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Chapter 2

Semiconductor Devices

Scilab code Exa 2.1 Dc reverse Resistance

1 //Ex−2.1 Pg−2.18
2 clc;

3 clear;

4 Vf=0.2; // v o l t a g e i n v o l t s
5 Vr=60; // v o l t a g e i n v o l t s
6 If =60*10^( -3); // c u r r e n t i n ampere
7 I0 =0.025*10^( -3); // c u r r e n t i n ampere
8 Rf=Vf/If;// fo rward r e s i s t a n c e
9 Rr=Vr/I0;// r e v e r s e r e s i s t a n c e

10 Rr=Rr*1e-6

11 printf(” the e q u i v a l e n t r e s i s t a n c e a r e Rf=%. 3 f ohm
and Rr=%−.1 f M ohm”,Rf ,Rr)

Scilab code Exa 2.2 Dynamic forward resistance

1 // Chapter−2 Ex−2.2 Pg−2.18
2 clc

3 clear;
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4 disp(” r e f e r to the Figure −2.19 g i v e n ”)
5 disp(” from the c h a r a c t e r i s t i c s at p o i n t P , Vf =0.7V,

I f =60mA”)
6 Vf=0.7;

7 If =0.06;

8 Rf=Vf/If;//DC forward r e s i s t a n c e
9 printf(”\n DC forward r e s i s t a n c e Rf : %. 2 f ohm\n”,Rf

)

10 disp(” as the fo rward v o l t a g e changes from P to Q”)
11 delta_Vf =0.77 -.7;

12 delta_If =(120 -60) *10^( -3);

13 rf=delta_Vf/delta_If;// dynamic fo rward r e s i s t a n c e
14 printf(”\n Dynamic fo rward r e s i s t a n c e r f : %. 3 f ohm”

,rf)

Scilab code Exa 2.3 Current through the resistance

1 // Ex2 3 Pg−2−22
2 clc

3 clear;

4 disp(” Re f e r to the f i g u r e −2.24 shown ”)
5 disp(” s i n c e Rf=0 The c i r c u i t becomes as shown i n

f i g u r e −2 .24( a ) ”)
6 V=10; // supp ly v o l t a g e
7 Rf=0; // fo rward r e s i s t a n c e
8 Rl=1; // l oad r e s i s t a n c e i n k ohm
9 Vin =0.7; // cut i n v o l t a g e
10 Il=(V-Vin)/Rl;// a p p l y i n g KVL to the l oop
11 If=Il;

12 printf(”\n \n c u r r e n t through the r e s i s t a n c e I l=I f =
i s %. 1 f mA”,If)

13 Vl=Il*Rl;

14 printf(”\n \n v o l t a g e a c r o s s Rl i s %. 1 f V”,Vl)
15 Pd=If*Vin;

16 printf(”\n \n d iode power Pd = %. 2 f mW”,Pd)
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17 Pl=Il*Vl;

18 printf(”\n \n l oad power Pl = %. 2 f mW”,Pl)

Scilab code Exa 2.4 Forward current through the diode

1 // EX2 4 PG−2.23
2 clc

3 disp(” Re f e r the Figure −2.25 shown”)
4 disp(”When fo rward r e s i s t a n c e Rf i s n e g l e c t e d then ”

)

5 disp(” the d i ode behaves as a b a t t e r y as shown i n
Figure −2 .25( a ) ”)

6 Vf=0.7; // cut−i n v o l t a g e
7 V=10; // supp ly v o l t a g e
8 Rl=500; // l oad r e s i s t a n c e
9 If=(V-Vf)/Rl;// a p p l y i n g KVL to the c i r c u i t
10 If=If*1e3

11 printf(”\n Forward c u r r e n t i s %. 2 f mA\n”,If)
12 disp(”When fo rward r e s i s t a n c e i s Rf i s 3 . 2 Ohm then ”

)

13 disp(” the e q u i v a l e n t c i r c u i t i s as shown i n f i g
−2 .25( b ) ”)

14 Rf=3.2;

15 If=(V-Vf)/(Rl+Rf);// a p p l y i n g KVL to the c i r c u i t
16 If=If*1e3

17 printf(”\n t h e r e f o r e Forward c u r r e n t i s %. 4 f mA”,If)

Scilab code Exa 2.5 Piece Wise linear characteristic of a Diode

1 // EX2 5 PG−2.23
2 clc

3 If=80e-3; //maximum forward c u r r e n t
4 Rf=0.4; // dynamic r e s i s t a n c e
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5 Vin =0.3; // cut−i n v o l t a g e f o r germanium
6 disp(”when fo rward c u r r e n t i s z e r o then ”)
7 Vf=Vin;// v o l t a g e a c r o s s the d i ode
8 printf(” v o l t a g e a c r o s s the d i ode i s %1 . 1 f V\n”,Vf)
9 disp(”when fo rward c u r r e n t i s 80mA then ”)
10 Vf=Vin+If*Rf;

11 printf(” v o l t a g e a c r o s s the d i ode i s %1 . 3 f V”,Vf)
12 clf()

13 x=[0 .1 .2 .3 .332]; //x−c o o r d i n a t e
14 y=[0 0 0 0 80]; //y−c o o r d i n a t e
15 plot2d(x,y)

16 xlabel( ’ v o l t a g e a c r o s s the d i ode (V) ’ );
17 ylabel( ’ c u r r e n t (mA) ’ );
18 title( ’ P i e c e w i s e l i n e a r c h a r a c t e r i s t i c ’ )
19 xgrid(color(” grey ”));

Scilab code Exa 2.6 Load resistance Rl

1 // EX2 6 PG−2.28
2 clc

3 disp(” Re f e r to the F i gu r e : 2 . 2 9 shown”)
4 If=25e-3; // c u r r e n t at Q−p o i n t
5 disp(” f o r Q p o i n t I f =25mA, i e Iq =25mA”)
6 disp(” f o r I f =0 A, Vf=Vin=3V at p o i n t B”)
7 disp(”Now we draw the graph ”)
8 disp(”The c o o r d i n a t e s a r e Q=(1V, 2 5mA) B=(3V, 0mA) ”)
9 clf()

10 x=[ 0 0.5 0.6 1 1.1 ]; //x−c o o r d i n a t e
11 y=[ 0 1 5 25 30 ]; //y−c o o r d i n a t e
12 plot(x,y,)

13 x1=[0.5 1 3]; //x−c o o r d i n a t e
14 y1=[ 31 25 0]; //y−c o o r d i n a t e
15 plot(x1,y1)

16 x2=[ 0 1];

17 y2=[25 25];
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18 plot2d(x2,y2,style =6)

19 xlabel( ’ Vf ( v o l t s ) ’ );
20 ylabel( ’ I f (mA) ’ );
21 title(” Piece−wi s e l i n e a r c h a r a c t e r i s t i c ”)
22 xgrid(color(” red ”));
23 disp(”Q−p o i n t i s denoted by the i n t e r s e c t i o n o f two

l i n e s as shown i n the p l o t ”)
24 delta_If =10e-3; // from the graph p l o t t e d
25 delta_Vf =0.9; // from the graph p l o t t e d
26 s=delta_If/delta_Vf;// s l o p e
27 disp(” T h e r e f o r e l oad r e s i s t a n c e i s the r e c i p r o c a l o f

the s l o p e ”)
28 Rl=1/s;// l oad r e s i s t a n c e
29 printf(”\n r e q u i r e d l oad r e s i s t a n c e i s %. 0 f ohm”,Rl)

Scilab code Exa 2.7 New supply voltage

1 // EX2 7 PG−2.29
2 clc

3 Rl=150; // l oad r e s i s t a n c e
4 If=35e-3; // c u r r e n t at which Q−p o i n t appea r s
5 disp(”We draw the new DC load l i n e i n the p l o t ”)
6 s=-1/Rl;// s l o p e
7 printf(”\n s l o p e i s %f \n”,s)
8 x=[ 0 0.5 1 1.1 1.15 ]; //x−c o o r d i n a t e
9 y=[ 0 1 25 35 40 ]; //y−c o o r d i n a t e

10 clf()

11 plot2d(x,y,style =2)

12 x1=[0 1.1 2.6 6.4 ]; //x−c o o r d i n a t e
13 y1=[42 35 25 0]; //y−c o o r d i n a t e
14 plot2d(x1,y1)

15 x2=[ 0 1 1.1]; //x−c o o r d i n a t e
16 y2=[35 35 35]; //y−c o o r d i n a t e
17 plot2d(x2,y2,style =5)

18 x3=[0 1 2.6]; //x−c o o r d i n a t e
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19 y3=[25 25 25]; //y−c o o r d i n a t e
20 plot2d(x3,y3,style =4)

21 x4=[1.1 1.1 1.1];

22 y4=[ 0 10 35 ];

23 plot2d(x4,y4,style =6)

24 x5=[2.6 2.6];

25 y5=[0 25];

26 plot2d(x5,y5,style =7)

27 xlabel( ’ Vf ( v o l t s ) ’ );
28 ylabel( ’ I f (mA) ’ );
29 title(” Piece−wi s e l i n e a r c h a r a c t e r i s t i c ”)
30 xgrid(color(” gray ”));
31 disp(”The s l o p e p a s s e s through the Q−p o i n t so the

e q u a t i o n o f the l oad ”)
32 disp(” l i n e i s I f =(−Vf/ Rl ) +(Vin / Rl ) ”)
33 disp(”Now from the graph we can s e e tha t s l o p e =(

change i n I f ) /( change i n Vf ) ”)
34 disp(” For I f =35 mA Vf =1.1 V”)
35 disp(”The c o o r d i n a t e s a r e Q=(1.1V, 3 5mA) C=(2.6V, 2 5mA

) B=(6.4V, 0mA) ”)
36 delta_If =10e-3; // change i n I f
37 delta_Vf=delta_If/abs(s);// change i n Vf and we take

on ly the magn i tudeo f the s l o p e
38 printf(”\n change i n Vf i s %1 . 1 f V \n”,delta_Vf)
39 disp(” This i s p o i n t C c o r r e s p o n d i n g to I f =35−10=35mA

, as I f i s change by 10mA” )

40 disp(”and Vf =2.6V ”)
41 disp(”We j o i n the Q−p o i n t and p o i n t C as shown i n

the p l o t to g e t the DC load ”)
42 disp(” l i n e we extend the l i n e to i n t e r s e c t p o i n t B

”)
43 disp(” the v o l t a g e at p o i n t B i s the new supp ly

v o l t a g e r e q u i r e d ”)
44 printf(”\n From the p l o t v o l t a g e at p o i n t B = 6 . 7 V”

)
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Scilab code Exa 2.8 Pn junction diode current

1 // EX2 8 PG−2.33
2 clc

3 V=0.22; // fo rward b i a s v o l t a g e
4 T=25+273; // room tempera tu re i n d e g r e e k e l v i n
5 I0=2e-3; // r e v e r s e s a t u r a t i o n c u r r e n t
6 n=1; // f o r germanium d iode
7 k=8.62e-5 // Boltzmann ’ s c o n s t a n t
8 Vt=k*T;

9 I=I0*(exp(V/(n*Vt)));// d i ode c u r r e n t
10 printf(” t h e r e f o r e the P−N j u n c t i o n d i ode c u r r e n t i s

%f A”,I)
11 // i n the book they have taken the approx imate v a l u e
12 // hence the answer i s s l i g h t y d i f f e r e n t . i n the book
13 //Vt =0.02568( approx ) whereas Vt =0.0256876( e x a c t

v a l u e )

Scilab code Exa 2.9 Maximum forward current

1 // EX2 9 PG−2.36
2 clc

3 P1=500e-3; // r a t e d power r a t i n g o f the d i ode
4 T1=27; // t empera tu r e i n Degree C e l s i u s
5 Df=4e-3; // Dera t ing f a c t o r
6 disp(”At tempera tu r e T=27 d e g r e e C”)
7 disp(” For s i l i c o n d i ode Vf =0.7 V i s c o n s t a n t ”)
8 Vf=0.7;

9 If1=P1/Vf;

10 printf(” \n T h e r e f o r e maximum forward c u r r e n t at T
=27 d e g r e e C i s %. 4 f A \n”,If1)

11 disp(”At tempera tu r e T=77 d e g r e e C”)

20



12 T2=77; // t empera tu r e i n d e g r e e c e l s i u s
13 P2=P1 -(T2-T1)*Df;// r a t e d power r a t i n g o f the d i ode

at T=77 d e g r e e C
14 If2=P2/Vf;

15 printf(”\n T h e r e f o r e maximum forward c u r r e n t at T=77
d e g r e e C i s %. 4 f A”,If2)

Scilab code Exa 2.10 Forward voltage drop

1 // EX2 10 PG−2.37
2 clc

3 T1=27; // i n i t i a l t empera tu re
4 Vfl =0.7; // fo rward v o l t a g e
5 Vtc=-2.3e-3; // v o l t a g e t empera tu r e c o e f f i c i e n t
6 disp(” at T2=25 d e g r e e C”)
7 T2=50;

8 Vf2=Vfl+((T2-T1)*Vtc)

9 printf(”\n t h e r e f o r e f o rward v o l t a g e drop at 50
d e g r e e C i s %. 4 f V \n”,Vf2)

10 disp(” at T3=77 d e g r e e C”)
11 T3=77;

12 Vf2=Vfl+((T3-T1)*Vtc)

13 printf(”\n t h e r e f o r e f o rward v o l t a g e drop at 77
d e g r e e C i s %. 3 f V”,Vf2)

Scilab code Exa 2.11 Dynamic resistance

1 // EX2 11 PG−2.38
2 clc

3 If=30e-3; // fo rward c u r r e n t
4 T1 =25+273; // t empera tu r e i n d e g r e e k e l v i n
5 disp(” T h e r e f o r e at a t empera tu r e o f 25 Degree C ”)
6 Rf=26e-3/If;
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7 printf(”\n dynamic r e s i s t a n c e i s %. 3 f ohm \n”,Rf)
8 disp(” T h e r e f o r e at a t empera tu r e o f 75 Degree C ”)
9 T2 =75+273 // Temperature i n d e g r e e k e l v i n
10 Rf=Rf*(T2/T1);

11 printf(”\n dynamic r e s i s t a n c e i s %. 3 f ohm”,Rf)

Scilab code Exa 2.12 Maximum reverse recovery time

1 // EX2 12 PG−2.43
2 clc

3 Tf_min =1; // f a l l t ime i n micro second
4 Trr_max=Tf_min /10

5 printf(” the maximum r e c o v e r y t ime i s %. 1 f micro s e c ”
,Trr_max)

Scilab code Exa 2.13 Derated power rating

1 // EX2 13 PG−2.48
2 clc

3 PD_max =320e-3; //maximum power r a t i n g
4 T1=50; // t empera tu r e i n d e g r e e c e l s i u s at which

maximum power r a t i n g o c c u r s
5 DF=2.3e-3; // Dera t ing f a c t o r
6 disp(” T h e r e f o r e the d e r a t e d power r a t i n g at a

t empera tu re T=100 Degree c e l s i u s ”)
7 T2=100;

8 PD=PD_max -DF*(T2-T1);

9 printf(”\n i s %. 3 f W”,PD)

Scilab code Exa 2.14 Zener resitance
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1 // EX2 14 PG−2.52
2 clc

