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LLENTb PABOTbI:

O3HakomuTtca ¢ nporpammamm dsPIC Filter Design n dsPICworks.

C nomouwbto nporpammbl dsPIC Filter Design cnpoeKkTnpoBaTb undpposor ¢unbTp.

C nomoubto nporpammbl dsPICworks nponssectu ¢puabTpaLmio 3alyMAEHHOTO CUTHana.

Peannsosatb undposoit GnabTp Ha MUKponpoueccope cemeirictsa dsPIC33F

X0/ PABOTbI:
1. NMpoekTuposBaHue punbtpa

Cnpoektupyem KUX-dpunbTp YebbiweBa co cpeaHeir 4yactoto pasHon 1000 Ty wm
XapaKTepMUCTMKaMK, NpMBeAEHHbIMWU Ha pUCcyHKe 1.

™ Bandpass Filter
Fiter Specification Input
Sampling Frequency: 44100
Passband Frequencies: |5'5'|} |1D1D
Stopband Frequencies: |?I}|} |1 300
Passband Ripple {dB): D1
Stopband Ripple (dB): 40
| MNext | Help | Cancel |

PucyHok 1. — lNapameTpbl npoeKkTMpyemoro ¢punabTpa.

™ Bandpass Filter

FIR Window Design Fiter Length Estimates:

i~ Rectangular 143 " 4 Term Cosine 78

" Trangular 603 {4 Term Cosine with C5D 565

{~ Hanning 475 " Minimum 4 term cosine 901

{~ Hamming h03 {~ Good 4 Term Blackman 877

" Blackman 837 {~ Haris Hattop 1023

" Exact Blackman &77 "  Kaiser 4

{~ 3 Term Cosine 813 " Dolph-Tschebyscheff 367

{3 Term Cosine with C3D 787  Taylor 363

" Minimum 3 Term Cosine 899 f* Gaussian 351

Enter Desired Filter Length (optional): |64|
Mext | Prev | Help | Cancel |

PucyHok 2. —Bbibop oKHa 1 annHbl punbTpa.



®UNbTP MMeeT MOoKas3aHHble Ha PUCYHKe 3 XapaKTepuUCTUKM. Ha pucyHKax 4 n 5

NMOKa3aHa YacTOTHasA XapPaKTePUCTUKa COOTBETCTBEHHO B JIMHEMHOM U IOrapnudMmUYECKOM
maclTabe.

PR dsPIC FD Lite ME]
Fle View Design Fiter Output Codegen Window
J 2| 5| @l mm | | En o 2898

~o|x|m ~|alx|m ~-p|x]

Ready Snap Off Q16

PucyHok 3. — Paboyee okHo nporpammbl dsPIC Filter Design

|” dsPIC FD Lite - [Magnitude] E]

nﬁila View Design Filter Qutput Codegen Window
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PUcyHOK 4. — YacToTHaA XxapaKkTepucTnka duabTpa B IMHEMHOM MacluTabe.



PP dsPIC FD Lite - [Log Magnitude(dB)] J=Ed

MU Eie view Design Filter Output Codegen Window -8 %
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01300
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16 Bit Fixed Point
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PucyHoK 5. — YacToTHaA xapaKTtepucTmka puabTpa B AorapuPpmmuyeckom maclitabe.

2. ®unbTpaLMUA CUHYCOMAANBHOTO CUTHaNa

CHayana 3a4agMm CMHYCOMAANIbHbIM CUTHAN C YAaCTOTOM cMrHana pasHown 1000y m
YyacToToM AMCKpeTM3auum paBHon 44.1 Kly (puc. 6), a TakKe aaaUTUBHbLIN rayCCOBKUM
wym. Ocumnnorpammbl CUTHANIOB NpMBeAEeHHbl HAa PUCYHKaxX 7 n 8.

™ Generating Sinusoidal Wave
Signal Frequency [1000 Frequency Unit
{* Hertz
Sampling Rate |111 00
" Radians/second
Number of Samples |1:21
Phase unit
Angular Phase Delay |3
f» Degrees
Peal Amplitud 1
= pitude from zero) | (" Radians
DC offset [
Output File Format | Binary ﬂ
Output Number Type | 32 bit floating point ﬂ
Random Moise Type | no noise ﬂ
Output File Name output tim |

Help Ok | Cancel ‘

PucyHoK 6. — MapameTpbl CUHYCOMAONbHOIO CUrHaNa.



