FIR Filter pre FPGA v prostredi Quartus

Zadanie:

Realizujte FIR Filter pomocou ,,FIR Compiler” v prostredi Quartus. Sirka vstupného vektoru ma
byt’ 16 bitov, Sirka vystupného vektoru ma byt’ takisto 16 bitov. Filter realizujte pre rodinu Cyclone
III. Filter ma spracovavat’ nezaporné celé ¢isla. Filter realizujte ako dolnopriepusntny s 37
koeficientami a pravouhlym oknom. Hrani¢na frekvencia ma byt 0.125 nasobok vzorkovace;j
frekvencie. Porovnajte rychlost’ a naroky na zdroje FPGA daného filtra pri r6znych nastaveniach
jeho generovania (zdroje pre nasobicky: DSP bloky/logické jednotky; zdroje pre pamét'ové
elementy: RAM bloky/ logické jednotky, miera zret'azenia...). Pre aké nastavenie pracuje filter
najrychlejsie? Pre aké nastavenie spotrebuje filter naymenej zdrojov FPGA? Aky optimalny
kompromis by ste zvolili?

FIR filter odsimulujte nasledujucim spoésobom: v prostredi MATLAB vygenerujte 250x1024
nahodnych cisel v rozsahu 1-10000 a zapiste do stiboru. Tento signal bude predstavovat WGN.
Tento signal aplikujte v simulacii celého projektu v Modelsime. Vystup simulécie zaznamenajte
takisto do stiboru. Stibor nacitajte v Matlabe. Realizujte 1024 bodovu FFT na vystupnom subore
250x. 250 FFT spriemernite a vysledok nechajte vykreslit' do grafu s logaritmickou stupnicou pre Y.

Postup:
1. Vytvorte projekt s nazvom FILTER.
2. Spustite Tool > MegaWizard
3. Vyberte:

MegaWizard Plug-In Manager [page 1] il

The Megawizard Flug-ln banager helps pou create or modify
design files that contain custom vanations of megafunctions.

\ Which action do you want to perform’?
i+ Create a new custom megafunchion wariatiore

" Edit an existing custom megafunction wariation

" Copy an existing custom megafunction variation
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4. Vyberte:

MegaWizard Plug-In Manager [page 2a] x|

Cyclone 11 'l

“Which type of output file do you want to create?

Wihich megafunction would vou ke to customize? ‘which device family will you be

ing?
Select a megafunction from the list belovw (T
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|- 110 Mate: To compile a project successfully in the Quartus || software,
your design files must be in the project directary, in the global user

™ Rsturn to this page for ancther create operation
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libraries specified in the Options dialag box [T ools menu). or a user
library specified in the User Libraries page of the Settings dialog
box [Assignments menu).
Four current uzer library directories are:

Project User Libraries:

4

fir_compiler-library.
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6. Vyberte Step 1 Parametrize

7. Nastavte:

Paramete

e - FIR Compi

[ Coeflicients Specification - (Low Pass Set [1];

r
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8. Edit Coefficients:

x
- Coeflicient: [ Frequency Response
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File
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9. Stlacte OK
10. Stlacte Finish
11. Step 2 Set Up Simualtion

Simulation Madel | quartus® | Testhench | MATLAE M-File |
rIP Functional Simulation Model

=101 x|

¥ Generate Simulation Maodet

Language YHDL

An [P Functional Simulation Madel is a cycle-accurate WYHDL or Verilog
madel produced by the Quartus® Il Software. It allows for fast functional
simulations of IP using industry-standard WHODL and Yerilog simulatars.
You may anly use these simulation madel autput files for simulation
purposes and expressly not far synthesis or any other purposes. Using
these models for synthesis will create a non-functional desion.
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Finish

Step 3 Generate

Projekt skompilujte (Web licencia pravdepodobne nepodporuje generovanie Netlistu pre
EDA nastroje a preto je nutné odobrat’ ModelSim z nastaveni projektu)

Zistite aké ma projekt naroky na zdroje a akd je maximalna taktovacia frekvencia.
Realizujte simulaciu v modelsime.

Spustite modelsim

Ako pracovny adresar pre ModelSim zvolte Pracovny adresar v Quartus Projekte.

Prepiste vstupné data pre filter pomocou matlabu:
R=floor (rand (1024*256,1)*10000) ;

fid = fopen('filter input.txt','wt');
fprintf (fid, '¢d\n"',R);

fclose (fid) ;
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FFTR(1:1024) = 0;
FFTR;

for i=1:250
vector = R(((i-1)*1024)+1:1*1024);
FFT = abs (fft (vector));
FFTR = FFT' + FFTR;

end

semilogy (FFTR/ (250*10000) ) ;
20. Spustite simulaciu v modelsime napisanim do prikazového riadku: do FILTER msim.tcl

21. vysledok simulécie overte v Matlabe:
load FILTER output.txt

R = FILTER output;

FFTR(1:1024) = 0;
FFTR;

for 1=1:250
vector R(((1-1)*1024)+1:1*1024);
FFT = abs (fft (vector));
FFTR FFT' + FFTR;

end

semilogy (FFTR/ (250*10000)) ;
22. Vysledok:
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