3 Vzd =50e-3; // change i n Vz
4 Izd =2.5e-3 // change i n I z
5 Zz=Vzd/Izd;// z e n e r r e s i s t a n c e
6 printf(” z e n e r r e s i s t a n c e Zz=%. 0 f ohm”,Zz)

Scilab code Exa 2.15 voltage across the terminal

1 // EX2 15 PG−2.52
2 clc

3 rz=4; // z e n e r d i ode r e s i s t a n c e
4 Vz=5.1;

5 Iz=25e-3;

6 x=Iz*rz;

7 Vzz=Vz+x;// t o t a l t e r m i n a l v o l t a g e a c r o s s the d i ode
8 printf(” T h e r e f o r e t o t a l t e r m i n a l v o l t a g e a c r o s s the

d i ode Vz ’ ’= %. 1 fV”,Vzz)

Scilab code Exa 2.16 maximum zener current

1 // EX2 16 PG−2.52
2 clc

3 Vz=6.8 // nominal v o l t a g e
4 Pd_max =500; // z e n e r d i ode power l o s s i n mW at 40

d e g r e e c e l s i u s
5 D=2.6; // Dera t ing f a c t o r i n mW/ d e g r e e c e l s i u s
6 T1=40; // Temperature i n d e g r e e c e l s i u s
7 Izm=Pd_max/Vz;

8 printf(” At T=40 d e g r e e c e l s i u s maximum z e n e r
c u r r e n t Izm=%. 2 f mA\n\n”,Izm)

9 T2=100; // Temperature i n d e g r e e c e l s i u s
10 delta_T=T2-T1;// change i n t empera tu r e

23



11 Pd_derated=Pd_max -D*delta_T

12 Izm=Pd_derated/Vz;

13 printf(” At T=100 d e g r e e c e l s i u s maximum z e n e r
c u r r e n t Izm=%. 3 f mA\n\n”,Izm)

Scilab code Exa 2.17 Zener diode current and power dissipation

1 // EX2 17 PG−2.52
2 clc

3 printf(” Re f e r to the f i g u r e −2.51 shown\n”)
4 printf(” We apply KVL a c r o s s the c i r c u i t \n”)
5 printf(” T h e r e f o r e −I z ∗R1−Vz+Vin = 0 \n”)
6 Vin =15;

7 Vz=5.2;

8 R1=670;

9 Iz=(Vin -Vz)/R1;// z e n e r d i ode c u r r e n t
10 Iz=Iz*1e3;// i n mA
11 Pd=Vz*Iz;// power d i s s i p a t i o n
12 printf(” \n z e n e r d i ode c u r r e n t I z : %f mA\n power

d i s s i p a t i o n : %f mW ”,Iz ,Pd)
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Chapter 3

Diode applications

Scilab code Exa 3.1 RMS value of current output voltage efficiency

1 // EX3 1 pg−3.14
2 clc

3 disp(” Re f e r to the c i r c u i t diagram shown i n f i g u r e
−3.7 ”)

4 Rf=75; // d i ode fo rward r e s i s t a n c e
5 Rl=10e3;// l oad r e s i s t a n c e
6 Rs=10; // t r a n s f o r m e r s e condary r e s i s t a n c e
7 Ep=230; // rms v a l u e o f pr imary v o l t a g e
8 N2byN1 =1/3; // t u r n s r a t i o
9 Es=Ep*N2byN1;// rms v a l u e o f s e conda ry v o l t a g e

10 Esm=sqrt (2)*Es;// peak v a l u e o f s e conda ry v o l t a g e
11 Im=Esm/(Rs+Rf+Rl);

12 Im=Im*1e3;

13 printf(”\n T h e r e f o r e peak v a l u e o f c u r r e n t i s %. 2 f
mA \n”,Im)

14 Idc=Im/%pi;

15 printf(”\n Average c u r r e n t i s %. 3 f mA \n”,Idc)
16 Irms=Im/2; // f o r h a l f wave r e c t i f i e r
17 printf(”\n rms c u r r e n t i s %. 3 f mA \n”,Irms)
18 Idc1=Idc*1e-3;

19 Edc=Idc1*Rl;
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20 printf(”\n DC output v o l t a g e i s %. 2 f V \n”,Edc)
21 Pdc=Edc*Idc1;//Dc output power
22 Irms1=Irms*1e-3;

23 Pac=Irms1 ^2*(Rs+Rf+Rl);//AC output power
24 %n=Pdc/Pac *100; // e f f i c i e n c y
25 printf(”\n E f f i c i e n c y i s %. 2 f %% \n”,%n)
26 disp(” Ripp l e f a c t o r f o r h a l f wave r e c t i f i e r i s 1 . 2 1 ”

)

Scilab code Exa 3.2 Dc output voltage

1 // EX3 2 PG−3.15
2 clc

3 disp(” Re f e r to the f i g u r e −3.8 shown”)
4 Vin =0; // cut−i n v o l t a g e f o r an i d e a l d i ode i s z e r o
5 Rf=0; // fo rward r e s i s t a n c e f o r an i d e a a l d i ode i s

z e r o
6 disp(” For an i d e a l d i ode ”)
7 Vm=15;

8 Vdc=-Vm/%pi;

9 printf(”\n DC output v o l t a g e i s %. 2 f V\n ”,Vdc)
10 disp(”−ve s i g n i n d i c a t e s tha t v o l t a g e i s n e g a t i v e

wrt ground ”)
11 disp(” For a s i l i c o n d i ode Vin =0.7V ”)
12 Vin =0.7;

13 Vdc=-(Vm -Vin)/%pi;

14 printf(”\n DC output v o l t a g e i s %. 2 f V\n ”,Vdc)
15 disp(”−ve s i g n i n d i c a t e s tha t v o l t a g e i s n e g a t i v e

wrt ground ”)

Scilab code Exa 3.3 Dc voltage and load current

1 // EX3 3 PG−3.16
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2 clc

3 Rl=1; // l oad r e s i s t a n c e i n kohm
4 Vm=10;

5 disp(” For an i d e a l d i ode Vin= 0V”)
6 Vin =0; // f o r i d e a l d i ode
7 Rf=0; // f o r i d e a l d i ode
8 Edc=Vm/%pi;

9 Idc=Edc/Rl;

10 printf(”\n Dc v o l t a g e i s %. 2 f V and l oad c u r r e n t i s
%. 2 f mA \n”,Edc ,Idc)

11 disp(” For a s i l i c o n d i ode Vin =0.7 V”)
12 Vin =0.7;

13 Edc=(Vm -Vin)/%pi;

14 Idc=Edc/Rl

15 printf(”\n Dc v o l t a g e i s %. 2 f V and l oad c u r r e n t i s
%. 2 f mA \n”,Edc ,Idc)

Scilab code Exa 3.4 Average output voltage

1 // EX3 4 Pg3 . 1 6
2 clc

3 Esm =300; // peak rms v o l t a g e
4 Edc=Esm/%pi;// ave rage output v o l t a g e
5 printf(”\n ave rage output v o l t a g e i s %. 3 f V”,Edc)

Scilab code Exa 3.5 1Power 2Percentage regulation 3efficiency of rectification and 4TUF

1 // EX3 5 PG−3.28
2 clc

3 Es=30; // rms v o l t a g e
4 Rf=2;

5 Rs=8;

6 Rl=1e3;// i n kohm
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7 Esm=sqrt (2)*Es;// peak v a l u e o f v o l t a g e
8 Im=Esm/(Rf+Rl+Rs);// peak v a l u e o f c u r r e n t
9 Idc =2*Im/%pi;// ave rage c u r r e n t f o r f u l l wave

r e c t i f i e r
10 P=Idc^2*Rl;

11 printf(” Power d e l i v e r e d to the l oad i s %. 3 f W \n”,P
)

12 Vdc_noload =2*Esm/%pi;

13 printf(”\n Vnl=%f \n”,Vdc_noload)
14 Vdc_fullload=Idc*Rl;

15 printf(”\n V f l=%. 2 f \n”,Vdc_fullload)
16 %reg=( Vdc_noload -Vdc_fullload)/Vdc_fullload *100;

17 printf(”\n p e r c e n t a g e r e g u l a t i o n i s %f %% \n”,%reg)
18 disp(” E f f i c i e n c y o f r e c t i f i c a t i o n =(DC output ) /(AC

output ) ”)
19 x=(1+( Rf+Rs)/Rl)^(-1);

20 n=8/%pi^2*x*100;

21 printf(”\n E f f i c i e n c y o f r e c t i f i c a t i o n i s %. 1 f %% \n
”,n)

22 Irms=Im/sqrt (2);

23 AC_rating=Es*Irms;

24 TUF=P/AC_rating;

25 printf(”\n TUF o f s e conda ry i s %. 3 f ”,TUF)
26 //The e x a c t answer f o r p e r c e n t a g e r e g u l a t i o n i s 1%

not . 9 7% as shown i n the book . . . .
27 // because i n the book i t has rounded o f f the v a l u e

2 7 . 0 0 9 to 27 on ly

Scilab code Exa 3.6 Peak to peak value of output voltage

1 // EX3 6 PG−3.29
2 clc

3 disp(” Re f e r to the f i g u r e −3.16 shown”)
4 Rl=100;

5 Idc =1; //maximum v a l u e o f DC c u r r e n t i n each d i ode
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6 disp(”We know Idc=Im/ p i f o r each d i ode ”)
7 Vm=%pi*Rl*Idc;

8 Vp=2*Vm;

9 printf(”\n maximum peak to peak v o l t a g e i s %. 2 f V” ,

Vp)

Scilab code Exa 3.7 1no load Dc voltage 2output voltage at 100mA 3percentage regulation

1 // EX3 7 PG−3.30
2 clc

3 Rf=1;

4 Es=10;

5 Rs=5;

6 Esm=sqrt (2)*Es;

7 Edc_nl =2*Esm/%pi;

8 printf(” T h e r e f o r e o l oad DC output v o l t a g e i s %. 4 f V
\n”,Edc_nl)

9 Idc =100e-3;

10 disp(”We know tha t Idc=2Im/ p i and Im=Esm/( Rf+r s+r l ) ”
)

11 Im=Idc*%pi /2;

12 Rl=Esm/Im-Rf -Rs;// l oad r e s i s t a n c e
13 Edc_ol=Idc*Rl;//DC output v o l t a g e at 100mA
14 printf(”\n DC output v o l t a g e at 100mA i s %. 4 f V \n ”

,Edc_ol)

15 %reg=(Edc_nl -Edc_ol)/Edc_ol *100;

16 printf(”\n p e r c e n t a g e r e g u l a t i o n i s %. 2 f %%”,%reg)

Scilab code Exa 3.8 Input power from the transformer

1 // EX3 8 PG−3.31
2 clc

3 Pdc =500; // f o r h a l f wave r e c t i f i e r
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4 %n =40.6; //maximum e f f i c i e n c y f o r h a l f wave r e c t i f i e r
5 disp(” We know tha t e f f i c i e n c y=Pdc/Pac ”)
6 disp(” f o r Ha l f wave r e c t i f i e r ”)
7 Pac=Pdc/%n *100;

8 printf(”\n AC input power i s %. 3 f W \n”,Pac)
9 disp(” f o r F u l l wave r e c t i f i e r ”)
10 %n =81.2; //maximum e f f i c i e n c y f o r f u l l wave r e c t i f i e r
11 Pac=Pdc/%n *100;

12 printf(”\n AC input power i s %. 3 f W \n”,Pac)

Scilab code Exa 3.9 1Average voltage 2efficiency

1 // EX3 9 PG−3.32
2 clc

3 Rf=10;

4 Rl=100;

5 Es=30; // t r a n s f o r m e r rms v o l t a g e
6 Esm=sqrt (2)*Es;// peak v a l u e o f the v o l t a g e
7 Im=Esm/(Rf+Rl);

8 Idc =2*Im/%pi;

9 Edc=Idc*Rl;

10 printf(” Average v o l t a g e i s %. 2 f V \n”,Edc)
11 Pdc=Idc^2*Rl;

12 Irms=Im/sqrt (2);// rms v a l u e o f the c u r r e n t
13 Pac=Irms ^2*(Rf+Rl);

14 %n=Pdc/Pac *100;

15 printf(”\n E f f i c i e n c y i s %. 2 f %%”,%n)

Scilab code Exa 3.10 Load current and rms value of input current

1 // EX3 10 PG−3.32
2 clc

3 Es=100; // rms v a l u e o f c u r r e n t
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4 Rf=50; // fo rward r e s i s t a n c e
5 Rl=950;

6 Rs=0; // r e s i s t a n c e o f the t r a n s f o r m e r s e conda ry which
i s assumed to be 0 ohm

7 Esm=sqrt (2)*Es;// peak v a l u e o f the input v o l t a g e
8 Im=Esm/(Rs+Rl+Rf);

9 Irms=Im/sqrt (2);

10 printf(” rms v a l u e o f i nput c u r r e n t i s %. 4 f A \n”,
Irms)

11 Idc =2*Im/%pi;

12 printf(”\n l oad v a l u e o f c u r r e n t i s %. 4 f A”,Idc)

Scilab code Exa 3.11 resistance of the load and efficiency

1 // EX3 11 PG−3.38
2 clc

3 Rf=0.1;

4 Idc =10;

5 Rs=0;

6 Es=30; // rms v a l u e o f i nput v o l t a g e
7 Esm=sqrt (2)*Es;// peak v a l u e o f the input v o l t a g e
8 Im=Idc*%pi /2; //DC output c u r r e n t
9 disp(”We know tha t Im=Esm/(2 Rf+Rs+Rl ) f o r f u l l w a v e

r e c t i f i e r ”)
10 Rl=Esm/Im -2*Rf -0;

11 printf(”\n T h e r e f o r e l oad r e s i s t a n c e i s %. 1 f ohm \n”
,Rl)

12 Pdc=Idc^2*Rl;//Dc output power r a t i n g
13 Irms=Im/sqrt (2);// rms v a l u e o f i nput c u r r e n t
14 Pac=Irms ^2*(2* Rf+Rs+Rl);//Ac input power
15 %n=Pdc/Pac *100; // e f f i c i e n c y
16 printf(”\n T h e r e f o r e e f f i c i e n c y i s %. 2 f %% \n”,%n)
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Scilab code Exa 3.12 1Dc load current 2Dc load voltage 3ripple voltage 4PIV ratings of the diode

1 // EX3 12 PG−3.39
2 clc

3 Rl=5e3;

4 N1toN2 =2; // t r a n s f o r m e r t u r n s r a t i o
5 Ep=460; // rms v a l u e o f pr imary v o l t a g e
6 Es=Ep/N1toN2;

7 Esm=sqrt (2)*Es;// peak v a l u e o f the s e condary v o l t a g e
8 Im=Esm/Rl;//We n e g l e c t f o rward d i ode r e s i s t a n c e
9 Idc =2*Im/%pi;

10 printf(”\n T h e r e f o r e DC load c u r r e n t i s %f A \n”,
Idc)

11 Edc=Idc*Rl;

12 printf(”\n DC load v o l t a g e i s %. 3 f V \n”,Edc)
13 Rf =.482; // r i p p l e f a c t o r f o r f u l l b r i d g e r e c t i f i e r
14 Vrip=Rf*Edc;// r i p p l e v o l t a g e
15 printf(”\n T h e r e f o r e r i p p l e v o l t a g e i s %. 1 f V \n”,