‘n dsPICworks - [H:\MyProject\Filters\sine.tim] [Z]
-3 x

Fle View Edit Generator Operation DSP Display Utlities Window
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PucyHoK 7. — CuHOCcOMAanbHOM cMrHan YactoTol 10000y,

PR dsPICworks - [H:\MyProject\Filters\WGN1.tim] =g

_|8] x|

File View Edit Generator Operation DSP Display Utilities Window
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PUCyHOK 8. — A0 AUTUBHbIN Benblii rayCCOBCKUI LUYM.



Terlepb co3gaaunm 3aLLIYMI'IeHHbIﬁ CUrHan, nytem cCymMmmypoBaHMA CWUTHANOB,

ocuMAIorpamMma KOTOPOro NoKasaHa Ha pucyHke 10.

P Linear Combination with Offset
input: x1in) sine tim
input: x2in) WGNT tim
output: yin) sine_with AWGN tim

yin) =a “x1{n) + b *x2n) +

a|1

b |1

C|D

Help QK | Cancel |

PucyHok 9. — lMpouecc cyMMUPOBaHUA ABYX CUTHA/NOB.

‘” dsPICworks - [H:\MyProject\Filters\sine_withAWGN.tim] E]

_18] x|

Elle View Edit Generator Operation D3P Display Utiities Windaw
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PucyHok 10. — 3awymaeHHbIN CMHYCOMAaNbHbIN CUTHA.



Tenepb HenocpeacTBEHHO BbINOJAHMM npouecc PUAbTPAUUK C KopduUMEHTAMM
NoJlydeHHbIMU paHHee.llpouecc ¢GUAbTPAUMM MOKa3aH Ha pucyHke 11. BbixogHow

OTOUAbTPOBAHHbIN CUTHAN NOKa3aH Ha PUCYHKe 12.

P apply QED Filter to Signal
Fitter Coefficiert File | my_bandpassd fi
input: xAn) sine_with AWGN tim
output: yin) sine_without AWGHM tim...

Y{z)=H{z)*X(z)
where H(z) is the transfer function of the filter

Help QK ‘ Cancel ‘

PucyHok 11. — NMpouecc dunbTpaumm.

M dsPICworks - [H:\MyProject\Filters\sine_withoutAWGN. tim] E]

=S

Elle View Edit Generator QOperation DSP Display Utilities Window
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PucyHok 12. — CurHan Ha Bbixoge ¢puabTpa.



3. Peanusauua ¢punbrpauma Ha dsPIC33F(aucTuHr Koga)
#include "p33Fxxxx.h"
#include "dsp.h"
int incr;
int countCycles;
extern void initOC1l (void) ;

extern void  attribute ((  interrupt )) T20Interrupt (void);

_FOSCSEL (FNOSC_FRC) ;
_FOSC (FCKSM_CSECMD & OSCIOFNC OFF & POSCMD XT);
_FWDT (FWDTEN_OFF) ;
_FPOR (FPWRT PWR1) ;
_FGS (GCP_OFF) ;
#define BLOCK LENGTH 256
#define LOWPASSFILTER
#define FILTERCOEFFS IN PROGMEM
extern fractional squarelk([256];
#ifdef LOWPASSFILTER
#ifdef FILTERCOEFFS IN PROGMEM

extern FIRStruct lowpassexample psvFilter;

#else
extern FIRStruct lowpassexampleFilter;
#endif
#else
#ifdef FILTERCOEFFS IN PROGMEM
extern FIRStruct bandpassexample psvFilter;
#else
extern FIRStruct bandpassexampleFilter;
#endif
#endif

fractional FilterOut [BLOCK LENGTH] ;

int main(void) {
PLLFBD=38; // M=40

CLKDIVbits.PLLPOST=0; // N1=2



CLKDIVbits.PLLPRE=0; // N2=2
OSCTUN=0; // Tune FRC oscillator, if FRC 1is used
TRISD=0xFF00;
incr=0;
countCycles=0;
initOC1 () ;
RCONbits.SWDTEN=0;
__builtin write OSCCONH (0x03);
__builtin write OSCCONL (0x01);
while (OSCCONbits.COSC != 0b011);
while (OSCCONbits.LOCK!=1) {};
#ifdef LOWPASSFILTER
#ifdef FILTERCOEFEFS IN PROGMEM

