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Experiment: 1

To design constant-k high pass
filter.

Scilab code Solution 1.0 Experiment number 1

1 //AIM: To d e s i g n cons tant−k h igh pas s f i l t e r
2 // So f twar e v e r s i o n S c i l a b 5 . 5 . 2
3 //OS Windows 7
4

5 clear;

6 clc;

7 //We w i l l d e s i g n cons tant−k T s e c t i o n h igh pas s
f i l t e r .

8 R0=600; //Nominal c h a r a c t e r i s t i c impedance i n ohms .
9 disp( ’ ohms ’ ,R0 , ’ Cons ide r ed va lu e o f nominal

c h a r a c t e r i s t i c impedence : R0 = ’ )
10 fc =10^4; // Cuto f f f r e qu en cy in Hz .
11 L=(R0)/(4* %pi*fc);

12 disp( ’H ’ ,L, ’L= ’ )
13 C=1/(4* %pi*fc*R0);

14 disp( ’F ’ ,C, ’C= ’ )
15 //Each c a p a c i t o r i n the s e r i e s arm o f T s e c t i o n i s 2

C
16 twoC =2*C;
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17 disp( ’F ’ ,twoC , ’ 2C= ’ )
18

19 // ( i ) : Computing Z0T :
20 //We w i l l c a l c u l a t e the c h a r a c t e r i s t i c impedence and

phase c on s t an t
21 // at ( say ) 25KHz
22 f=25*(10^3);

23 Z0T=R0*sqrt (1-((fc/f)^2));

24 disp( ’ ohms ’ ,Z0T , ’Z0T= ’ )
25 b=2* asin(fc/f);//b=Beta
26 b_degrees=b*(180/ %pi);

27 disp( ’ d e g r e e s ’ ,b_degrees , ’ Beta= ’ )
28

29 // ( i i ) : Computing a lpha :
30 f1 =5*(10^3);

31 alpha =2*( acosh(fc/f1));

32 disp(alpha , ’ a lpha= ’ )
33

34 R01=sqrt(L/C);

35 disp( ’ ohms ’ ,R01 , ’ Ca l c u l a t e d va lu e o f R0 = ’ )
36 if R01==R0 then

37 disp( ’ S i n c e the c a l c u l a t e d va lu e o f the nominal
c h a r a c t e r i s t i c impedence ’ )

38 disp( ’ i s the same as the c o n s i d e r e d va lu e o f the
nominal c h a r a c t e r i s t i c impedence , ’ )

39 disp( ’ our d e s i g n i s p e r f e c t ’ )
40 else

41 disp( ’ Des ign i s not c o r r e c t ’ )
42 end

5



Experiment: 2

To design prototype Band Pass
filter.

Scilab code Solution 2.0 Experiment number 2

1 //Aim : To d e s i g n p ro t o type Band Pass f i l t e r .
2 // So f twar e v e r s i o n S c i l a b 5 . 5 . 2
3 //OS Windows 7
4

5 clear;

6 clc;

7 R0=600; //Nominal c h a r a c t e r i s t i c impedance i n ohms .
8 disp( ’ ohms ’ ,R0 , ’ Cons ide r ed va lu e o f nominal

c h a r a c t e r i s t i c impedence : R0 = ’ )
9 fc =10^4; // Cuto f f f r e qu en cy in Hz .
10 f2 =5000; //Upper c u t o f f f r e qu en cy in Hz .
11 f1 =2000; //Lower c u t o f f f r e qu en cy i n Hz .
12 L1=R0/(%pi*(f2-f1));

13 disp( ’H ’ ,L1 , ’ L1= ’ )
14 L=L1/2;

15 disp( ’H ’ ,L, ’ L1/2= ’ )
16 C1=(f2-f1)/(4* %pi*R0*f1*f2);

17 disp( ’F ’ ,C1 , ’C1= ’ )
18 C=2*C1;
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19 disp( ’F ’ ,C, ’ 2∗C1= ’ )
20 L2=(R0*(f2 -f1))/(4* %pi*f1*f2);

21 disp( ’H ’ ,L2 , ’ L2= ’ )
22 C2=1/( %pi*R0*(f2-f1));

23 disp( ’F ’ ,C2 , ’C2= ’ )
24

25 //We w i l l now check whether our d e s i g n i s c o r r e c t or
not

26 // For bandpass f i l t e r , we have the r e l a t i o n :
27 // R0=s q r t ( L2/C1)=s q r t ( L1/C2)
28 // Let
29 R01=sqrt(L2/C1);