Vrip)

16 disp(” Peak v a l u e o f b r i d g e r e c t i f i e r =PIV r a t i n g o f
each d i ode ”)

17 PIV=Esm;

18 printf(”\n T h e r e f o r e PIV r a t i n g o f each d i ode i s %
. 2 f V”,PIV)

Scilab code Exa 3.13 Load voltage and ripple voltage

1 // EX3 13 PG−3.40
2 clc

3 Ep=230; // rms v a l u e o f pr imary v o l t a g e
4 N2toN1 =1/15; // t u r n s r a t i o
5 Rf=0; // d i ode i s i d e a l
6 Rs=0; // t r a n s f o r m e r i s i d e a l
7 Rl=50; // l oad r e s i s t a n c e
8 Es=Ep*N2toN1;// rms vaue o f pr imary v o l t a g e
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9 Esm=sqrt (2)*Es;// peak v a l u e o f i nput v o l t a g e
10 Im=Esm/(Rs+2*Rf+Rl);

11 Idc =2*Im/%pi;

12 Edc=Idc*Rl;// l oad v o l t a g e
13 printf(”\n T h e r e f o r e l oad v o l t a g e i s %. 1 f V\n”,Edc)
14 Rf =.482; // r i p p l e f a c t o r f o r f u l l wave r e c t i f i e r
15 Vrip=Rf*Edc;// r i p p l e v o l t a g e
16 printf(”\n r i p p l e v o l t a g e i s %. 4 f V”,Vrip)
17 // i n the book the r i p p l e v o l t a g e has been rounded

o f f to
18 // 6 . 6 5 1 6V but the a c t u a l ans i s 6 . 6 5 3 9V

Scilab code Exa 3.14 Average load current and efficiency

1 // EX3 14 PG−3.40
2 clc

3 Rf=0; // d i ode fo rward r e s i s t a n c e
4 Es=240; // rms v a l u e o f supp ly v o l t a g e
5 Rl=48; // l oad r e s i s t a n c e
6 Im=sqrt (2)*Es/(Rl+Rf);

7 Idc =2*Im/%pi;

8 printf(” Average l oad c u r r e n t i s %. 3 f A \n”,Idc)
9 Pdc=Idc^2*Rl;

10 Irms=Im/sqrt (2);// rms v a l u e o f i nput c u r r e n t
11 Pac=Irms ^2*Rl;

12 %n=Pdc/Pac *100; // e f f i c i e n c y
13 printf(”\n T h e r e f o r e e f f i c i e n c y i s %. 2 f %% \n”,%n)

Scilab code Exa 3.15 1Dc output voltage 2ripple factor 3efficiency 4PIV

1 // EX3 15 PG−3.41
2 clc

3 Esm =100; // peak v a l u e o f supp ly v o l t a g e
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4 Rf=25; // d i ode fo rward v o l t a g e
5 Rl=950; // l oad r e s i s t a n c e
6 Rt=(2*Rf)+Rl;// t o t a l r e s i s t a n c e
7 Im=Esm/Rt;

8 Idc =2*Im/%pi;

9 Edc=Idc*Rl;

10 printf(”\n DC output v o l t a g e i s %f V \n”,Edc)
11 Irms=Im/sqrt (2);// rms v a l u e o f i nput c u r r e n t
12 x=(Irms/Idc)^2-1;

13 Rf=sqrt(x);// r i p p l e f a c t o r ;
14 printf(”\n T h e r e f o r e r i p p l e f a c t o r i s %. 4 f \n”,Rf)
15 Pdc=Idc^2*Rl;

16 Pac=Irms ^2*(2* Rf+Rl);//Ac input power
17 %n=Pdc/Pac *100; // e f f i c i e n c y
18 printf(”\n T h e r e f o r e e f f i c i e n c y i s %. 2 f %% \n”,%n)
19 disp(”Peak v a l u e o f b r i d g e r e c t i f i e r =PIV r a t i n g o f

each d i ode ”)
20 PIV=Esm;

21 printf(”\n T h e r e f o r e PIV r a t i n g o f each d i ode i s %. 2
f V”,PIV)

22 // In the book the answer f o r Edc =57.5985V which i s
wrong because they have taken

23 // Rf=50 ohm i n s t e a d o f 25 ohm as g i v e n i n the
q u e s t i o n s i m i l a r l y

24 // the e f f i c i e n c y =73.3417% i n the book i s wrong
25 // the c o r r e c t answer f o r e f f i c i e n c y i s 8 0 . 9 7%

Scilab code Exa 3.16 1Average Dc voltage 2Average Dc current 3frequency of output wave forms

1 // EX3 16 PG−42
2 clc

3 Rl=100; // l oad r e s i s t a n c e
4 Es=230; // rms v a l u e o f i nput v o l t a g e
5 Rf=0; // i d e a l d i ode r e s i s t a n c e
6 Rs=0; // n e g l e c t i n g t r a n s f o r m e r r e s i s t a n c e
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7 f=50; // f r e q u e n c y o f the supp ly
8 Esm=sqrt (2)*Es;// peak v a l u e o f the input v o l t a g e
9 Edc =2*Esm/%pi;// as Rf=0 ohm
10 printf(”\n Average DC v o l t a g e i s %. 0 f V \n”,Edc)
11 Im=Esm/Rl;

12 Idc =2*Im/%pi;

13 printf(”\n T h e r e f o r e DC load c u r r e n t i s %. 2 f A \n”,
Idc)

14 f=2*f;// f r e q u e n c y o f output waveform
15 printf(”\n f r e q u e n c y o f output waveform i s %. 0 f Hz”,

f)

Scilab code Exa 3.17 1Ripple voltage 2ripple factor

1 // EX3 17 PG−3.56
2 clc

3 Edc =12; // output DC v o l t a g e
4 f=50; // f r e q u e n c y
5 Idc =50e-3;

6 C=100e-6; // f i l t e r c a p a c i t o r
7 Rl=2e3;// l oad r e s i s t a n c e
8 Vr=Edc /(2*f*C*Rl);// rms v a l u e o f r i p p l e v o l t a g e
9 printf(”\n rms v a l u e o f r i p p l e v o l t a g e i s %. 1 f V \n

”,Vr)
10 Rf=(4* sqrt (3)*f*C*Rl)^(-1) *100; // r i p p l e f a c t o r
11 printf(”\n r i p p l e f a c t o r i s %. 2 f %% \n”,Rf)

Scilab code Exa 3.18 1Dc output voltage 2rms value of of ripple voltage 3ripple factor

1 // EX3 18 PG−3.56
2 clc

3 Es=120; // rms v a l u e o f i nput v o l t a g e
4 f=50; // f r e q u e n c y
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5 Idc =50e-3;

6 C=100e-6; // f i l t e r c a p a c i t o r
7 Esm=sqrt (2)*Es;

8 Edc=Esm -Idc /(4*f*C);

9 printf(”\n DC output v o l t a g e i s %. 4 f V \n”,Edc)
10 Vr=Idc /(4* sqrt (3)*f*C);// rms v a l u e o f r i p p l e v o l t a g e
11 printf(”\n rms v a l u e o f r i p p l e v o l t a g e i s %. 4 f V \n

”,Vr)
12 Rf=Vr/Edc;

13 printf(”\n r i p p l e f a c t o r i s %f \n”,Rf)

Scilab code Exa 3.19 Load voltage and ripple voltage

1 // EX3 19 PG−3.56
2 clc

3 Ep=230; // rms v a l u e o f pr imary v o l t a g e
4 N1toN2 =10; // t u r n s r a t i o
5 Rl=50; // l oad r e s i s t a n c e
6 f=50; // f r e q u e n c y o f the supp ly i n Hz
7 Es=Ep/N1toN2;// rms vaue o f s e conda ry v o l t a g e or the

input v o l t a g e
8 Esm=sqrt (2)*Es;// peak v a l u e o f i nput v o l t a g e
9 Im=Esm/(Rl);

10 Idc =2*Im/%pi;

11 Edc=Idc*Rl;// l oad v o l t a g e
12 printf(”\n T h e r e f o r e l oad v o l t a g e i s %. 1 f V \n”,Edc)
13 Rf=.48; // r i p p l e f a c t o r f o r f u l l wave r e c t i f i e r

w i thout f i l t e r
14 Vrip=Rf*Edc;// r i p p l e v o l t a g e
15 printf(”\n Ripp l e f a c t o r i s 0 . 4 8 ”)
16 printf(”\n r i p p l e v o l t a g e i s %. 4 f V \n”,Vrip)
17 disp(” I f the c a p a c i t o r f i l t e r i s used then ”)
18 C=470e-6; // f i l t e r c a p a c i t o r
19 Edc=Esm -Idc /(4*f*C);

20 printf(”\n new DC load v o l t a g e i s %. 2 f V \n”,Edc)
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21 Rf=((4* sqrt (3)*f*C*Rl))^(-1);// new r i p p l e f a c t o r
22 Vrip=Rf*Edc;//new r i p p l e v o l t a g e
23 printf(”\n Ripp l e f a c t o r i s %. 4 f ”,Rf)
24 printf(”\n rms v a l u e o f r i p p l e v o l t a g e i s %. 4 f V \n

”,Vrip)
25 // i n the book the new r i p p l e f a c t o r i s 3 . 2 5 6 e−3

which i s wrong
26 // the a c t u a l answer i s 0 . 1 2 2 8 hence the new r i p p l e

v o l t a g e i s 3 . 4 5 4 4V
27 // not 0 . 0 9 1 5 6V as shown i n the book

Scilab code Exa 3.20 Value of capacitor C

1 // EX3 20 PG−3.57
2 clc

3 Rf=.01; // r i p p l e f a c t o r i n p e r c e n t a g e
4 Rl=2; // l oad r e s i s t a n c e i n kohm
5 f=50; // f r e q u e n c y
6 disp(” the %r ipp l e f a c t o r=Rf =((4∗ s q r t ( 3 ) ∗ f ∗C∗Rl ) )

ˆ(−1) ∗100 ”)
7 C=((4* sqrt (3)*f*Rf*Rl))^(-1) *100; // f i l t e r c a p a c i t o r
8 printf(”\n the f i l t e r c a p a c i t o r i s %. 3 f mF”,C)

Scilab code Exa 3.21 Ripple factor

1 // EX3 21 PG−3.58
2 clc

3 Idc =100e-3; // ave rage c u r r e n t
4 C=500e-6; // f i l t e r c a p a c i t o r
5 Esm =18; // peak v o l t a g e
6 f=50; // f r e q u e n c y o f the supp ly i n Hz
7 Edc=Esm -Idc /(4*f*C);

8 Rl=Edc/Idc;// l oad r e s i s t a n c e
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9 Rf=(4* sqrt (3)*f*C*Rl)^(-1) *100; // r i p p l e f a c t o r
10 printf(”\n r i p p l e f a c t o r i s %. 2 f %% \n”,Rf)

Scilab code Exa 3.22 surge current

1 // EX3 22 PG−3.58
2 clc

3 f=50; // f r e q u e n c y
4 C=1000e-6; // f i l t e r c a p a c i t o r
5 Rl=500; // l oad r e s i s t a n c e
6 Vrms =120; // rms v a l u e o f v o l t a g e
7 T1=1e-3; // conduc t i on p e r i o d o f d iode , T1=1ms
8 disp(” conduc t i o n p e r i o d o f d iode , T1=1ms”)
9 Esm=sqrt (2)*Vrms;// peak v a l u e o f i nput v o l t a g e

10 disp(”Edc=Esm−Idc /(2∗ f ∗C) and Idc=Edc/ Rl ”)
11 Edc=Esm /(1+(2* Rl*f*C)^(-1));// output dc v o l t a g e
12 Idc=Edc/Rl;

13 T=1/f;

14 // Idc ∗T=Ip ∗T1
15 // Ip i s the s u r g e c u r r e n t
16 Ip=Idc*T/T1;

17 printf(”\n hence the d i ode shou ld be r a t e d f o r a
minimum s u r g e \n c u r r e n t o f %. 2 f A \n”,Ip)

Scilab code Exa 3.23 Rms value of ripple voltage and peak to peak voltage

1 // EX3 23 PG−3.59
2 clc

3 Rf=0.1; // r i p l l e f a c t o
4 Edc =10;

5 Vrip=Rf*Edc;// rms v a l u e o f v o l t a g e
6 printf(”\n rms v a l u e o f r i p p l e v o l t a g e i s %. 0 f V \n

”,Vrip)
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7 Vp_p =2* sqrt (2)*Vrip;

8 printf(”\n peak to peak v o l t a g e i s %. 4 f V ”,Vp_p)

Scilab code Exa 3.24 Dc output voltage and ripple factor

1 // EX3 24 PG−3.59
2 clc

3 Es=230; // rms v a l u e o f i nput v o l t a g e
4 f=50; // f r e q u e n c y
5 Idc =50e-6;

6 Rl=100; // l oad r e s i s t a n c e
7 C=1000e-6; // f i l t e r c a p a c i t o r
8 Esm=sqrt (2)*Es;

9 Edc =2*Esm/%pi;

10 printf(”\n T h e r e f o r e DC output v o l t a g e i s %. 2 f V \n”
,Edc)

11 Idc=Edc/Rl;

12 disp(” i f the c a p a c i t o r f i l t e r C=1000e−6 i s use then
”)

13 Rf=(4* sqrt (3)*f*C*Rl)^(-1);// r i p p l e f a c t o r
14 printf(”\n r i p p l e f a c t o r i s %. 4 f \n”,Rf)
15 Edc=Esm -Idc /(4*f*C);

16 printf(”\n T h e r e f o r e new DC load v o l t a g e i s %. 4 f V \
n”,Edc)

Scilab code Exa 3.25 Value of the capacitance needed

1 // EX3 25 Pg−3.60
2 clc

3 Es=230;

4 f=50 // f r e q u e n c y
5 Rf =.005; // r i p p l e f a c t o r
6 Il=0.5; // ave rage l oad c u r r e n t
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7 Esm=sqrt (2)*Es;// peak v a l u e o f i nput v o l t a g e
8 disp(” For a h a l f wave r e c t i f i e r R ipp l e f a c t o r =(2∗

s q r t ( 3 ) ∗ f ∗C∗Rl ) ˆ(−1) ”)
9 Edc=Esm/%pi // f o r h a l f wave r e c t i f i e r

10 Rl=Edc/Il;

11 C=(2* sqrt (3)*f*Rf*Rl)^(-1);// f o r h a l f wave r e c t i f i e r
12 C=C*1e3;

13 printf(”\n T h e r e f o r e c a p a c i t a n c e r e q u i r e d i s %. 3 f
mF”,C)

Scilab code Exa 3.26 Ripple factor

1 // EX3 26 PG−3.60
2 clc

3 Rl =1000;

4 C=500e-3

5 f=50;

6 Rf=(4* sqrt (3)*f*C*Rl)^(-1);// r i p p l e f a c t o r
7 Rf=Rf*1e6;

8 printf(”\n r i p p l e f a c t o r i s %. 2 f 10ˆ(−6) \n”,Rf)