FIRDelayInit (&lowpassexample psvFilter);

FIR (BLOCK LENGTH, &FilterOut[0], &ésquarelk[0], &lowpassexample psvFilter);
felse

FIRDelayInit (&lowpassexampleFilter);

FIR(BLOCK LENGTH, &FilterOut[0], &squarelk[0], &lowpassexampleFilter);
#endif
#else
#ifdef FILTERCOEFFS IN PROGMEM

FIRDelayInit (&bandpassexample psvFilter);

FIR(BLOCK LENGTH, &FilterOut[0], &squarelk[0], &ébandpassexample psvFilter);
#else

FIRDelayInit (&bandpassexampleFilter);

FIR (BLOCK LENGTH, &FilterOut[0], &squarelk([0], &ébandpassexampleFilter);
#endif

#endif



while (1)

if (countCycles==10)
{ incr++;
if (incr==256)
{ incr=0;
}
countCycles=0;
}
} return 0;
}
void  attribute ((  interrupt )) T2Interrupt( void )
{ countCycles++;

OC1RS = FilterOut[incr]:;

IECObits.T2IE = 1;
IFSObits.T2IF = 0;

}

void initOC1 (void)

{ OC1CONbits.OCM = 0b000;

OC1lR = FilterOut[incr];
OC1RS = FilterOut[incr];
OC1CONbits.OCTSEL = O;
OC1CONbits.OCM = 0b1l10;
T2CONbits.TON = 0;
T2CONbits.TCS = 0;
T2CONbits.TGATE = 0;

T2CONbits.TCKPS
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PR2 = 65535;
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Pe3ynbTaT MOXKHO NPOBEPUTL €C/IN NMOCTPOUTb CUTHANA NO BbIOOPKaM, NONYYEHHbIM U3
OoKHa Watch.

data=ReadList["FilterOut.txt"]
{0,-1,-4,-6,-4,3,17,33,44,42,20,-17,-58,-81,-72,-20,64,150,202,182,78,-91,-265,-367,-330,-
131,187,515,706,628,228,-424,-1112,-1520,-1300,-
172,1993,5111,8907,12978,16893,20310,23051,25125,26678,27918,29013,30019,30857,31341,31253,30
416,28756,26311,23210,19607,15624,11319,6698,1747,-3495,-8901,-14233,-19181,-23433,-26761,-
29073,-30442,-31069,-31204,-31066,-30759,-30244,-29351,-27853,-25535,-22284,-18127,-13243, -
7916,-
2483,2742,7525,11733,15339,18395,20994,23241,25211,26943,28425,29608,30408,30736,30505,29640,
28107,25896,23033,19557,15531,11014,6089,864,-4509,-9832,-14858,-19334,-23044,-25848,-27735,-
28815,-29298,-29434,-29440,-29421,-29342,-29036,-28244,-26708,-24243,-20810,-16512,-11584, -
6325,-
1031,4064,8825,13200,17197,20831,24106,26981,29389,31254,32503,32767,32767,32205,30715,28524,
25643,22112,18015,13489,8711,3869,-864,-5362,-9556,-13421,-16949,-20134,-22943,-25326,-27229,-
28625,-29530,-29998,-30097,-29863,-29270,-28207,-26497,-23959,-20469,-16039,-10840, -
5199,476,5789,10440,14302,17421,19979,22207,24303,26356,28321,30032,31263,31797,31486,30292,2
8273,25563,22326,18705,14803,10676,6348,1840,-2798,-7481,-12075,-16429,-20385,-23820,-26656,-
28877,-30511,-31616,-32241,-32411,-32108,-31272,-29820,-27677,-24805,-21218,-17002,-12290,-
7247 ,-
2042,3166,8245,13081,17577,21633,25161,28085,30356,31960,32767,32767,32767,32372,31106,29247,
26731,23513,19595,15049,10015,4691,-695,-5906,-10743,-15039,-18691,-21646,-23920,-25582, -
26756,-27589,-28235,-28804,-29325,-29725,-29835,-29427,-28267,-26187,-23139,-19214,-14621}

ListLinePlot[data, InterpolationOrder—4,PlotStyle—Thick]
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