30 R02=sqrt(L1/C2);

31 disp( ’ ohms ’ ,R01 , ’ R01= ’ )
32 disp( ’ ohms ’ ,R02 , ’ R02= ’ )
33 if R01==R02 then

34 R0new=R01

35 disp( ’ So , R01=R02 ’ )
36 else

37 disp( ’ Des ign i s not c o r r e c t ’ )
38 end

39 if R0new ==R0 then

40 disp( ’ S i n c e R01=R02=R0 , i t i n d i c a t e s tha t the
c a l c u l a t e d v a l u e s o f the nominal
c h a r a c t e r i s t i c impedence ’ )

41 disp( ’ a r e the same as the c o n s i d e r e d va lu e o f
the nominal c h a r a c t e r i s t i c impedence , ’ )

42 disp( ’ and so our d e s i g n i s p e r f e c t ’ )
43 else

44 disp( ’ Des ign i s not c o r r e c t ’ )
45 end
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Experiment: 3

Compute skin depth and ac &
dc resistance of a wire at given
frequency.

Scilab code Solution 3.0 Experiment number 3

1 //AIM: Compute s k i n depth and ac & dc r e s i s t a n c e o f
a w i r e at g i v en f r e qu en cy .

2 // So f twar e v e r s i o n S c i l a b 5 . 5 . 2
3 //OS Windows 7
4

5 clc;

6 clear;

7 //Now l e t us con sde r 1GHz and 10GHz be the g i v en
f r e q u e n c i e s

8 // Let the kength o f the w i r e be 10cm with a d iamete r
o f 1mm

9 Length =10*(10^ -2);// i n metre s
10 a=0.5*(10^ -3);// S i n c e d i amete r i s 1mm, so the r a d i u s

’ a ’ w i l l be 0.5∗10ˆ−3 metre s
11 sigmacu =64.516*10^6; // i n mho/metre s
12 sigmaAl =40*10^6; // i n mho/metre s
13 sigmaAu =48.544*10^6; // i n mho/metre s
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14 // sigmacu , sigmaAl , sigmaAu ar e the c o n d u c t i v i t i e s o f
copper , aluminium

15 // and go ld r e s p e c t i v e l y .
16 //The fo rmu la f o r s k i n depth i s 1/ s q r t (%pi∗ f ∗mu0∗

s igma )
17 // S i n c e we have to c a l c u l a t e the s k i n depth f o r 3

v a l u e s o f f r e qu en cy
18 // & 3 va l u e s o f sigma , we w i l l f i r s t c a l c u l a t e the

va lu e o f
19 // 1/ s q r t (%pi∗mu0) on ly which w i l l be r e q u i r e d f o r

i n i t i a l c a l c u l a t i o n s
20 mu0 =4*%pi *(10^( -7));// Standard va lu e o f p e rme a b i l i t y

o f f r e e space ( i n H/m)
21 b=inv(sqrt(%pi*mu0));

22 // ( i )At 1GHz
23 f1 =1*(10^9);// i n Hz
24 skindepthcu=b/(sqrt(f1*sigmacu));

25 skindepthAl=b/(sqrt(f1*sigmaAl));

26 skindepthAu=b/sqrt((f1*sigmaAu))

27 Rdccu=Length /(%pi*a*a*sigmacu)

28 RdcAl=Length /(%pi*a*a*sigmaAl);

29 RdcAu=Length /(%pi*a*a*sigmaAu);

30 Raccu=(Rdccu*a)/(2* skindepthcu);

31 RacAl=(RdcAl*a)/(2* skindepthAl);

32 RacAu=(RdcAu*a)/(2* skindepthAu);

33 disp(”At 1GHz”)
34 printf(” Sk indepth f o r Cu , Al ,Au i s as shown

r e s p e c t i v e l y=\n%g m\n%g m\n%g m\n”,skindepthcu ,
skindepthAl ,skindepthAu)

35 printf(”DC r e s i s t a n c e f o r Cu , Al ,Au i s as shown
r e s p e c t i v e l y=\n%g ohms\n%g ohms\n%g ohms\n”,Rdccu
,RdcAl ,RdcAu)