Scilab code Exa 3.27 minimum value of capacitor

1 // EX3 27 PG−3.60
2 clc

3 Il=12e-3; // l oad c u r r e n t
4 Es=200; // rms v o l t a g e
5 Rf =0.02; // r i p l l e f a c t o r
6 Esm=sqrt (2)*Es;// peak v a l u e o f i nput v o l t a g e
7 Edc =2*Esm/%pi;

8 Idc=Il;

9 Rl=Edc/Idc;// l oad r e s i s t a n c e
10 f=50; // f r e q u e n c y o f the supp ly i n Hz
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11 disp(” For a h a l f wave r e c t i f i e r R ipp l e f a c t o r =1/(2∗
s q r t ( 3 ) ∗ f ∗C∗Rl ) ”)

12 C=(4* sqrt (3)*f*Rf*Rl)^(-1);// f i l t e r c a p a c i t o r
13 printf(”\n T h e r e f o r e minimum v a l u e o f c a p a c i t a n c e

r e q u i r e d i s %. 3 f microF ”,C*1e6)
14 //C=9.619 microF not 9 . 6 2 2 microF

Scilab code Exa 3.28 Value of the capacitor required

1 // EX3 28 PG−3.61
2 clc

3 Es=230; // rms v o l t a g e
4 f=50;

5 Il=10e-3; // l oad c u r r e n t
6 Rf=.01; // r i p p l e f a c t o r
7 Esm=sqrt (2)*Es;// peak v a l u e o f i nput v o l t a g e
8 Edc =2*Esm/%pi;// f o r f u l l wave
9 Rl=Edc/Il;

10 C=(4* sqrt (3)*f*Rf*Rl)^(-1);// f o r f u l l wave r e c t i f i e r
11 C=C*1e6;

12 printf(”\n T h e r e f o r e c a p a c i t a n c e r e q u i r e d i s %. 2 f
microF ”,C)

Scilab code Exa 3.29 1Average Dc current 2Average Dc voltage 3Ripple voltage

1 // EX3 29 PG−3.61
2 clc

3 Rl=2e3;// l oad r e s i s t a n c e
4 Es=200; // rms v o l t a g e
5 f=50;

6 Esm=sqrt (2)*Es;// peak v a l u e o f i nput v o l t a g e
7 Rf=0; // i d e a l d i o d e s
8 Rs=0;
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9 Ism=Esm/(Rf+Rs+Rl);

10 Idc =2*Ism/%pi;

11 printf(”\n T h e r e f o r e Average DC load c u r r e n t i s %. 2 f
A \n”,Idc)

12 Edc=Idc*Rl;

13 printf(”\n T h e r e f o r e ave rage DC v o l t a g e i s %. 0 f V \n
”,Edc)

14 Rf =0.48; // r i p p l e f a c t o r
15 Vrip=Rf*Edc;// r i p p l e v o l t a g e
16 printf(”\n rms v a l u e o f r i p p l e v o l t a g e i s %. 1 f V \n

”,Vrip)
17 disp(” i f a f i l t e r c a p a c i t o r C=500 microF i s used

then ”)
18 C=500e-6; // c a p a c i t o r f i l t e r
19 Rf=(4* sqrt (3)*f*C*Rl)^(-1);// f o r f u l l wave r e c t i f i e r
20 Vrip=Rf*Edc;//new r i p p l e v o l t a g e
21 printf(”\n rms v a l u e o f new r i p p l e v o l t a g e i s %. 4 f V

\n ”,Vrip)

Scilab code Exa 3.30 Load regulation

1 // EX3 30 PG−3.67
2 clc

3 Vnl =10; // no l oad output v o l t a g e
4 Vfl =9.8; // f u l l output v o l t a g e
5 LR=Vnl -Vfl;// l oad r e g u l a t i o n
6 %LR=(Vnl -Vfl)/Vfl *100; // p e r c e n t a g e l oad r e g u l a t i o n
7 printf(”\n p e r c e n t a g e l oad r e g u l a t i o n i s +%. 2 f %%”,

%LR)

Scilab code Exa 3.31 Percentage load regulation

1 // EX3 31 PG−3.67
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2 clc

3 LR=3e-3; // l oad r e g u l a t i o n
4 Vnl =15; // no l oad v o l t a g e or maximum v o l t a g e
5 Vfl=Vnl -LR;// f u l l l o ad v o l t a g e
6 %LR=(Vnl -Vfl)/Vfl *100; // p e r c e n t a g e l oad r e g u l a t i o n
7 printf(”\n p e r c e n t a g e l oad r e g u l a t i o n i s +%. 2 f %%”,

%LR)

Scilab code Exa 3.32 Source regulation and percentage source regulation

1 // EX3 32 PG−3.67
2 clc

3 Vhl =10+.3; // h igh l i n e v o l t a g e
4 Vll =10 -.3; // low l i n e v o l t a g e
5 SR=Vhl -Vll;// s o u r c e r e g u l a t i o n
6 Vnom =10; // nominal l o ad v o l t a g e
7 %SR=SR/Vnom *100; // p e r c e n t a g e s o u r c e r e g u l a t i o n
8 printf(”\n p e r c e n t a g e s o u r c e r e g u l a t i o n i s %. 0 f %%”,

%SR)

Scilab code Exa 3.33 Range of input voltage

1 // EX3 33 PG−3.70
2 clc

3 disp(” Re f e r to the f i g u r e −3.45 shown”)
4 Vz=6.1; // z e n e r v o l t a g e
5 Iz_min =2.5e-3; //minimum z e n e r c u r r e n t
6 Iz_max =25e-3; //maximum z e n e r c u r r e n t
7 rZ=0; // i d e a l z e n e r d i ode
8 R=2.2e3;

9 Rl=1e3;// loadd r e s i s t a n c e
10 Il=Vz/Rl;

11 // For minimum input v o l t a g e ( Vin min )
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12 Iz=Iz_min

13 I=Iz_min+Il;

14 Vin_min=Vz+I*R;

15 printf(”\n minimum input v o l t a g e ( Vin min ) i s %. 2 f V
\n”,Vin_min)

16 // For maximum input v o l t a g e ( Vin max )
17 I=Iz_max+Il;

18 Vin_max=Vz+I*R;

19 printf(”\n maximum input v o l t a g e ( Vin max ) i s %. 2 f V
\n”,Vin_max)

20 printf(”\n range o f i nput v o l t a g e i s from %. 3 f V to
%. 2 f V \n”,Vin_min ,Vin_max)

Scilab code Exa 3.34 design of zener diode

1 // EX3 34 PG−3.70
2 clc

3 Vo=5; // output v o l t a g e
4 Vin_min =12-3; // min input v o l t a g e
5 Vin_max =12+3; //max input v o l t a g e
6 Iz_min =10e-3; //minimum z e n e r c u r r e n t
7 Il=20e-3; // l oad c u r r e n t
8 Pz=500e-3; // Zener wattage
9 Vz=Vo;// z e n e r v o l t a g e
10 disp(” Step1 : Maximum power d i s s i p a t i o n c o r r e e s p o n d s

to Iz max ”)
11 Iz_max=Pz/Vz;

12 printf(”\n maximum c u r r e n t tha t shou ld f l o w through
the z e n e r d i ode i s %. 1 f A \n”,Iz_max)

13 disp (” Step2 : We know tha t I l i s c o n s t a n t ”)
14 // f o r Vin max , I z=Iz max
15 I=Il+Iz_max;

16 Rmin=(Vin_max -Vz)/I;

17 printf(”\n minimum r e s i s t a n c e r e q u i r e d i s %. 2 f ohm \
n”,Rmin)
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18 disp(” I z i s maximum when R=Rminimum”)
19 disp(” Step3 : f o r c a l c u l a t i o n o f Rmax I must be

minimum i e I=Iz min ”)
20 I=Il+Iz_min

21 Rmax=(Vin_min -Vz)/I;

22 printf(”\n maximum r e s i s t a n c e r e q u i r e d i s %. 2 f ohm \
n”,Rmax)

23 printf(”\n Thus R must be g r e a t e r than %. 2 f ohm and
l e s s than \n %. 2 f ohm f o r p rope r r e g u l a t i o n \n”,
Rmin ,Rmax)

Scilab code Exa 3.35 Minimum and maximum load current

1 // EX3 35 PG−3.72
2 clc

3 disp(” r e f e r to the f i g u r e −3.47 shown”)
4 Vz=10; // output v o l t a g e
5 Vin =20; // input v o l t a g e
6 Iz_max =25e-3; //maximum z e n e r c u r r e n t
7 Iz_min =5e-3; //minimum z e n e r c u r r e n t
8 R=300;

9 Rz=0; // z e n e r r e s i s t a n c e
10 I=(Vin -Vz)/R;

11 // f o r I l m i n I z=Iz max
12 Il_min=I-Iz_max;//minimum load c u r r e n t
13 printf(”\n minimum load c u r r e n t i s %. 2 f mA \n”,

Il_min *1e3)

14 // f o r I l max , I z=Iz min
15 Il_max=I-Iz_min;//maximum load c u r r e n t
16 printf(”\n maximum load c u r r e n t i s %. 2 f mA \n”,

Il_max *1e3)

17 Rl_min=Vz/Il_max;//minimum load r e s i s t a n c e
18 printf(”\n minimum load r e s i s t a n c e i s %. 3 f ohm \n”,

Rl_min)

19 // i n the book i n the q u e s t i o n i t g i v e n tha t Iz max

45



=50mA
20 // but dur ing the s o l u t i o n Iz max i s taken as 25mA I

have taken Iz max=25mA
21 // i n t h i s program

This code can be downloaded from the website wwww.scilab.in This code

can be downloaded from the website wwww.scilab.in

Scilab code Exa 3.38 Design of zener diode

1 // EX3 38 Pg−3.75
2 clc

3 Vo=5;

4 Il=20e-3;

5 Pz=500e-3;

6 Rl=Vo/Il;

7 Il_min=Il;//minimum load c u r r e n t
8 Il_max=Il;//maximum load c u r r e n t
9 Iz_max=Pz/Vo;//maximum z e n e r c u r r e n t
10 Iz_min =5e-3; //minimum z e n e r c u r r e n t
11 V=12; // input DC v o l t a g e
12 Vin_min =12-3; // min input v o l t a g e
13 Vin_max =12+3; //max input v o l t a g e
14 Rmax=(Vin_min -Vo)/( Il_max+Iz_min);

15 printf(”\n maximum r e s i s t a n c e r e q u i r e d i s %. 0 f ohm \
n”,Rmax)

16 Rmin=(Vin_max -Vo)/( Il_min+Iz_max);

17 printf(”\n minimum r e s i s t a n c e r e q u i r e d i s %. 2 f ohm \
n”,Rmin)

18 printf(”\n So s e r i e s r e s i s t a n c e must be s e l e c t e d
between %. 2 f ohm to %. 0 f ohm \n”,Rmin ,Rmax)
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Scilab code Exa 3.39 Design of Voltage regulator

1 // EX3 39 Pg−3.76
2 clc

3 Vo=10;

4 Il_min =0; //mainimum load c u r r e n t
5 Il_max =10e-3; //maximum load c u r r e n t
6 Iz_max =50e-3; //maximum z e n e r c u r r e n t
7 Iz_min =2e-3; //minimum z e n e r c u r r e n t
8 Vin_min =20; // min input v o l t a g e
9 Vin_max =30; //max input v o l t a g e

10 Rl_min=Vo/Il_max;

11 Rmax=(Vin_min -Vo)/( Il_max+Iz_min);

12 printf(”\n maximum r e s i s t a n c e r e q u i r e d i s %. 2 f ohm \
n”,Rmax)

13 Rmin=(Vin_max -Vo)/( Il_min+Iz_max);

14 printf(”\n minimum r e s i s t a n c e r e q u i r e d i s %. 0 f ohm \
n”,Rmin)

15 printf(”\n So s e r i e s r e s i s t a n c e must be s e l e c t e d
between %. 0 f ohm to %. 2 f ohm \n”,Rmin ,Rmax)

This code can be downloaded from the website wwww.scilab.in

Scilab code Exa 3.40 series resistance and diode current

1 // EX3 40 Pg−3.76
2 clc

3 Vo=24;

4 Il_min =0; //minimum load c u r r e n t
5 Pz=600e-3;

6 Vin =32; // input v o l t a g e
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7 Iz_max=Pz/Vo;

8 Rmin=(Vin -Vo)/( Il_min+Iz_max);

9 printf(”\n minimum r e s i s t a n c e r e q u i r e d i s %. 0 f ohm \
n”,Rmin)

10 printf(”\n As Vin and I l a r e not chang ing R=Rmin=%. 0
f ohm\n i s s u f f i c i e n t to work as a r e g u l a t o r \n”,
Rmin)

11 disp(” For Rl =1200 ohm”)
12 Rl =1200;

13 Il=Vo/Rl;

14 printf(” \n l oad c u r r e n t i s : %. 2 f A \n”,Il)
15 R=Rmin

16 It=(Vin -Vo)/R;

17 Iz=It-Il;

18 printf(”\n z e n e r c u r r e n t i s :%. 3 f A \n”,Iz)
19 printf(” As I z=Iz min=%. 3 f A, the c i r c u i t w i l l work

as a r e g u l a t o r ”,Iz)

This code can be downloaded from the website wwww.scilab.in

Scilab code Exa 3.41 Design of zener regulator

1 // EX3 41 PG−3.79
2 clc

3 Pd=400e-3;

4 Vz=8.1; // output v o l t a g e
5 Vo=Vz;

6 Zz=8;

7 Vin =15;

8 Izm=Pd/Vz;

9 Rmax=(Vin -Vz)/Izm;

10 printf(”\n maximum s e r i e s r e s i s t a n c e i s %. 3 f ohm \n”
,Rmax)

11 Iz_min =5e-3; //we s e l e c t the minimum z e n e r c u r r e n t
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12 Il_max=Izm -Iz_min;//maximum load c u r r e n t
13 printf(”\n maximum load c u r r e n t i s %. 7 f A \n”,Il_max

)

14 Rl=Vz/Il_max;// l oad r e s i s t a n c e
15 deltaVin =.1* Vin;// change i n input v o l t a g e i s e q u a l

to 10% o f the o r i g i n a l i nput v o l t a g e
16 R=Rmax;// s e r i e s r e s i s t a n c e
17 x=(Rl*Zz)/(Rl+Zz);

18 deltaVo =( deltaVin*x)/(R+x);

19 Sv=deltaVo/deltaVin;// v o l t a g e s t a b i l i t y f a c t o r
20 printf(”\n v o l t a g e s t a b i l i t y f a c t o r i s %. 3 f \n”,Sv)
21 SR=deltaVo/Vo*100; // l i n e r e g u l a t i o n f o r a 10%

change i n Vin
22 printf(”\n l i n e r e g u l a t i o n i s %. 4 f %% \n”,SR)
23 deltaIL=Il_max;

24 y=(R*Zz)/(R+Zz)

25 deltaVo=deltaIL*y;

26 LR=deltaVo/Vo*100; // l oad r e g u l a t i o n
27 printf(”\n l oad r e g u l a t i o n i s %. 4 f %% \n”,LR)
28 z=(Rl*Zz)/(Rl+Zz)

