3% Scientific
9,
443 Research

Design and Realization of Low-Pass Filter with the
Adjustment of Stop Frequency Based on FPGA
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Abstract: According to the principium of signal sampling, A Low-pass Filter was designed based on FPGA.
The attenuation of stop frequency is 30dB, the range of pass frequency is from 1KHz to 20KHz with 1KHz
pace; the gain range of amplitude is from 0 to 40dB with 10dB pace, the result of experiment showed the
design was feasible.

Key words: low-pass filter; stop frequency; pace; FPGA

ET FPGA B98I LE SR AT BB R 2 Y& it 53K 3]

P =q

AL R OKR? MRS

Technology and Application of Electronic Information

LR TR S 515 B TR 2R, Bk, hIE, 412008
2. RSEF T BT LRESERE, ARS8, T, 523808
3 IR DMK # 3 4e, #Rol, 1, 412008
e-mail: sw6307@163.com; eda815@163.com
B OE. RBESEAEARRE, KT —/ANAT FPGA ¢9kaB 5K B, B KRB EMB B M EL
FR AT 30dB; @ BoEIRETEE A 1KHz 3| 20KHz, 57T 3 IKHz F 37T ; 125 @EMETE O
3| 40dB M 52 #L 10dB #7798, @i IR %Rt R AATZR 2.

KT GEEAE; BEHE; St FPGA

jillfg

1 3]

B PEB BTG FIR A IIR Piff. Ho FIR
PR B AT RS I AR R, BT UG A FE 7 THI
IR R ) 2, AR AR BT FR bR, FIR 983 8%
FIREERIGNLL TIR R s H R 2%, i %
(A e e, LT FPGA (1) TR JEU% 28 ¥ it 205,
AR (5 BV v AN [ KUK R 2, AT A
(1498 FH AR (B o

2 WFIREFRGEYH(Z)R%it

KRGV FEAR N AR E Rp AK T 1dB, FH
TR A s A/NT 30dB, J#AT AL Wp=0.057, BH
WA GAAE Ws=0.25. T4 Wp, Ws, Rp, As JFH|H
Matlab #AFH111) buttord BREL AT 15IENE AR KR X N=3 I
BULAE Wn=0.05n, SXGHR#EN, Wn, Rp, As JfH]
FH butter 5R %] SR A5 A58 R 5P

HH3YE Z AR nT A )H 22 5y T R

978-1-935068-04-4 © 2009 SciRes.

124

y(n)=b0x(n)+b1x(n-1)+b2x(n-2)+b3x(n-3)-aly(n-1
)-a2y(n-2)-a3y(n-3).

e
b0-3=[0.0006,0.0018,0.0018,0.0006],a1-3=[-2.6444,2.3
493,-0.7001]
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entity LP is

port(clk:in std_logic; TAERBh

data:in std_logic_vector(9 downto 0); %y

NEE
yout:out std_logic_vector(9 downto 0)); %y £
end LP;

architecture behave of LP is

constant b0,b1,b2,b3,:std logic_vector(14 downto
0):=conv_std _logic_vector([2,7,7,2],15);

constant al,a2,a3:std logic vector(14 downto
0):=conv_std logic vector([-10832,9623,-2868],15);

signal youtp: std_logic_vector(9 downto 0);

begin

process(clk)

variable x0, x1,x2,x3,y1l,y2,y3 :std logic vector(18
downto 0):=(others=>'0");

variable y :std_logic_vector(33 downto
0):=(others=>'0");

variable b :std_logic_vector(7 downto
0):=(others=>'0"),

begin

if(clk'event and clk ='1") then

y:=b0*x0+b1*x1+b2*x2+b3*x3-al *yl-a2*y2-a3*y3;

x3:=x2;x2:=x1;x1:=x0;
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x0:=data(9)&data&b;
y2:=yl;y1:=y(30 downto 12);

NN 28 £ y3:=y2;

youtp<=y(30 downto 21); FWK L+M {1
yout<=youtp; R, BRI
end if;
end process;
end behave;
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Table 1. Experimental data

% 1. KRR
PR I3 b SR 2 f5#IE KA il ok S 2 f5#E
LS EX A 1R AR TE YRR Pk RH g JIsE7ES AR SRk
50 4000 1 1.001 0.006 100 2000 2 2.002 0.005
150 1333 3 3.016 0.009 200 1000 4 4.003 0.006
250 800 5 5.007 0.008 300 667 6 5.961 0.008
350 571 7 7.042 0.007 400 500 8 8.009 0.006
450 444 9 9.044 0.008 500 400 10 10.015 0.006
550 364 11 10.956 0.008 600 333 12 12.054 0.009
650 308 13 13.047 0.009 700 286 14 13.949 0.007
750 267 15 14.921 0.007 800 250 16 16.015 0.006
850 235 17 17.085 0.008 900 222 18 18.075 0.008
950 211 19 18.910 0.008 1000 200 20 20.016 0.006
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Figure 1. Overall block diagram
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