36 printf(”AC r e s i s t a n c e f o r Cu , Al ,Au i s as shown
r e s p e c t i v e l y=\n%g ohms\n%g ohms\n%g ohms\n”,Raccu
,RacAl ,RacAu)

37 // ( i i )At 10GHz
38 f2 =10*10^9; // i n Hz
39 skindepthcu2=b/(sqrt(f2*sigmacu));
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40 skindepthAl2=b/sqrt((f2*sigmaAl));

41 skindepthAu2=b/sqrt((f2*sigmaAu));

42 Raccu=Rdccu*a/(2* skindepthcu2);

43 RacAl=RdcAl*a/(2* skindepthAl2);

44 RacAu=RdcAu*a/(2* skindepthAu2);

45 disp(”At 10GHz”)
46 printf(” sk i ndep th f o r Cu , Al ,Au i s as shown

r e s p e c t i v e l y=\n%g m\n%g m\n%g m\n”,skindepthcu2 ,
skindepthAl2 ,skindepthAu2)

47 printf(”AC r e s i s t a n c e f o r Cu , Al ,Au i s as shown
r e s p e c t i v e l y=\n%g ohms\n%g ohms\n%g ohms”,Raccu ,
RacAl ,RacAu)
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Experiment: 4

To design m-derived T and pi
section low-pass filter.

Scilab code Solution 4.0 Experiment number 4

1 //Aim : To d e s i g n m−d e r i v e d T and p i s e c t i o n low−pas s
f i l t e r .

2 // So f twar e v e r s i o n S c i l a b 5 . 5 . 2
3 //OS Windows 7
4

5 clear;

6 clc;

7 fc =1800; // f c i s the c u t o f f f r e qu en cy
8 f_infinity =2000; // f i n f i n i t y i s the i n f i n i t e

a t t e n u a t i o n f r e qu en cy
9 R0=600; //R0 i s the nominal c h a r a c t e r i s t i c impedence
10

11 //Computing the va l u e o f m:
12 m=sqrt (1-((fc/f_infinity)^2));

13 disp(m, ’m= ’ )
14 L=R0/(%pi*fc);//L i s the s e r i e s arm induc t an c e
15 disp( ’H ’ ,L, ’L= ’ )
16 C=1/( %pi*R0*fc);//C i s the shunt arm c ap a c i t a n c e
17 disp( ’F ’ ,C, ’C= ’ )

11



18

19 // Computation o f v a l u e s o f the e l emen t s f o r the T
s e c t i o n

20 // o f the m−d e r i v e d f i l t e r :
21 a=(m*L/2);

22 disp( ’H ’ ,a, ’mL/2= ’ )
23 b=m*C;

24 disp( ’F ’ ,b, ’mC= ’ )
25 c=((1-(m^2))/(4*m))*L;

26 disp( ’H ’ ,c, ’ ((1−(mˆ2) ) /(4∗m) ) ) ∗L= ’ )
27

28 // Computation o f the v a l u e s o f the e l emen t s f o r the
pi−s e c t i o n

29 // o f the m−d e r i v e d f i l t e r :
30 d=(m*C)/2;

31 disp( ’F ’ ,d, ’mC/2= ’ )
32 e=m*L;

33 disp( ’H ’ ,e, ’mL= ’ )
34 f=((1 -(m^2))/(4*m))*C;

35 disp( ’F ’ ,f, ’ ((1−(mˆ2) ) /(4∗m) ) ∗C= ’ )
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Experiment: 5

To design m-derived T and pi
section high-pass filter.

Scilab code Solution 5.0 Experiment number 5

1 //Aim : To d e s i g n m−d e r i v e d T and p i s e c t i o n high−pas s
f i l t e r .

2 // So f twar e v e r s i o n S c i l a b 5 . 5 . 2
3 //OS Windows 7
4

5 clear;

6 clc;

7 f_infinity =3.6*(10^3);// Frequency at i n f i n i t e
a t t e n u a t i o n .

8 fc =4*(10^3);//Cut−o f f f r e qu en cy .
9 R0=600; //Nominal c h a r a c t e r i s t i c impedance .