29 RR=z/(R+z);// r i p p l e r e j e c t i o n r a t i o
30 printf(”\n r i p p l e r e j e c t i o n r a t i o i s %. 3 f \n”,RR)
31 Ro=y;// output r e s i s t a n c e
32 printf(”\n output r e s i s t a n c e i s %. 3 f ohm \n”,Ro)

This code can be downloaded from the website wwww.scilab.in
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Chapter 4

Transistors

Scilab code Exa 4.1 Base current

1 //EX−4 1 PG−4.11
2 clc

3 Ie=12e-3; // e m i t t e r c u r r e n t
4 Ic=Ie /1.02; // c o l l e c t o r c u r r e n t
5 Ib=Ie-Ic;// base c u r r e n t
6 printf(”\n T h e r e f o r e base c u r r e n t i s %. 0 f microA \n”

,Ib*1e6)

Scilab code Exa 4.2 Dc current gain and voltage gain

1 // EX4 2 Pg−4.14
2 clc

3 printf(”When b e t a d c =50 ”)
4 beta_dc =50;

5 alpha_dc=beta_dc /(1+ beta_dc);

6 printf(”\n a l p h a d c=%. 4 f \n\n”,alpha_dc)
7 printf(” When b e t a d c =190 ”)
8 beta_dc =190;
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9 alpha_dc=beta_dc /(1+ beta_dc);

10 printf(”\n a l p h a d c=%. 4 f \n\n”,alpha_dc)
11 printf(” When a l p h a d c =0.995 ”)
12 alpha_dc =0.995;

13 beta_dc=alpha_dc /(1- alpha_dc);

14 printf(”\n b e t a d c=%. 0 f \n\n”,beta_dc)
15 printf(” When a l p h a d c =0.9765 ”)
16 alpha_dc =0.9765;

17 beta_dc=alpha_dc /(1- alpha_dc);

18 printf(”\n b e t a d c=%. 2 f \n”,beta_dc)

Scilab code Exa 4.3 Dc voltage gain and current gain

1 //EX4 3 , Pg−4.15
2 clc

3 Ib=20e-6;

4 Ie =0.0064;

5 beta_dc=Ie/Ib -1;

6 alpha_dc=beta_dc /(1+ beta_dc);

7 printf(”\n b e t a d c=%. 0 f \n \n a l p h a d c=%f \n”,
beta_dc ,alpha_dc)

8 Ic=beta_dc*Ib;// c o l l e c t o r c u r r e n t
9 printf(”\n c o l l e c t o r c u r r e n t i s %. 3 f mA \n”,Ic*1e3)

Scilab code Exa 4.4 current gain and emitter current

1 // EX4 4 PG4 . 1 5
2 clc

3 Icbo=5e-6; // l e a k a g e c u r r e n t
4 Ic=20e-3; // c o l l e c t o r c u r r e n t
5 Ie=Ic /0.996; // I c=o . 9 9 6 I e
6 alpha_dc=Ic/Ie;

7 printf(”\n a l p h a d c=%. 3 f \n”,alpha_dc)

51



8 disp(”We know tha t I c=a l p h a d c ∗ I e+Icbo ”)
9 disp(” T h e r e f o r e e m i t t e r c u r r e n t i s I e =( Ic−I cbo ) /

a l p h a d c ”)
10 Ie=(Ic-Icbo)/alpha_dc;// e m i t t e r c u r r e n t
11 Ie=Ie*1e3;

12 printf(”\n e m i t t e r c u r r e n t i s %. 2 f mA”,Ie)
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Chapter 5

Biasing methods

Scilab code Exa 5.1 Calculation of Ib Ic and Vce and the region of operation

1 // EX5 1 PG 5 . 4
2 clc

3 disp(” Re f e r to the f i g u r e −5.5 shown”)
4 disp(” i ) When Rb=300 kohm”)
5 disp(” Base e m i t t e r j u n c t i o n i s not r e v e r s e b i a s e d

”)
6 disp(” Assume t r a n s i s t o r i s o p e r a t i n g i n a c t i v e

r e g i o n ”)
7 Rb=300e3;

8 Rc=2e3;// c o l l e c t o r r e s i s t a n c e
9 Vcc =10; // supp ly v o l t a g e
10 Vbe =0.7; // base e m i t t e r v o l t a g e
11 disp(” We know tha t Vcc=Ib ∗Rb+Vbe ”)
12 Ib=(Vcc -Vbe)/Rb;// s i n c e Vcc=Ib ∗Rb+Vbe
13 printf(”\n base c u r r e n t Ib i s : %. 2 f microA \n”,Ib

*1e6)

14 Beta =100;

15 Ic=Beta*Ib;// c o l e c t o r c u r r e n t i n a c t i v e r e g i o n
16 printf(”\n C o l l e c t o r c u r r e n t i s %. 1 f mA \n”,Ic*1

e3)

17 disp(” Apply ing KVL around c o l l e c t o r l oop i e Vcc=
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I c ∗Rc+Vce”)
18 Vce=Vcc -Ic*Rc;// s i n c e Vcc=I c ∗Rc+Vce
19 printf(”\n Now Vce= %. 1 f V \n\n”,Vce)
20 printf(” S i n c e Vce =3.8 V c o l l e c t o r to base

j u n c t i o n i s r e v e r s e b i a s e d and we can say \n
tha t our assumpt ion tha t t r a n s i s t o r i s i n a c t i v e
r e g i o n i s j u s t i f i e d ”)

21 printf(”\n\n i i )When Rb=150 kohm\n\n”)
22 disp(” base e m i t t e r j u n c t i o n i s not r e v e r s e b i a s e d

”)
23 Rb=150e3;

24 disp(” assume t r a n s i s t o r i s o p e r a t i n g i n a c t i v e
r e g i o n ”)

25 disp(” Apply ing KVL around base l oop i e Vcc=Ib ∗Rb+
Vbe”)

26 Ib=(Vcc -Vbe)/Rb;// s i n c e Vcc=Ib ∗Rb+Vbe
27 printf(”\n base c u r r e n t Ib i s : %. 0 f microA \n”,Ib

*1e6)

28 Ic=Beta*Ib;// c o l e c t o r c u r r e n t i n a c t i v e r e g i o n
29 printf(”\n C o l l e c t o r c u r r e n t i s %. 1 f mA \n”,Ic*1

e3)

30 disp(” Apply ing KVL around c o l l e c t o r l oop i e Vcc=
I c ∗Rc+Vce”)

31 Vce=Vcc -Ic*Rc;// s i n c e Vcc=I c ∗Rc+Vce
32 printf(”\n T h e r e f o r e Vce= %. 1 f V \n\n”,Vce)
33 printf(” C o l l e c t o r v o l t a g e Vce has to be +ve or

z e r o but Vce=−2.4 V hence \n t r a n s i s t o r i s not
i n a c t i v e r e g i o n but i t i s i n s a t u r a t i o n r e g i o n \

n\n ”)
34 Vbe_sat =0.8; // base s a t u r a t i o n v o l t a g e
35 Vce_sat =0.2; // c o l l e c t o r s a t u r a t i o n v o l t a g e
36 disp(” Apply ing KVL around base l oop i e Vcc=Ib ∗Rb+

Vbe sat ”)
37 Ib=(Vcc -Vbe_sat)/Rb;// s i n c e Vcc=Ib ∗Rb+Vbe sat
38 printf(”\n base c u r r e n t Ib i s : %. 0 f microA \n”,Ib

*1e6)

39 disp(” Apply ing KVL around c o l l e c t o r l oop i e Vcc=
I c ∗Rc+V c e s a t ”)
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40 Ic=(Vcc -Vce_sat)/Rc // s i n c e Vcc=I c ∗Rc+V c e s a t
41 printf(”\n C o l l e c t o r c u r r e n t i s %. 1 f mA \n”,Ic*1

e3)

42 printf(” To j u s t i f y t r a n s i s t o r i s i n s a t u r a t i o n
then \n Ib must be g r e a t e r than ( I c / Beta ) ”)

43 x=Ic/Beta

44 printf(”\n\n Now Ib=%. 0 fnmicroA \n \n ( I c / Beta
)=%. 0 f microA \n”,Ib*1e6,x*1e6)

45 if (Ib >x) then //x=( I c / Beta )
46 disp(” Hence t r a n s i s t o r i n s a t u r a t i o n r e g i o n i s

s a t i s f i e d ”)
47 end

Scilab code Exa 5.2 Minimum and maximum values of Ic and Vce

1 // EX5 2 PG−5.6
2 clc

3 Vbe =0.7; // base e m i t t e r v o l t a g e f o r s i l i c o n
4 Vcc =12; // supp ly v o l t a g e
5 Rb=150e3;

6 Rc=2e3

7 hFE_min =50; //minimum v o l t a g e ga in
8 hFE_max =60; //maximum v o l t a g e ga in
9 Ib=(Vcc -Vbe)/Rb;// s i n c e Vcc=Ib ∗Rb+Vbe

10 printf(”\n base c u r r e n t i s %. 8 f A \n”,Ib)
11 printf(”\n f o r hFE min=50”)
12 Ic=hFE_min*Ib

13 printf(”\n I c=%. 3 f A \n”,Ic*1e3)
14 Vce=Vcc -Ic*Rc

15 printf(” Vce=%. 4 f V \n”,Vce)
16 printf(”\n\n f o r hFE max=60”)
17 Ic=hFE_max*Ib

18 printf(”\n I c=%. 2 f A \n”,Ic*1e3)
19 Vce=Vcc -Ic*Rc

20 printf(” Vce=%. 0 f V \n”,Vce)
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Scilab code Exa 5.3 Calculation of Q point values

1 // EX5 3 PG5 . 8
2 clc

3 disp(” Re f e r to the f i g u r e −5.8 shown”)
4 Vbe =0.7; // base e m i t t e r v o l t a g e f o r s i l i c o n
5 Vcc =12; // supp ly v o l t a g e
6 Rb=100e3;

7 Rc=10e3;

8 Beta =100; // v o l t a g e ga in
9 Ib=(Vcc -Vbe)/((1+ Beta)*Rc+Rb);// s i n c e Vcc=Ib ∗Rb+Vbe

10 printf(”\n base c u r r e n t i s %. 2 f microA \n”,Ib*1e6)
11 Ic=Beta*Ib

12 printf(”\n I c=%. 3 f mA \n”,Ic*1e3)
13 Vce=Vcc -(Ib+Ic)*Rc

14 printf(”\n Vce=%. 4 f V \n”,Vce)

Scilab code Exa 5.4 Calculation of minimum and maximum values of Ic and Vce

1 // EX5 4 PG−5.9
2 clc

3 Vbe =0.7; // base e m i t t e r v o l t a g e f o r s i l i c o n
4 Vcc =12; // supp ly v o l t a g e
5 Rb=150e3;

6 Rc=2e3

7 hFE_min =50;

8 hFE_max =60;

9 printf(” i ) f o r hFE min=50”)
10 Beta=hFE_min;//minimum v o l t a g e ga in
11 Ib=(Vcc -Vbe)/((1+ Beta)*Rc+Rb);// s i n c e Vcc=Ib ∗Rb+Vbe
12 printf(”\n base c u r r e n t i s %. 2 f microA \n”,Ib*1e6

)
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13 Ic=Beta*Ib

14 printf(” I c=%. 3 f mA \n”,Ic*1e3)
15 Vce=Vcc -(Ib+Ic)*Rc

16 printf(” Vce=%. 3 f V \n”,Vce)
17 printf(”\n f o r hFE max=60”)
18 Beta=hFE_max;//maximum v o l t a g e ga in
19 Ib=(Vcc -Vbe)/((1+ Beta)*Rc+Rb);// s i n c e Vcc=Ib ∗Rb+Vbe
20 printf(”\n base c u r r e n t i s %. 2 f microA \n”,Ib*1e6

)

21 Ic=Beta*Ib

22 printf(” I c=%. 3 f mA \n”,Ic*1e3)
23 Vce=Vcc -(Ib+Ic)*Rc

24 printf(” Vce=%. 3 f V \n”,Vce)

Scilab code Exa 5.5 Calculation of Vce and Ic

1 // EX5 5 PG−5.11
2 clc

3 disp(” Re f e r to the f i g u r e −5.13 shown”)
4 Vbe =0.7; // base e m i t t e r v o l t a g e f o r s i l i c o n
5 Vcc =10; // supp ly v o l t a g e
6 R1=10e3;

7 Rc=1e3;

8 R2=5e3;

9 Re=500;

10 Beta =100; // v o l t a g e ga in
11 Vb=R2*Vcc/(R1+R2);// base v o l t a g e
12 printf(”\n Vb=%. 2 f V\n”,Vb)
13 Ve=Vb-Vbe;// e m i t t e r v o l t a g e
14 printf(”\n Ve=%. 2 f V \n”,Ve)
15 Ie=Ve/Re;

16 printf(”\n I e=%. 2 f mA \n”,Ie*1e3)
17 Ib=5.26e -3/(1+ Beta);// I e =0.00526 A=5.26 mA
18 printf(”\n Ib=%. 2 f microA \n”,Ib*1e6)
19 Ic=Beta*Ib;
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20 printf(”\n I c=%. 3 f mA \n”,Ic*1e3)
21 disp(”We apply KVL to the c o l l e c t o r c i r c u i t ”)
22 disp(”Vcc−I c ∗Rc−Vce−I e ∗Re=0”)
23 Vce=Vcc -Ic*Rc-Ie*Re;// s i n c e Vcc−I c ∗Rc−Vce−I e ∗Re=0
24 printf(”\n Vce=%. 2 f V \n”,Vce)

Scilab code Exa 5.6 Determination of Ic Ve and Vce

1 // EX5 6 PG−5.12
2 clc

3 printf(” Re f e r to the f i g u r e −5.13 shown i n the
q u e s t i o n no 5 . 5\ n”)

4 //We must f i n d the v a l u e o f Ic , Ve , Vce u s i n g e x a c t
a n a l y s i s

5 Vbe =0.7; // base e m i t t e r v o l t a g e f o r s i l i c o n
6 Vcc =10; // supp ly v o l t a g e
7 R1=10e3;

8 Rc=1e3;

9 R2=5e3;

10 Re=500;

11 Beta =100; // v o l t a g e ga in
12 Vt=R2*Vcc/(R1+R2);// theven in ’ s v o l t a g e
13 printf(”\n Vt=%. 2 f V\n”,Vt)
14 Rb=R1*R2/(R1+R2);

15 printf(”\n Rb=%. 0 f ohm \n”,Rb)
16 Ib=(Vt-Vbe)/(Rb+(1+ Beta)*Re);

17 printf(”\n Ib=%. 3 f microA \n”,Ib*1e6)
18 Ic=Beta*Ib;

19 printf(”\n I c=%. 2 f mA \n”,Ic*1e3)
20 Vce=Vcc -Ic*Rc -(Ic+Ib)*Re;// s i n c e Vcc−I c ∗Rc−Vce−I e ∗Re

=0
21 printf(”\n Vce=%. 3 f V \n”,Vce)
22 // the ans f o r Ve i n the book i s 2 . 6 4 8V whereas i n

output i t i s 2 . 6 3 8V because
23 // i n the book the v a l u e s has been rounded o f f so
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tha t the f i n a l answer i s
24 // 2 . 6 4 8V same i s the c a s e f o r Rb , Ib andIc

