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ABSTRACT

This paper describes about the digital filtering,which

includes in digital signal processing. In general DSP
presents by arithemetics and algorithms.This paper

demonstrates an implementation of 4th order digital filter
which 1is presented by distributed arithemetics.Distributed
arithemetics 1s a process that transforms transfer function

to look-up table digital hardware.
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Sample & Hold(LF 398)

A/ D (ADCO800)
Memory:
EPROM1(2716)

EPROMZ2(2716)

Adder:

Carry-in & Complement signal

Round

Shift Registers:
RV1,RVZ2,RY1(T491)
RX1,RX2(7491)

RX0(74165)

RY2(7491)

BRF1(7T4165)
Multiplexer:
MUX(T4157)

Buffer Register:

ACC(8202)

BFR2(74198)

ME = A.B
M1 = F + ME
e TN E
CENL VD6

CK = A.B

Clock

Clock CKX0 = CK.MUX

Loagd<d S/iPXPYy=z MEaCO
Clock Inhibit = MUX

Clock CKXO0
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i

Clock CKY2 = CK.MUX
Laoad\ s 9%/ L0

Clock Inhibit = GND

Select = MUX

Clear =
Load = LACC = CK.CI
Clock = F.CO.ME

CLACC = A.B.(C.D.E)
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Clear ACC
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ADDRESS EPROM1 EPROM2

0 0 0 0 0 0000 0000 0000 0000
0 0 0 0 i 1100 0011 1101 0110
0 0 0 1 0 0110 1111 0110 0010
0 0 0 1 1 0011 0010 0011 1000
0 0 1 0 0 0100 0000 0100 0000
0 o .1 0 1 0000 0011 0001 0110
0 0 1 1 0 10Ot ] T 1010 0010
0 0 1 1 1 ONN\L / /9910 0111 1000
0 1 0 0 0 1001 0001 1010 1011
0 10 0 1 0101 0100 1000 0000
0 1 0 1 0 0000 0000 0000 1101
0 1 0 1 1 1100 0011 1110 0011
0 1 1 0 0 1101 0001 2102 A1
0 1 1 0 1 1001 0100 1100 0001
0o 1 1 1 0 0100 0000 0100 1101
0 1 1 1 1 0000 0011 0010 0011
1 0 0 0 0 0100 0000 0100 0000
1 0 0 0 1 0000 0011 0001 0110
1 0 0 1 0 D 1 (15T 1 1010 0010
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1 0 1 1 0 iy 1110 0010
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1 1 0 0 0 1101 0001 144e  1o4d
1 1 0 0 1 1001 0100 1100 0001
1 1 0 1 0 0100 0000 0100 1101
1 1 0 1 1 0000 0011 0010 0011
1 1 1 0 0 0001 0001 0010 1011
1 1 1 0 1 1101 0100 0000 0001
1 1 1 i 0 1000 0000 1000 1101
1 1 1 1 0100 0011 0110 0814
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i ﬂ?ﬁug (KHz) Vpp(v) Gain

.

! 0 20.0 1.00
0.1 20.0 1.00
0.2 20.2 1.01
0.3 20.6 1.03
0.4 .21.8 1.04
0.5 ol 1.08
0.6 21.0 1.07
0.7 20.6 1.05
0.8 20.6 1.03
0.9 1906 0.98
1.0 1 96 & 0.96
i7 18.8 0.94
102 21.6 1, 08
i¢ B 20.0 1.00
1.4 14.0 0.70
U3 13.6 0.68
los 6 . 2 0.06
e 0.8 0.04

.G 1.6 0.08
NS 1.6 0.08
2.0 1 & 0.07
2.1 1.4 0.07
2.2 1.2 0.06
2.3 1.0 0.05
2.4 0.6 0.03
2.5 0.2 0.01
2.6 0.0 0.00
2T 0.4 0.02
2.8 0.4 0.02
259 0.6 0.03
2.0 0.8 0.04
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#include <stdio.h>
#include <conio.h>
#include <math.h>

/** kk/
J** This function is Decimal to Binary conversion **/
/** **/
[** : in 2'complement Form *k /[
/** **/

void DTB(double a[],unsigned bin[],int h)
{

int x;
int p;
binfh] = 0;

if(afh] < 0.0)
{
afh] = 1.0+alh];
binfh] =1 << 13; /**%*% to keep sign of value at 13th bit of bin[h] ****/
} 4
for(p=1 ; p <= 12 ; pH)
{
alh] *= 2.0;
x = (int)a[hl;
bin[h] {=x << (13-p);  /**** to keep O or 1 at (1-12)th bit of bin[h] ***x/
if(a[h] »= 1.0 ) af[h] = alh]-1.0;  /**** if alh] more than 1 then minus 1 from a[h]  ****/
}
}

/'**** KKk [
Vicaas Plus Binary value Function = ****/
/*k)\:* Kekkk /

void Plus(unsigned al,unsigned a2,unsigned total[l])
{
int plus,p,x,y,carry;

plus = 0;
carry = 0;
/*printf ("\n\n\n\n") ; */
for(p=1; p <= 13 ; p++)
{
x=(al » p) &1;
y = (a2 » p) & 1;
/* printf(" x= % y= % carry=%d ",x,y,carry); */
B
X += carry;
f(x=0 1 k=1
{

carry = 0;
X2y
}

else if(x = 2)

9

N



else if (x = 3)
{
carry = 1;
Xx=1;
}
/*  printf("total= % ",x); */
plus = X << p;
/* buf = (plus > p) & 1;
printf (" plus=%d\n",buf);*/
}
total[l] = plus;
}

Viatatat Use to converse and plus binary value by use — ***x/
[RERR Plus and DBT function and show in monitor ki

void PlusBinary(int number,double a[],unsigned bin[12],unsigned total[1])
{
int i,j,buf;

printf ("\n\n") ;
for(3=0;j < number ; j++)

{

Cprintf (" a[®d] =",9);
printf (" %10f - =>" _"™alil);
DIB(a,bin, j);
buf = (bin[3j] > 13 ) & 1;
printf (" %d.",buf) ;
for(i=0 ; 1 <= 11 ; i+)

{
buf = (bin[j] > (12-1)) &1 ;
printf ("%d",buf) ;
}
printf ("\n\n");
}

total[l] = 0;
for(i=0 ; i < number ; i++)
Plus (total[1],bin[i],total);
buf = (total[l] »> 13 ) & 1;
printf (" total = ");
printf (" %d.",buf) ; ’
for(i=0 ; i <= 11 ; i+)
{
buf = (total[l] » (12-1)) & 1 ;
printf ("%d",buf) ;
}
printf ("\n");
}

void main()
{



unsigned bin[12]; /*** to keep binary value  **%x/

unsigned total[l]; /*** to keep binary value which plus together ****/
int number;  /*** all value which you want to plus ****/

int p;

double afl12]; /*** to keep value that you want to plus **x%/
char c[20];

clrser();

printf ("\n\n The number of value : "):
scanf ("%s",c) ;
number = atoi(c);
printf ("\n\n") ;
for(p=0 ; p < number ; p+)
{

printf (" a[%d] = ".p);
scanf ("%s",c) ;
a[p] = atof(c);

}

PlusBinary (mumber,a,bin, total) ;
getch() ;
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