10

11 //Computing the v a l u e s o f m:
12 m=sqrt (1-(( f_infinity/fc)^2));

13 disp(m, ’m= ’ )
14 C=1/(4* %pi*fc*R0);//C i s the s e r i e s arm c ap a c i t a n c e .
15 disp( ’ Farads ’ ,C, ’C= ’ )
16 L=R0/(4* %pi*fc);//L i s the shunt arm induc t an c e .
17 disp( ’ Henry ’ ,L, ’L= ’ )
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18

19 // Computation o f the v a l u e s o f the c i r c u i t e l emen t s
f o r T−s e c t i o n

20 // o f m−d e r i v e d f i l t e r :
21 a=(2*C)/m;

22 disp( ’ Farads ’ ,a, ’ 2C/m= ’ )
23 b=L/m;

24 disp( ’ Henry ’ ,b, ’L/m= ’ )
25 c=((4*m)/(1-(m^2)))*C;

26 disp( ’ Farads ’ ,c, ’ ( ( 4∗m) /(1−(mˆ2) ) ) ∗C= ’ )
27 // Computation o f the v a l u e s o f the c i r c u i t e l emen t s

f o r pi−s e c t i o n
28 // o f m−d e r i v e d f i l t e r :
29 d=(2*L)/m;

30 disp( ’ Henry ’ ,d, ’ 2L/m= ’ )
31 e=C/m;

32 disp( ’ Farads ’ ,e, ’C/m= ’ )
33 f=((4*m)/(1-(m^2)))*L;

34 disp( ’ Henry ’ ,f, ’ ( ( 4∗m) /(1−(mˆ2) ) ) ∗L= ’ )
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Experiment: 6

Compute width of trace,phase
velocity and wavelegngth of
microstripline

Scilab code Solution 6.0 Experiment number 6

1 //AIM: Compute width o f t r a c e , phase v e l o c i t y and
wave l ength o f m i c r o s t r i p l i n e .

2 // So f twar e v e r s i o n S c i l a b 5 . 5 . 2
3 //OS Windows 7
4

5 clc;

6 clear;

7 Zo=50; // Cons ide r ed c h a r a c t e r i s t i c impedence Zo=50
ohms

8 printf(” Cons ide r ed c h a r a c t e r i s t i c impedence=%g ohms\
n\n”,Zo)

9 //We know that , f o r c h a r a c t e r i s t i c impedence o f 50
ohms , the va lu e o f w/h i s 1 . 9

10 mu0 =4*%pi *(10^( -7));

11 epsilon0 =8.85*(10^( -12));

12 Zf=sqrt(mu0/epsilon0);// i n ohms
13 printf( ’ Value o f Zf=%g ohms\n\n ’ ,Zf)
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14 h=40; // i n mi l
15 f=2*10^9; // i n Hz
16 //Er=e p s i l o n r
17 Er=4.6;

18 // t ak i n g A=2∗ p i ∗ ( Zo/ Zf ) ∗ ( s q r t ( Er+1/2) ) +((Er−1) /( Er
+1) ) ∗ ( 0 . 2 3+0 . 11/ Er )

19 A=2*%pi*(Zo/Zf)*(sqrt((Er+1)/2))+((Er -1)/(Er+1))

*(0.23+0.11/ Er);

20 printf(”Value o f A=%g \n\n”,A)
21 a=(8* exp(A))/(exp(2*A) -2);// a means the c a l c u l a t i o n

o f w/h
22 // E e f f=e f f e c t i v e d i e l e c t r i c c on s t an t .
23 if a>1 then

24 Eeff =((Er+1) /2)+((Er -1) /2) *((1+12*(a^-1))^-0.5);

25 printf(” E f f e c t i v e p e rm i t t i v i t y=%g\n\n”,Eeff)
26 Zo1=Zf/(sqrt(Eeff)*(1.393+a+(2/3)*log(a+1.444)));

27 else

28 Eeff =((Er+1) /2)+((Er -1) /2) *(((1+12*(a^-1))^-0.5)

+(0.04(1 -a)^2));

29 printf(” E f f e c t i v e p e rm i t t i v i t y=%g\n\n”,Eeff)
30 Zo1=(Zf/(2* %pi*sqrt(Eeff)))*log ((8*(a^-1))+(0.25*a))

;

31 end

32 Zo1=int(Zo1);

33 printf(”Computed c h a r a c t e r i s t i c impedence , Zo1=%g
ohms\n\n”,Zo1)

34 if Zo1==Zo then

35 printf(”The computed va lu e o f Zo1 i s same as the
c o n s i d e r e d va lu e o f Zo\n”)

36 printf(”Hence our d e s i g n i s c o r r e c t . \ n\n”)
37 else

38 printf(”Des ign i s i n c o r r e c t . \ n\n”)
39 end

40 w=a*h;

41 printf(”Width o f the t r a c e=%g mi l s \n\n”,w)
42 c=3*10^8;

43 vp=c/(sqrt(Eeff));

44 printf(”Phase v e l o c i t y=%g m/ s \n\n”,vp)
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45 lambda=vp/f;

46 printf(”Wavelength=%g m”,lambda)
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Experiment: 7

To design composite low-pass
filter.