Scilab code Exa 5.7 Minimum and maximum values of Ic and Vce

1 // EX5 7 PG−5.13
2 clc

3 Vbe =0.7; // base e m i t t e r v o l t a g e f o r s i l i c o n
4 Vcc =12; // supp ly v o l t a g e
5 R1=10e3;

6 R2=2e3

7 Re=470;

8 Rc=2e3

9 hFE_min =50;

10 hFE_max =60;

11 Vb=R2*Vcc/(R1+R2);// base v o l t a g e
12 printf(”\n Vb=%. 0 f V\n”,Vb)
13 Ve=Vb-Vbe;// e m i t t e r v o l t a g e
14 printf(”\n Ve=%. 1 f V \n”,Ve)
15 Ie=Ve/Re;

16 printf(”\n I e=%. 2 f mA \n”,Ie*1e3)
17 printf(”\ n i ) f o r hFE min=50”)
18 Beta=hFE_min;

19 Ib=Ie/(Beta +1);

20 Ic=Beta*Ib;

21 printf(”\n I c=%. 3 f mA \n”,Ic*1e3)
22 Vce=Vcc -Ic*Rc-Ve;

23 printf(” Vce=%. 3 f V \n”,Vce)
24 disp(” i i ) f o r hFE max=60”)
25 Beta=hFE_max;

26 Ib=Ie/(Beta +1);

27 Ic=Beta*Ib;

28 printf(” I c=%. 3 f mA \n”,Ic*1e3)
29 Vce=Vcc -Ic*Rc-Ve;

30 printf(” Vce=%. 2 f V \n”,Vce)
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Scilab code Exa 5.8 Design of a fixed biased circuit

1 // EX5 8 PG−5.16
2 clc

3 disp(” r e f e r to the f i g u r e −5.17 shown”)
4 Vbe =0.7; // base e m i t t e r v o l t a g e f o r s i l i c o n
5 Vcc =10; // supp ly v o l t a g e
6 Beta =100; // v o l t a g e ga in
7 Vce =5; // c o l e c t o r to e m i t t e r v o l t a g e
8 Ic=5e-3; // c o l l e c t o r c u r r e n t
9 disp(”We apply KVL to the c o l l e c t o r c i r c u i t i e Vcc−

Vce−I c ∗Rc=0”)
10 Rc=(Vcc -Vce)/Ic;// s i n c e Vcc−Vce−I c ∗Rc=0
11 printf(”\n Rc=%. 0 f kohm \n”,Rc*1e-3)
12 Ib=Ic/Beta;// base c u r r e n t
13 printf(”\n Ib=%. 2 f microA \n”,Ib*1e6)
14 disp(”We apply KVL to the base c i r c u i t i e Vcc−Vbe−Ib

∗Rb=0”)
15 Rb=(Vcc -Vbe)/Ib;// s i n c e Vcc−Vbe−Ib ∗Rb=0
16 printf(”\n Rb=%. 0 f kohm \n”,Rb*1e-3)
17 disp(” the s tandard v a l u e o f Rb=200k ohm”)

This code can be downloaded from the website wwww.scilab.in

Scilab code Exa 5.9 Design of Collector to base bias circuit

1 // EX5 9 PG−5.17
2 clc

3 disp(” r e f e r to the f i g u r e −5.19 shown”)
4 Vbe =0.7; // base e m i t t e r v o l t a g e f o r s i l i c o n
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5 Vcc =16; // supp ly v o l t a g e
6 Beta =100; // v o l t a g e ga in
7 Vce =5; // c o l e c t o r to e m i t t e r v o l t a g e
8 Ic=5e-3; // c o l l e c t o r c u r r e n t
9 Ib=Ic/Beta;// base c u r r e n t
10 printf(”\n Ib=%. 0 f microA \n”,Ib*1e6)
11 Rc=(Vcc -Vce)/(Ic+Ib);// s i n c e Vcc−Vce−I c ∗Rc=0
12 printf(”\n Rc=%. 3 f kohm \n”,Rc*1e-3)
13 disp(”Rc=2 kohm standard v a l u e ”)
14 disp(”We apply KVL to the input c i r c u i t i e Vce−Vbe−

Ib ∗Rb=0”)
15 Rb=(Vce -Vbe)/Ib;// s i n c e Vce−Vbe−Ib ∗Rb=0
16 printf(”\n Rb=%. 0 f kohm \n”,Rb*1e-3)
17 disp(” the s tandard v a l u e o f Rb=91 kohm”)

This code can be downloaded from the website wwww.scilab.in

Scilab code Exa 5.10 Design of voltage divider bias circuit

1 // EX5 10 PG−5.18
2 clc

3 disp(” Re f e r to the f i g u r e −5.20 shown”)
4 Vbe =0.7; // base e m i t t e r v o l t a g e f o r s i l i c o n
5 Vcc =12; // supp ly v o l t a g e
6 Beta =100; // v o l t a g e ga in
7 Vce =5; // c o l e c t o r to e m i t t e r v o l t a g e
8 Ve=3; // assumpt ion
9 Ic=3e-3; // c o l l e c t o r c u r r e n t
10 Ib=Ic/Beta;// base c u r r e n t
11 printf(”\n Ib=%. 0 f microA \n”,Ib*1e6)
12 Ie=Ic+Ib;// e m i t t e r c u r r e n t
13 printf(”\n I e=%. 2 f mA \n”,Ie*1e3)
14 Re=Ve/Ie;

15 printf(”\n Re=%. 0 f ohm \n”,Re)
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16 printf(” the s tandard v a l u e o f Re=910 ohm”)
17 Re=910; // s tandard v a l u e
18 Ve=Ie*Re;

19 printf(”\n\n Ve=%. 3 f V \n”,Ve)
20 Rc=(Vcc -Ve-Vce)/Ic

21 printf(”\n Rc=%. 0 f ohm \n”,Rc)
22 printf(” the l owe r s i d e s tandard v a l u e i s s e l e c t e d

to r educe I c ∗Rc and i n c r e a s e Vce ”)
23 Vb=Ve+Vbe

24 printf(”\n\n T h e r e f o r e Vb=%. 5 f V \n”,Vb)
25 I=10*Ib

26 printf(”\n I=%. 1 f mA \n”,I*1e3)
27 R2=Vb/I;

28 printf(”\n R2=%. 0 f ohm \n”,R2)
29 printf(” the s tandard v a l u e o f R2=11 kohm\n”)
30 disp(” the l owe r s i d e s tandard i s s e l e c t e d to s a t i s f y

I>=10∗ Ib ”)
31 R2=11e3;

32 I=Vb/R2;

33 printf(”\n I=%. 4 f mA \n”,I*1e3)
34 R1=(Vcc -Vb)/(I+Ib)

35 printf(”\n R1=%. 3 f kohm \n”,R1*1e-3)
36 printf(” the s tandard v a l u e o f R1=22kohm\n”)
37 disp(”The l o w e s t s tandard v a l u e i s s e l e c t e d to

s a t i s f y I>=10∗ Ib ”)

This code can be downloaded from the website wwww.scilab.in

Scilab code Exa 5.11 Stability factor

1 // EX5 11 PG−5.26
2 clc

3 // f o r base b i a s take the f i g u r e as shown the
Example5 . 1
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4 Beta =100;

5 S=1+ Beta;// s t a b i l i t y f a c t o r
6 printf(”\n For base b i a s : s t a b i l i t y f a c t o r=%. 0 f \n”,

S)

7 // f o r c o l l e c t o r to base b i a s the f i g u r e as shown the
Example5 . 3

8 Beta =100;

9 Rc=10e3;

10 Rb=100e3

11 S=(1+ Beta)/(1+ Beta*(Rc/(Rc+Rb)));

12 printf(”\n For c o l l e c t o r to base b i a s : s t a b i l i t y
f a c t o r=%. 0 f \n”,S)

13 // f o r v o l t a g e d i v i d e r b i a s take the f i g u r e as shown
the Example5 . 5

14 Re=500;

15 R1=10e3;

16 R2=5e3;

17 Rb=R1*R2/(R1+R2);//R1 and R2 a r e i n p a r a l l e l
18 S=(1+ Beta)/(1+ Beta*(Re/(Re+Rb)));

19 printf(”\n For v o l t a g e d i v i d e r b i a s : s t a b i l i t y
f a c t o r=%. 2 f \n”,S)

Scilab code Exa 5.12 Resistance Rb

1 // EX5 12 PG−5.28
2 clc

3 disp(” Re f e r to the f i g u r e −5.25 shown”)
4 Icbo1=2e-6; // at a t empera tu re T1=25 d e g r e e c e l s i u s
5 Vbb =5;

6 Vbe =0.1

7 disp(” I cbo d o u b l e s f o r eve ry 10 d e g r e e C e l s i u s ”)
8 T1=25; // t empera tu r e i n d e g r e e c e l s i u s
9 T2=80; // t empera tu r e i n d e g r e e c e l s i u s
10 Icbo2=Icbo1 *2^((T2-T1)/10);// at a t empera tu re T2=80

d e g r e e c e l s i u s
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11 printf(”\n T h e r e f o r e I cbo2=%. 2 f microA \n”,Icbo2*1e6
)

12 disp(” Apply KVL to the base c i r c u i t Vbb=Vbe+Icbo2 ∗Rb
we g e t ”)

13 Rb=(Vbb -Vbe)/Icbo2;

14 printf(”\n Rb=%. 3 f kohm \n”,Rb*1e-3)

Scilab code Exa 5.13 Calculation of R1 and R3

1 // EX5 13 PG−5.29
2 clc

3 disp(” Re f e r to the f i g u r e −5.26 shown”)
4 Vcc =15; // supp ly v o l t a g e
5 Beta =100; // v o l t a g e ga in
6 Vbe =0.6; // base e m i t t e r v o l t a g e
7 Ic=2e-3

8 Vce =3;

9 R4=600;

10 R2=10e3;

11 Ib=Ic/Beta;

12 Ie=Ic+Ib;// c o l l e c t o r c u r r e n t
13 printf(”\n Apply KVL to the c o l l e c t o r s i d e Vcc=I c ∗R3

+Vce+I e ∗R4”)
14 R3=(Vcc -Vce -Ie*R4)/Ic;// s i n c e Vcc=I c ∗R3+Vce+I e ∗R4
15 printf(”\n T h e r e f o r e R3=%. 3 f kohm \n”,R3*1e-3)
16 printf(”\n Apply KVL to the base s i d e I ∗R2=Vbe+I e ∗R4

”)
17 I=(Vbe+Ie*R4)/R2;// s i n c e I ∗R2=Vbe+I e ∗R4
18 printf(”\n T h e r e f o r e I=%. 4 f mA \n”,I*1e3)
19 printf(”\n Apply KVl to the p o t e n t i a l d i v i d e r s i d e

we g e t Vcc=( I+Ib ) ∗R1+I ∗R2”)
20 R1=(Vcc -I*R2)/(I+Ib);// s i n c e Vcc=( I+Ib ) ∗R1+I ∗R2
21 printf(”\n t h e r e f o r e R1=%. 3 f kohm \n”,R1*1e-3)
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Scilab code Exa 5.14 Calculation of Re Vce and stability factor

1 // EX5 14 PG−5.30
2 clc

3 disp(” Re f e r to the f i g u r e −5.27 shown”)
4 Vcc =12; // supp ly v o l t a g e
5 Beta =100; // v o l t a g e ga in
6 Vbe =0.7; // base e m i t t e r v o l t a g e
7 Ic=2e-3;

8 Ib=Ic/Beta;

9 R1=50e3;

10 R2=5e3;

11 Rc=2e3;

12 disp(” app ly KVl to the p o t e n t i a l d i v i d e r s i d e we ge t
Vcc−( I+Ib ) ∗R1−I ∗R2=0 we ge t ”)

13 I=(Vcc -R1*Ib)/(R1+R2);// s i n c e Vcc−( I+Ib ) ∗R1−I ∗R2=0
14 Vb=R2*I;

15 Ie=Ib+Ic;

16 Re=(Vb-Vbe)/(Ib+Ic);//Vb=Vbe+Re∗ I e
17 printf(”\n Re=%. 2 f ohm \n”,Re)
18 disp(” Apply KVL to the c o l l e c t o r s i d e Vcc−I c ∗Rc−Vce+

I e ∗Re=0”)
19 Vce=Vcc -Ic*Rc-Ie*Re;// s i n c e Vcc−I c ∗Rc−Vce+I e ∗Re=0
20 printf(”\n T h e r e f o r e Vce=%. 1 f V \n”,Vce)
21 Rb=R1*R2/(R1+R2);//R1 and R2 a r e i n p a r a l l e l
22 S=(1+ Beta)/(1+ Beta*(Re/(Re+Rb)));

23 printf(”\n s t a b i l i t y f a c t o r=%. 3 f \n”,S)

Scilab code Exa 5.15 Determination of percent change in Q values

1 // EX5 15 PG−5.31
2 clc
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3 disp(” Re f e r to the f i g u r e −5.28 shown”)
4 Vbe =0.7;

5 Rb=100e3;

6 Rc=600;

7 Vcc =12; // supp ly v o l t a g e
8 T1=25; // t empera tu r e i n d e g r e e c e l s i u s
9 T2=75; // t empera tu r e i n d e g r e e c e l s i u s
10 disp(” at T1=25 d e g r e e c e l s i u s , a p p l y i n g KVL to the

base c i r c u i t we g e t ”)
11 disp(”Vcc−Ib ∗Rb−Vbe=0”)
12 Beta =100; // v o l t a g e ga in at T1=25 d e g r e e c e l s i u s
13 Ib=(Vcc -Vbe)/Rb;// s i n c e Vcc−Ib ∗Rb−Vbe=0
14 Ic=Beta*Ib;

15 printf(”\n T h e r e f o r e I c=%. 1 f mA \n”,Ic*1e3)
16 disp(” Apply KVL to the c o l l e c t o r s i d e Vcc−I c ∗Rc−Vce

=0”)
17 Vce=Vcc -Ic*Rc;// s i n c e Vcc−I c ∗Rc−Vce=0
18 printf(”\n T h e r e f o r e Vce=%. 2 f V \n”,Vce)
19 Beta =125; // v o l t a g e ga in at T1=25 d e g r e e c e l s i u s
20 Ic1=Beta*Ib;

21 Vce1=Vcc -Ic1*Rc;// s i n c e Vcc−I c ∗Rc−Vce=0
22 printf(”\n At 75 d e g r e e c e l s i u s Vce=%. 3 f \n”,Vce1)
23 Ic_change =(Ic1 -Ic)*100/ Ic;// p e r c e n t a g e i n I c
24 printf(”\n change i n I c=%. 0 f %% ( an i n c r e a s e ) \n”,

Ic_change)

25 Vce_change =(Vce1 -Vce)*100/ Vce;// p e r c e n t a g e i n Vce
26 printf(”\n change i n Vce=%. 2 f %% ( a d e c r e a s e ) \n”,

Vce_change)
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Chapter 6

Power control Devices

Scilab code Exa 6.1 Finding of various ratings of SCR

1 // EX6 1 PG−6.15
2 clc

3 Es=20; // rms v a l u e o f the supp ly v o l t a g e
4 Ep=sqrt (2)*Es;// peak v a l u e
5 printf(”\n T h e r e f o r e peak v a l u e o f the input v o l t a g e

i s %. 4 f V \n”,Ep)
6 printf(”\n T h e r e f o r e f o rward and r e v e r s e b l o c k i n g

v o l t g e o f SCR>%. 4 f V \n”,Ep)
7 Rl=30; // l oad r e s i s t a n c e
8 Ih=5e-3; // h o l d i n g c u r r e n t
9 Vtm =1.7; // s t a t e v o l t a g e drop
10 Vl_peak=Ep-Vtm;

