x11 = sin(2*pi*f11*n*T);

x12 = 0.7*sin(2*pi*f12*n*T);

x13 = 0.5*sin(2*pi*f13*n*T);

x_base = (x11 +x12 + x13);

figure(1);
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Figure 2. Output data type setting
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Figure 3. Input signalsin the time domain
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Figure 4. Spectral image of input signals
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plot(x_base);

figure(2);

yff = abs(fft(x_base));

df = n*(fs/N);

plot(df,yff);

xout = x_base/max(x_base);
xto_ccs = round(32767*xout)
fid = fopen('input.dat','w");
fprintf(fid,'1651 1 0 0 O\n");
fprintf(fid,'%d\n',xto_ccs);
fclose(fid);
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TEJEP A main.c PR, WIF:
#include"stdio.h"
#define N 81
#define LEN 200
long yn;
int input[LENT; /4 A\ Z2f, 1E 07 FURERE N A53

int output[LEN]; /41 tH 20t ,  ELEAFTIAE AT

void main()

{

nt 1,];

int *x;

const long B[81] = {0, 0,0, — 1, =3, —4, —6, =8, =8,
-5, 0,9, 22, 38, 56, 72, 83, 85, 74, 46, 0, —64, —144,
—231, —316, —386, —425,-419, —352, -215, 0, 291, 651,
1064, 1509, 1958, 2381, 2749, 3035, 3215, 3277, 3215,
3035, 2749, 2381, 1958, 1509, 1064, 651, 291, 0, —215,
—352, 419, —425, —386, —316, —231, —144, —64, 0, 46,
74, 85, 83, 72, 56, 38, 22,9, 0, —5,-8, =8, =6, -4, -3, —1,
0,0};

for(j = 0;j<LEN-1;j++)

{

x = &input[j];

yn=0;

for(i = 0;i<N-1;i++)

ynrt = B[iJ*(*x++);

output[j] = yn>>15;

§

while(1);

}
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Figure5. Image of input signalsin time domain
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Figure 6. Image of output signalsin time domain and spectral field
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