Scilab code Solution 7.0 Experiment number 7

1 //Aim : To d e s i g n compos i t e low−pas s f i l t e r .
2 // So f twar e v e r s i o n S c i l a b 5 . 5 . 2
3 //OS Windows 7
4

5 clear;

6 clc;

7 R0=75; //R0 i s the nominal impedence ( i n ohms ) .
8 fc =2*(10^6);// f c i s the cut−o f f f r e qu en cy i n Hz .
9 f_infinity =2.05*(10^6);// f i n f i n i t y r e p r e s e n t s tha t

the i n f i n i t e a t t e nu a t i o n .
10 // po l e i s p l a c ed at 2 . 0 5 MHz.
11

12 // Constant k s e c t i o n :
13 L=R0/(%pi*fc);

14 disp( ’H ’ ,L, ’L= ’ )
15 C=1/( %pi*R0*fc);

16 disp( ’F ’ ,C, ’C= ’ )
17

18 //m−d e r i v e d s e c t i o n :
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19 m=sqrt (1-((fc/f_infinity)^2));

20 disp(m, ’m= ’ )
21 a=(m*L)/2;

22 disp( ’H ’ ,a, ’ For m−d e r i v e d s e c t i o n , mL/2= ’ )
23 b=m*C;

24 disp( ’F ’ ,b, ’ For m−d e r i v e d s e c t i o n , mC= ’ )
25 c=((1-(m^2))/(4*m))*L;

26 disp( ’H ’ ,c, ’ For m−d e r i v e d s e c t i o n , ((1−(mˆ2) ) /(4∗m) )
) ∗L= ’ )

27

28 //Matching s e c t i o n s : with m=0.6
29 // Let us c a l l t h i s new ’m’ as ’m1 ’ .
30 m1=0.6;

31 d=(m1*L)/2;

32 disp( ’H ’ ,d, ’ For matching s e c t i o n , m1L/2= ’ )
33 e=(m1*C)/2;

34 disp( ’F ’ ,e, ’ For matching s e c t i o n , m1C/2= ’ )
35 f=((1 -(m1^2))/(2*m1))*L;

36 disp( ’H ’ ,f, ’ For matching s e c t i o n , ((1−(m1ˆ2) ) /(2∗m1)
) ) ∗L= ’ )
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Experiment: 8

To design composite high-pass
filter.

Scilab code Solution 8.0 Experiment number 8

1 //Aim : To d e s i g n compos i t e high−pas s f i l t e r .
2 // So f twar e v e r s i o n S c i l a b 5 . 5 . 2
3 //OS Windows 7
4

5 clear;

6 clc;

7 R0=75; //R0 i s the nominal impedence ( i n ohms )
8 fc =50*(10^3);// f c i s the cut−o f f f r e qu en cy ( i n Hz )
9 f_infinity =48*(10^3);

10

11 // Constant k s e c t i o n :
12 L=R0/(4* %pi*fc);

13 disp( ’H ’ ,L, ’L= ’ )
14 C=1/(4* %pi*R0*fc);

15 disp( ’F ’ ,C, ’C= ’ )
16 twoC =2*C;

17 disp( ’F ’ ,twoC , ’ 2C= ’ )
18

19 //m−d e r i v e d s e c t i o n :
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20

21 //Computing m
22 m=sqrt (1-(( f_infinity/fc)^2));

23 disp(m, ’m= ’ )
24 a=(2*C)/m;

25 disp( ’F ’ ,a, ’ 2C/m= ’ )
26 b=L/m;

27 disp( ’H ’ ,b, ’L/m= ’ )
28 c=(4*m*C)/(1-(m^2));

29 disp( ’F ’ ,c, ’ ( 4∗m∗C) /(1−(mˆ2) )= ’ )
30

31 //Matching s e c t i o n s : with m=0.6
32 // Let us c a l l t h i s new ’m’ as m1
33 m1=0.6;