11 printf(”\n Vl peak=%. 4 f V \n”,Vl_peak)
12 Il_peak=Vl_peak/Rl;

13 printf(”\n I l p e a k=%. 4 f A \n”,Il_peak)
14 Il_rms=Il_peak /2;

15 printf(”\n rms v a l u e o f c u r r e n t f l o w i n g through the
SCR i s %. 3 f A \n”,Il_rms)

16 //SCR c u r r e n t r a t i n g shou ld be g r e a t e r than I l r m s
17 Es_off=Vtm+Ih*Rl;// v o l t a g e which caus e SCR to s w i t c h

o f f
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18 printf(”\n v o l t a g e which caus e SCR to s w i t c h o f f i s
%. 2 f V \n”,Es_off)

Scilab code Exa 6.2 Designing values of R1 R2 and R3

1 // EX6 2 PG−6.18
2 clc

3 disp(” Re f e r to the f i g u r e −6.19 shown”)
4 Es=25; // rms v a l u e o f the supp ly v o l t a g e
5 Vd1 =0.7; // d i ode drop
6 Vg =0.75; //SCR t r i g g e r i n g v o l t a g e
7 alpha1 =10; //minimum phase a n g l e
8 alpha2 =90; //maximum phase a n g l e
9 Ep=sqrt (2)*Es;// peak v a l u e
10 Es1=Ep*sind(alpha1)

11 Es2=Ep*sind(alpha2)

12 Vt=Vd1+Vg;// v o l t a g e a c r o s s R3
13 printf(”\n P o s i t i o n o f R2 at top to t r i g g e r at 10

d e g r e e ”)
14 Vr1=Es1 -Vt;// s i n c e Vt=Vr2+Vr3
15 // I1 min>>I g i e 200 microA
16 I1_min =1e-3;

17 R1=Vr1/I1_min;

18 printf(”\n T h e r e f o r e R1=%. 4 f kohm \n”,R1*1e-3)
19 printf(” We use R1=4.7 kohm standard v a l u e \n\n”)
20 R1=4.7e3;// s tandard v a l u e R1
21 x=Vt/I1_min;//x=R2+R3
22 printf(” P o s i t i o n o f R2 at bottom to t r i g g e r at 90

d e g r e e ”)
23 Vr3=Vt;

24 I1=Es2/(R1+x);

25 R3=Vr3/I1;

26 printf(”\n T h e r e f o r e R3=%. 2 f ohm \n”,R3)
27 printf(” We use R3=270 ohm standard v a l u e \n”)
28 R3=270; // s tandard v a l u e R3
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29 R2=x-R3;// s i n c e x=R2+R3
30 printf(”\n T h e r e f o r e R2=%. 2 f kohm \n”,R2*1e-3)
31 printf(” We use the pot =1.5 kohm standard v a l u e f o r

p r e c i s e judgement ”)

Scilab code Exa 6.3 Frequency of oscillations

1 // EX6 3 PG−6.33
2 clc

3 Rt=5; // r e s i s t a n c e i n kohm
4 Ct=0.1; // c a p a c i t a n c e i n micro f a r a d
5 n=0.58; // s t a n d o f f r a t i o
6 T=Rt*Ct*log (1/(1 -n));// t ime p e r i o d i n s e c o n d s
7 fo=1/T;// f r e q u e n c y o f o s c i l l a t i o n s
8 fo=fo;

9 printf(”\n T h e r e f o r e f r e q u e n c y o f o s c i l l a t i o n i s %. 3
f kHz \n”,fo)

Scilab code Exa 6.4 Frequency of oscillations

1 // EX6 4 PG−6.34
2 clc

3 Vbb =20;

4 Ct=0.1e-6; // c a p a c i t a n c e
5 Rt=10e3;// r e s i s t a n c e
6 Vv=1.5; // v a l l e y p o t e n t i a l
7 Vd=0.7; // cut i n v o l t a g e o f d i ode
8 n=0.6; // s tand o f f r a t i o
9 Vp=n*Vbb+Vd;

10 disp(”We know tha t Vp=Vbb(1−exp(−T/( Rt∗Ct ) ) ) ”)
11 x=(Vp -Vv)/Vbb;//x=(1−exp(−T/( Rt∗Ct ) )
12 y=1-x;//y=exp(−T/( Rt∗Ct )
13 z=Rt*Ct;
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14 T=-log(y)*z;// t ime p e r i o d
15 fo=1/T;// f r e q u e n c y o f o s c i l l a t i o n s
16 fo=fo*1e-3;

17 printf(”\n T h e r e f o r e f r e q u e n c y o f o s c i l l a t i o n i s %. 3
f kHz \n”,fo)

Scilab code Exa 6.5 Range of Rt

1 // EX6 5 PG−6.34
2 clc

3 Vbb =30;

4 Vv=0.8; // v a l l e y p o t e n t i a l
5 Iv=15e-3

6 Vd=0.7; // cut i n v o l t a g e o f d i ode
7 n=0.33; // s tand o f f r a t i o
8 Vp=18;

9 Ip=35e-6;

10 printf(” For turn ON”)
11 printf(”\n Rt<(Vbb−Vp) / Ip ”)
12 Rt=(Vbb -Vp)/Ip;

13 printf(”\n t h e r e f o r e Rt<%. 0 f 0hm \n”,Rt)
14 printf(” \n For turn OFF”)
15 printf(”\n Rt>(Vbb−Vv) / Iv ”)
16 Rt1=(Vbb -Vv)/Iv

17 printf(”\n t h e r e f o r e Rt>%. 0 f 0hm \n”,Rt1)
18 printf(”\n So range o f Rt i s %. 3 f kohm< Rt <%. 2 f

kohm \n”,Rt1*1e-3,Rt*1e-3)
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Chapter 7

Junction field effect transistors

Scilab code Exa 7.1 Drain current

1 // Ex7 1 PG−7.13
2 clc

3 Idss =10e-3;

4 Vgs_off =-4;

5 printf(” For Vgs =0 V”)
6 Vgs =0;

7 Id=Idss;

8 printf(”\n I d s s=%. 0 f mA \n”,Id*1e3)
9 printf(”\n For Vgs =−1 V”)
10 Vgs=-1;

11 Id=Idss*(1-Vgs/Vgs_off)^2;

12 printf(”\n I d s s=%. 3 f mA \n”,Id*1e3)
13 printf(”\n For Vgs =−4 V”)
14 Vgs=-4;

15 Id=Idss*(1-Vgs/Vgs_off)^2;

16 printf(”\n I d s s=%. 0 f A \n”,Id)
17 // In the book t h i s example i s mention as Example−4 3
18 // but i t i s the f i r s t example i n t h i s c h a p t e r so I ’

ve taken t h i s as Example−7 1
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Scilab code Exa 7.2 1maximum and minimum od output voltage 2voltage gain

1 // Ex7 2 PG−7.17
2 clc

3 Vi=50e-3 // input supp ly
4 Rd=5e3;

5 Yfs_max =4000e-6;

6 Yfs_min =1000e-6;

7 disp(” For Yfs max =4000e−6”)
8 Id_delta=Yfs_max*Vi;

9 printf(”\n Change i n Id i s +/− %. 1 f mA \n”,Id_delta
*1e3)

10 Vo=Id_delta*Rd;// output v o l t a g e
11 Av=Vo/Vi;// v o l t g e ga in
12 printf(”\n Vo l tage ga in i s %. 0 f \n”,Av)
13 disp(” For Yfs min =1000e−6”)
14 Id_delta=Yfs_min*Vi;

15 printf(”\n Change i n Id i s +/− %. 2 f mA \n”,Id_delta
*1e3)

16 Vo=Id_delta*Rd;// output v o l t a g e
17 Av=Vo/Vi;// v o l t g e ga in
18 printf(”\n Vo l tage ga in i s %. 0 f \n”,Av)
19 // In the book t h i s example i s mention as Example−7 1
20 // but i t i s the second example i n t h i s c h a p t e r so I

’ ve taken t h i s as Example−7 2
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Chapter 8

Amplifiers

Scilab code Exa 8.1 Gain in dB scale

1 // Ex8 1 PG−8.3
2 clc

3 Av=100; // v o l t a g e ga in
4 G=20* log10(Av);// ga in i n d e c i b e l
5 printf(”\n T h e r e f o r e ga in i n d e c i b e l=%. 0 f dB \n”,G)

Scilab code Exa 8.2 Maximum voltage gain

1 // Ex8 2 PG−8.5
2 clc

3 Av=200; // ga in at cut−o f f f r e q u e n c i e s
4 Avm=Av*sqrt (2);//maximum v o l t a g e ga in
5 printf(”\n T h e r e f o r e maximum v o l t a g e ga in=%. 2 f \n”,

Avm)

Scilab code Exa 8.3 Gain of an amplifier
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1 // Ex8 3 PG−8.6
2 clc

3 Amid =100; //mid−band ga in
4 f1=1e3;// l o e r cut−o f f f r e q u e n c y
5 f=20; // f r q u e n c y at which the ga in o f the a m p l i f i e r

shou ld be found
6 A=Amid/sqrt (1+(f1/f)^2)

7 printf(”\n T h e r e f o r e the ga in o f the a m p l i f i e r a t f
= 20Hz i s %. 0 f \n”,A)

Scilab code Exa 8.4 Gain of an amplifier

1 // Ex8 4 PG−8.7
2 clc

3 G=200; // 3dB ga in
4 f2=20e3;// h i g h e r cut−o f f f r e q u e n c y
5 Amid=G*sqrt (2);//mid−band ga in
6 f=100e3;// f r q u e n c y at which the ga in o f the

a m p l i f i e r shou ld be found
7 A=Amid/sqrt (1+(f/f2)^2)

8 printf(”\n T h e r e f o r e the ga in o f the a m p l i f i e r a t f
=100kHz i s %. 2 f \n”,A)

9 // i n the book the answer f o r the ga in i s 1 1 5 . 4 7
which i s wrong

10 // the c o r e c t answer i s 5 5 . 4 7
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Chapter 9

Oscillators

Scilab code Exa 9.1 Frequency of oscillations

1 // EX9 1 PG−9.13
2 clc

3 R=4.7e3;// each r e s i s t a n c e o f the RC phase s h i f t
o s c i l l a t o r

4 C=0.47e-6; // each c a p a c i t a n c e o f the RC phase s h i f t
o s c i l l a t o r

5 f=1/(2* %pi*sqrt (6)*R*C);

6 printf(”\n T h e r e f o r e f r e q u e n c y o f o s c i l l a t i o n i s %. 3
f Hz \n”,f)

Scilab code Exa 9.2 Design of an RC phase shift oscillator

1 // EX9 2 PG−9.13
2 clc

3 f=900e3;// f r e q u e n c y o f o s c i l l a t i o n
4 C=1e-12; // each c a p a c i t a n c e o f the RC phase s h i f t

o s c i l l a t o r
5 R=1/(2* %pi*sqrt (6)*f*C);
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6 printf(”\n each r e s i s t a n c e o f the RC phase s h i f t
o s c i l l a t o r i s %. 3 f kohm \n”,R*1e-3)

7 G=29; //opamp ga in Rf/R1=29
8 R1=1e3;

9 printf(”\n R1=%. 0 f kohm \n”,R1*1e-3)
10 Rf=G*R1;

11 printf(”\n Rf=%. 0 f kohm \n”,Rf*1e-3)
12 disp(” the d e s i g n c i r c u i t i s shown ”)

This code can be downloaded from the website wwww.scilab.in

Scilab code Exa 9.3 estimation of R and C

1 // EX9 3 PG−9.14
2 clc

3 f=1e3;// f r e q u e n c y o f o s c i l l a t i o n
4 C=0.1e-6; //We choos e the v a l u e o f each c a p a c i t a n c e

o f the RC phase s h i f t o s c i l l a t o r
5 R=1/(2* %pi*sqrt (6)*f*C);

6 printf(”\n each r e s i s t a n c e o f the RC phase s h i f t
o s c i l l a t o r i s %. 3 f ohm \n”,R)

7 disp(” The s tandard v a l u e o f R=680 ohm”)

Scilab code Exa 9.4 Frequency of oscillations

1 // EX9 4 PG−9.14
2 clc

3 R=5e3;// each r e s i s t a n c e o f the RC phase s h i f t
o s c i l l a t o r

4 C=0.1e-6; // each c a p a c i t a n c e o f the RC phase s h i f t
o s c i l l a t o r

5 f=1/(2* %pi*sqrt (6)*R*C);
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6 printf(”\n T h e r e f o r e f r e q u e n c y o f o s c i l l a t i o n i s %. 3
f Hz \n”,f)

Scilab code Exa 9.5 Value of capacitor C

1 // EX9 5 PG−9.20
2 clc

3 L=100e-6;

4 f=500e3;

5 disp(”We know tha t f o r a c o l p i t t s o s c i l l a t o r f =1/(2∗
%pi∗ s q r t (L∗Ceq ) ) ”)

6 Ceq =1/(f^2*4* %pi^2*L)

7 Ceq1=Ceq*1e9;

8 printf(”\n Ceq = %. 5 f nF \n”,Ceq1)
9 //C1=C2=C

10 C=Ceq1 *2; //Ceq=(C∗C) /(C+C)
11 printf(”\n T h e r e f o r e C = %. 5 f nF \n”,C)

Scilab code Exa 9.6 Frequency of oscillation

1 // EX9 6 PG−9.20
2 clc

3 L=50e-6;

4 C1=150e-12;

5 C2=1.5e-9;

6 Ceq=(C1*C2)/(C1+C2);

7 f=1/(2* %pi*sqrt(L*Ceq));

8 f=f*1e-6;

9 printf(”\n T h e r e f o r e f r e q u e n c y o f o s c i l l a t i o n i s %. 3
f MHz \n”,f)
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Scilab code Exa 9.7 value of inductance L

1 // EX9 7 PG−9.21
2 clc

3 C=1000e-12;

4 C1=C;

5 C2=C;

6 f=500e3;

7 Ceq=(C1*C2)/(C1+C2);

8 L=1/(4* %pi ^2*f^2*Ceq);// s i n c e f =1/(2∗%pi∗ s q r t (L∗Ceq )
) ;

9 L=L*1e6;

10 printf(”\n T h e r e f o r e L=%. 3 f micro H \n”,L)

Scilab code Exa 9.8 designing the value of inductor L

1 // EX9 8 PG−9.21
2 clc

3 C1=100e-12;

4 C2=50e-12;

5 f=10e6;

6 Ceq=(C1*C2)/(C1+C2);

7 L=1/(4* %pi ^2*f^2*Ceq);// f =1/(2∗%pi∗ s q r t (L∗Ceq ) ) ;
8 L=L*1e6;

9 printf(”\n T h e r e f o r e i n d u c t o r L = %. 1 f microH \n”,L)