34 d=(2*C)/m1;

35 disp( ’F ’ ,d, ’ 2C/m1= ’ )
36 e=(2*L)/m1;

37 disp( ’H ’ ,e, ’ 2L/m1= ’ )
38 f=(2*m1*C)/(1-(m1^2));

39 disp( ’F ’ ,f, ’ ( 2∗m1∗C) /(1−(m1ˆ2) )= ’ )
40 //Some o f the c a p a c i t o r s w i l l be i n s e r i e s
41 C1=(d*twoC)/(d+twoC);

42 disp( ’F ’ ,C1 , ’C1= ’ )
43 C2=(twoC*a)/(twoC+a);

44 disp( ’F ’ ,C2 , ’C2= ’ )
45 C3=(a*d)/(a+d);

46 disp( ’F ’ ,C3 , ’C3= ’ )
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Experiment: 9

To design Butterworth low pass
filter with 3dB ripple and plot
response of filter.

Scilab code Solution 9.0 Experiment number 9

1 //AIM: To d e s i g n Butte rworth low pas s f i l t e r with 3dB
r i p p l e and p l o t r e s p on s e o f f i l t e r .

2 // So f twar e v e r s i o n S c i l a b 5 . 5 . 2
3 //OS Windows 7
4

5 clc;

6 clear;

7 f=2; // f=no rma l i z ed f r e qu en cy .
8 IL=20; // IL i s the i n s e r t i o n l o s s ( i n dB) .
9 E=10^0.3 -1;

10 N=0.5*( log (10^(0.1* IL) -1)/log((f)+log(E)));

11 A=N-int(N);

12 if(A>0)

13 N=int(N)+1;

14 end;

15 disp(N,”Order o f f i l t e r=”)
16 printf(” v a l u e s o f f i l t e r e l ement a r e \n”)
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17 for i=1:N

18 g(i)=2*sin ((((i*2) -1)*%pi)/(2*N));

19 printf(”g (%g)=%g\n”,i,g)
20 end

21

22 // IL=10 l o g (1+( f ) ˆ2∗N)
23 //Now p l o t i n g IL Vs no rma l i z ed f r e qu en cy graph .
24 f=0:0.1:5;

25 IL=10* log10 (1+f.^(2*N));

26 title( ’ Response o f Butte rworth low pas s f i l t e r i n
terms o f ’ ’ I n s e r t i o n − l o s s ( IL ) v e r s u s f r e qu en cy ’ ’
’ );

27 ylabel(” IL in dB”);
28 xlabel(” no rma l i z ed f r e qu en cy ”);
29 plot2d(f,IL);

30 // r e p r e s e n t i n g v a l u e s o f IL i n c o n s o l e .
31 f=0:0.5:5;

32 IL=10* log10 (1+f.^(2*N));

33 disp(IL,” IL in dB”,f,” no rma l i z ed f r e qu en cy ”)
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Experiment: 10

To design Low pass Chebychev
filter and plot response.

Scilab code Solution 10.0 Experiment number 10

1 //AIM: To d e s i g n Low pas s Chebyshev f i l t e r and p l o t
r e s p on s e .

2 // So f twar e v e r s i o n S c i l a b 5 . 5 . 2
3 //OS Windows 7
4

5 clc;

6 clear;

7 // r i p p l e
8 rp=6; // r i p p l e i n dB .
9 ohm =2; //ohm=norma l i z ed f r e qu en cy .
10 IL=50; // IL i s the i n s e r t i o n l o s s ( i n dB) .
11 a=sqrt (10^(rp/10) -1)

12 //To op ta i n o rd e r o f f i l t e r N
13 // Using equa t i on IL=10∗ l o g (1+a ˆ2∗ (Tˆ2( ) ) )
14 num=acosh(sqrt ((10^(0.1* IL) -1)/(a^2)))

15 dem=acosh(ohm)

16 N=num/dem

17 x=N-int(N)

18 if(x>0);
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19 N=int(N)+1;

20 end

21 disp(N,”Order o f f i l t e r=”);
22 ohm =0:0.01:1;

23 T=cos(N*(acos(ohm)));

24 IL=10* log10 (1+(T.^2).*a^2);

25 title( ’ Response o f low pas s Chebychev f i l t e r ’ );
26 ylabel(” IL in dB”);
27 xlabel(” no rma l i z ed f r e qu en cy ”);
28 plot2d(ohm ,IL);

29 ohm =0:0.1:1;

30 T=cos(N*(acos(ohm)));

31 IL=10* log10 (1+(T.^2).*a^2);

32 disp(IL,” IL in dB”,ohm ,” no rma l i z ed f r e qu en cy ”);
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Experiment: 11

To convert low- pass filter to
high- pass ,band -pass and
band-stop.

Scilab code Solution 11.0 Experiment number 11

1 //Aim : To conv e r t low− pas s f i l t e r to high− pas s ,
band −pas s and band−s t op .

2 // So f twar e v e r s i o n S c i l a b 5 . 5 . 2
3 //OS Windows 7
4

5 clc;

6 clear;

7 //we a r e c o n s i d e r i n g o rd e r o f f i l t e r as 5 hence
t h e r e w i l l be t h r e e

8 // i n d u c t o r s and two c a p a c i t o r s
9 L=[1.7058 2.5408 1.7058]

10 c=[1.2296 1.2296]

11 fc =60*10^6

12 wc=2*%pi*fc

13 fu =2*10^9

14 wu=2*%pi*fu

15 fl =1.9*10^9
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16 wl=2*%pi*fl

17 wd=wu-wl;

18 wo=sqrt(wu*wl)

19 del=wd/wo;

20 // h igh pas s f i l t e r .
21 disp(” Conver t ing v a l u e s to High pas s f i l t e r ”)
22 disp(”Here i n du c t o r i s c onve r t ed i n t o c p a c i t o r &

c p a c i t o r i s c onve r t ed i n t o i n du c t o r ”)
23 disp(”For c a p a c i t o r ”)
24 c1=(L*wc).^-1;

25 disp(c1)

26 disp(”For i ndu c t o r ”)
27 L1=(wc*c).^-1;

28 disp(L1)

29 //band pas s f i l t e r
30 disp(” Conver t ing v a l u e s to band pas s f i l t e r ”)
31 disp(”Here i n du c t o r i s c o v e r t e d i n t o s e r i e s

i nduc t an c e and c p a c i t a n c e va lu e a r e as f o l l o w s ”)
32 disp(”For i ndu c t o r ”)
33 L2=L*(del*wo).^-1;

34 disp(L2)

35 disp(”For c a p a c i t o r ”)
36 c2=((L*wo).^-1)*del;

37 disp(c2)

38 disp(”Here c a p a c i t o r i s c o v e r t e d i n t o s e r i c e
i nduc t an c e and c p a c i t a n c e va lu e a r e as f o l l o w s ”)

39 disp(”For i ndu c t o r ”)
40 L2=del/(wo*c);

41 disp(L2)

42 disp(”For c a p a c i t o r ”)
43 c2=c/(wo*del);

44 disp(c2)

45 //band s top f i l t e r .
46 disp(” Conver t i on v a l u e s o f band s top f i l t e r ”)
47 disp(”Here i n du c t o r i s c o v e r t e d i n t o p a r a l l e l

i nduc t an c e and c p a c i t a n c e va lu e a r e as f o l l o w s ”)
48 disp(”For i ndu c t o r ”)
49 L3=(L*del)/wo;
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50 disp(L3)

51 disp(”For c a p a c i t o r ”)
52 c3=(wo*L*del).^-1;

53 disp(c3)

54 disp(”Here c a p a c i t a n c e i s c o v e r t e d i n t o s e r i c e
i nduc t an c e and c p a c i t a n c e va lu e a r e as f o l l o w s ”)

55 disp(”For i n du c t o r ”)
56 L3=(wo*c*del).^-1;

57 disp(L3)

58 disp(”For c a p a c i t o r ”)
59 c3=(c*del)/wo;

60 disp(c3)

28


	
	To design constant-k high pass filter.
	To design prototype Band Pass filter.
	Compute skin depth and ac & dc resistance of a wire at given frequency.
	To design m-derived T and pi section low-pass filter.
	To design m-derived T and pi section high-pass filter.
	Compute width of trace,phase velocity and wavelegngth of microstripline
	To design composite low-pass filter.
	To design composite high-pass filter.
	To design Butterworth low pass filter with 3dB ripple and plot response of filter.
	To design Low pass Chebychev filter and plot response.
	To convert low- pass filter to high- pass ,band -pass and band-stop.