Scilab code Exa 9.9 Frequency of oscillation

1 // EX9 9 PG−9.24
2 clc

3 L1=0.5e-3;

4 L2=1e-3;

5 C=0.2e-6;
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6 Leq=L1+L2;// t o t a l i n d u c t a n c e f o r H a r t l e y o s c i l l a t o r
7 f=1/(2* %pi*sqrt(Leq*C));

8 printf(”\n T h e r e f o r e f r e q u e n c y o f o s c i l l a t i o n i s %. f
Hz \n”,f)

9 // t h e r e i s a s l i g h t d i f f e r e n c e between the answer
g i v e n i n the book

10 // and the and output i n the book they have taken the
approx imate v a l u e

Scilab code Exa 9.10 Range for the capacitor C

1 // EX9 10 PG−9.24
2 clc

3 L1=2e-3;

4 L2=20e-6;

5 Leq=L1+L2;// t o t a l i n d u c t a n c e f o r H a r t l e y o s c i l l a t o r
6 fmax =2050e3;//maximum f r e q u e n c y
7 fmin =950e3;//minimum f r e q u e n c y
8 printf(” For f=fmax=2050kHz”)
9 f=fmax;

10 C=1/(4* %pi ^2*f^2*Leq);// s i n c e f =1/(2∗%pi∗ s q r t ( Leq∗C)
) ;

11 C=C*1e12

12 printf(”\n C=%. 2 f pF \n”,C)
13 printf(”\n For f=fmin =950kHz”)
14 f=fmin;

15 C1 =1/(4* %pi ^2*f^2*Leq);// s i n c e f =1/(2∗%pi∗ s q r t ( Leq∗C
) ) ;

16 C1=C1*1e12

17 printf(”\n C=%. 2 f pF \n”,C1)
18 printf(”\n Hence C must be v a r i e d between %. 2 f pF

and %. 2 f pF \n”,C,C1)
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Scilab code Exa 9.11 Range of capacitor C

1 // EX9 11 PG−9.25
2 clc

3 L1=20e-6;

4 L2=2e-3

5 Leq=L1+L2;// t o t a l i n d u c t a n c e f o r H a r t l e y o s c i l l a t o r
6 fmax =2.5e6;//maximum f r e q u e n c y
7 fmin=1e6;//minimum f r e q u e n c y
8 printf(” For f=fmax =2.5MHz”)
9 f=fmax;

10 C=1/(4* %pi ^2*f^2*Leq);// s i n c e f =1/(2∗%pi∗ s q r t ( Leq∗C)
) ;

11 C=C*1e12

12 printf(”\n C=%. 3 f pF \n”,C)
13 printf(”\n For f=fmin=1MHz”)
14 f=fmin;

15 C1 =1/(4* %pi ^2*f^2*Leq);// s i n c e f =1/(2∗%pi∗ s q r t ( Leq∗C
) ) ;

16 C1=C1*1e12

17 printf(”\n C=%. 3 f pF \n”,C1)
18 printf(”\n Hence C must be v a r i e d between %. 3 f pF

and %. 2 f pF \n”,C,C1)

Scilab code Exa 9.12 1series resonant frequency 2parallel resonant frequency 3percentage that the parallel resonant frequency exceeds the series resonant frequency 4Q factor

1 // EX9 12 PG−9.32
2 clc

3 L=0.4;

4 C=0.085e-12;

5 R=5e3;

6 Cm=1e-12;

7 f=1/(2* %pi*sqrt(L*C));// s e r i e s r e s o n a n t f r e q u e n c y
f o r c r y s t a l o s c i l l a t o r

8 printf(”\n s e r i e s r e s o n a n t f r e q u e n c y f o r c r y s t a l
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o s c i l l a t o r f s=%. 3 f MHz \n”,f*1e-6)
9 Ceq=C*Cm/(C+Cm);

10 fp =1/(2* %pi*sqrt(L*Ceq));// p a r a l l e l r e s o n a n t
f r e q u e n c y f o r c r y s t a l o s c i l l a t o r

11 printf(”\n p a r a l l e l r e s o n a n t f r e q u e n c y f o r c r y s t a l
o s c i l l a t o r =%. 3 f MHz \n”,fp*1e-6)

12 %increase =(fp -f)/f*100;

13 printf(”\n i n c r e a s e i n p a r a l l e l f r e q u e n c y fp=%. 3 f %%
\n”,%increase)

14 w=2*%pi*f;

15 Q=w*L/R;//Q f a c t o r
16 printf(”\n T h e r e f o r e Q f a c t o r=%. 3 f \n”,Q)
17 // i n the book f s =0.856MHz i s wrong , c o r r e c t answer i s

f s =.863MHz
18 // i n the book %i nc r ea s e =5.023% i s wrong the c o r r e c t

answer i s % inc r ea s e =4.163%
19 // i n the Q=430.272 which i s wrong the c o r r e c t

answer i s Q=433.861

Scilab code Exa 9.13 Series and parallel resonant frequency

1 // EX9 13 PG−9.32
2 clc

3 C=0.01e-12;

4 Cm=2e-12;

5 L=2;

6 R=2e3;

7 fs =1/(2* %pi*sqrt(L*C));// s e r i e s r e s o n a n t f r e q u e n c y
f o r c r y s t a l o s c i l l a t o r

8 printf(”\n s e r i e s r e s o n a n t f r e q u e n c y f o r c r y s t a l
o s c i l l a t o r f s=%. 3 f MHz \n”,fs*1e-6)

9 Ceq=C*Cm/(C+Cm);

10 fp =1/(2* %pi*sqrt(L*Ceq));// p a r a l l e l r e s o n a n t
f r e q u e n c y f o r c r y s t a l o s c i l l a t o r

11 printf(”\n p a r a l l e l r e s o n a n t f r e q u e n c y f o r c r y s t a l
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o s c i l l a t o r =%. 3 f MHz \n”,fp*1e-6)
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Chapter 10

Introduction to Operational
Amplifiers

Scilab code Exa 10.1 Output voltage

1 // EX10 1 PG−10.7
2 clc

3 disp(” Re f e r to the f i g u r e −10.5 shown”)
4 V1=300e-6;

5 V2=240e-6;

6 Vd=V1-V2 // d i f f e r e n t i a l mode v o l t a g e
7 Vc=(V1+V2)/2; //common mode v o l t a g e
8 Ad =5000; // d i f f e r e n t i a l ga in
9 printf(”\n when CMRR=100”)
10 CMRR =100; //common mode r e j e c t i o n r a t i o
11 Ac=Ad/CMRR;

12 printf(”\n common mode ga in Ac=%. f \n”,Ac)
13 Vo=Ad*Vd+Ac*Vc;// output v o l t a g e
14 printf(” output v o l t a g e i s Vo=%. 1 f mV \n”,Vo*1e3)
15 printf(”\n when CMRR=100000 ”)
16 CMRR=1e5;//common mode r e j e c t i o n r a t i o
17 Ac=Ad/CMRR;

18 printf(”\n common mode ga in Ac=%. 2 f \n”,Ac)
19 Vo=Ad*Vd+Ac*Vc;// output v o l t a g e
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20 printf(” output v o l t a g e i s Vo=%. 4 f mV \n”,Vo*1e3)

Scilab code Exa 10.2 Input bias current and input offset current

1 // EX10 2 PG−10.17
2 clc

3 Ib1 =18; // i n microA
4 Ib2 =22; // i n microA
5 Ib=(Ib1+Ib2)/2; // input b i a s c u r r e n t
6 Ib=Ib

7 printf(”\n input b i a s c u r r e n t= %. 0 f microA \n”,Ib)
8 Iios=(Ib1 -Ib2);// input o f f s e t c u r r e n t
9 Iios=abs(Iios);

10 Iios=Iios

11 printf(”\n input o f f s e t c u r r e n t= %. 0 f microA \n”,
Iios)

Scilab code Exa 10.3 Values of two input bias current

1 // EX10 3 PG−10.17
2 clc

3 Iios =20; // Input o f f s e t c u r r e n t i n nA
4 Ib=60; // Input b i a s c u r r e n t i n nA
5 // I i o s=Ib1−Ib2 =20
6 // Ib =( Ib1+Ib2 ) /2=60
7 // i e Ib =( Ib1+Ib2 ) =120
8 disp(” I i o s=Ib1−Ib2 =20”)
9 disp(” i e Ib =( Ib1+Ib2 ) /2=60 i e Ib =( Ib1+Ib2 ) =120”)
10 a=[1 -1;1 1]; // c o e f f i c i e n t o f Ib1 and Ib2 f o r I i o s

and Ib
11 b=[20 ;120]; // v a l u e o f I i o s and Ib
12 x=inv(a)*b

13 disp(” v a l u e s o f Ib1 andIb2 a r e ”)
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14 printf(” %. 0 f nA ”,x)

Scilab code Exa 10.4 Voltage gain

1 // EX10 4 PG−10.35
2 clc

3 disp(” Re f e r to the f i g u r e −10.32 shown”)
4 // the c i r c u i t i s an i n v e r t i n g a m p l i f i e r
5 R1=10e3;

6 Rf=47e3;// f e e d b a c k r e s i s t a n c e
7 A=-Rf/R1;// ga in o f an i n v e r t i n g a m p l i f i e r
8 printf(”\n the ga in i s %. 1 f ( i n v e r t i n g a m p l i f i e r ) \n

”,A)

Scilab code Exa 10.5 Output voltage and waveforms

1 // EX10 5 PG−10.35
2 clc

3 R1=10e3;

4 Rf=50e3;// f e e d b a c k r e s i s t a n c e
5 Vcc =12; // supp ly v o l t a g e i n v o l t s
6 A=-Rf/R1;// ga in o f an i n v e r t i n g a m p l i f i e r
7 A=abs(A);// magnitude o f the ga in
8 printf(” I f Vm=0.5V then ”)
9 Vm=0.5; // peak v a l u e o f the input v o l t a g e

10 Vo=A*Vm;// output v o l t a g e
11 printf(”\n peak v a l u e o f the output v o l t a g e Vo=%. 1 f

V \n”,Vo)
12 printf(”\n i f Vm=5V then ”)
13 Vm=5; // peak v a l u e o f the input v o l t a g e
14 Vo1=A*Vm;// output v o l t a g e
15 printf(”\n peak v a l u e o f the output v o l t a g e Vo=%. 0 f

V \n”,Vo1)
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16 disp(” but the opamp output s a t u r a t e s at +/− 12V
hence p o r t i o n above +12V and”)

17 printf(” below −12V w i l l be c l i p p e d o f f . So 25V \n
peak output i s not p r a c t i c a l l y p o s s i b l e i t w i l l
show upto +/− 12V”)

18 clf()

19

20 subplot (2,1,1) // input v o l t a g e Vin =0.5V peak
21 x=0:%pi /100:9

22 y=0.5* sin(x)

23 plot(x,y)

24 xtitle(” ( Vin )m=0.5V” ,” t ime ”,” Input v o l t a g e Vin= 0 . 5
V peak ”)

25 xgrid(color(” grey ”));
26

27 subplot (2,1,2) // output v o l t a g e Vo=2.5V peak
28 x=0:%pi /100:9

29 y=-Vo*sin(x) // output i s i n v e r t e d
30 plot(x,y)

31 xtitle(” ( Vin )m=0.5V” ,” t ime ”,” Output v o l t a g e (
i n v e r t e d ) Vo=2.5V peak ”)

32 xgrid(color(” grey ”));
33

34 xset( ’ window ’ ,1)
35 clf()

36

37 subplot (2,1,1) // input v o l t a g e Vin=5V peak
38 x=0:%pi /100:9

39 y=5*sin(x)

40 plot(x,y)

41 xtitle(” ( Vin )m=5V” ,” t ime ”,” Input v o l t a g e Vin=5V
peak ”)

42 xgrid(color(” grey ”));
43

44 subplot (2,1,2) // output v o l t a g e Vo=25V peak
but c l i p p e d at + or−12V

45 x=0:%pi /100:9

46 y=-Vo1*sin(x) // output i s i n v e r t e d
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Figure 10.1: Output voltage and waveforms

47 y(find(y > 12)) = 12;

48 y(find(y < -12))= -12;

49 plot(x,y,style =3)

50 xtitle(” ( Vin )m=5V” ,” t ime ”,” Output v o l t a g e ( i n v e r t e d )
Vo=12V c l i p p e d ”)

51 xgrid(color(” grey ”));

Scilab code Exa 10.6 Reading of output voltage on the voltmeter

1 // EX10 6 PG−10.36
2 clc

3 R1=10e3;

4 Rf=47e3;// f e e d b a c k r e s i s t a n c e
5 Vcc =12; // supp ly v o l t a g e
6 A=-Rf/R1;// ga in o f an i n v e r t i n g a m p l i f i e r
7 A=abs(A);// magnitude o f the ga in o f an i n v e r t i n g

a m p l i f i e r
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Figure 10.2: Output voltage and waveforms

8 Vin =2; // peak to peak input v o l t a g e
9 Voo=Vin*A;// peak to peak output v o l t a g e
10 // the AC v o l t m e t e r measures the rms v a l u e
11 Vo=Voo/2; // peak output v o l t a g e
12 Vrms=Vo/sqrt (2);// rms v a l u e o f the output v o l t a g e
13 printf(”\n Reading on the AC v o l t m e t e r i s %. 4 f V \n”

,Vrms)

Scilab code Exa 10.7 Voltage gain and output waveforms

1 // EX10 7 PG−10.37
2 clc

3 R1=1e3;

4 Rf=10e3;// f e e d b a c k r e s i s t a n c e
5 Vin =100e-3; // input v o l t a g e peak to peak
6 A=-Rf/R1;// ga in o f an i n v e r t i n g a m p l i f i e r
7 Vo=A*Vin;

8 printf(”\n peak to peak v a l u e o f the output v o l t a g e
Vo = %. 0 f V \n”,Vo)

9 printf(”\n v o l t a g e ga in o f the i n v e r t i n g a m p l i f i e r
Af = %. 0 f \n ”,A)
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Figure 10.3: Voltage gain and output waveforms

10 // p l o t t i n g o f the waveforms
11 clf()

12

13 subplot (2,1,1) // input v o l t a g e Vin =0.5V peak
14 x=0:%pi /100:9

15 y=50* sin(x)

16 plot(x,y)

17 xtitle(” Input v o l t a g e Vin ” ,” t ime ”,” Vin=100mV peak
to peak ”)

18 xgrid(color(” grey ”));
19 subplot (2,1,2) // output v o l t a g e Vo=2.5V peak
20 x=0:%pi /100:9

21 y=-500*sin(x)

22 plot(x,y)

23 xtitle(” Output v o l t a g e Vo” ,” t ime ”,”Vo=1000mV peak
to peak ”)

24 xgrid(color(” grey ”));

Scilab code Exa 10.8 Feedback resistor Rf
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1 // EX10 8 PG−10.40
2 clc

3 A=61; // ga in r e q u i r e d f o r the non i n v e r t i n g a m p l i f i e r
4 R1=1e3;

5 printf(” Re f e r to the f i g u r e −10.36 shown\n”)
6 printf(” \n The ga in o f the non i n v e r t i n g a m p l i f i e r

i s A=1+Rf/R1”)
7 // the ga in o f the non i n v e r t i n g a m p l i f i e r i s A=1+Rf/

R1
8 x=A-1; //x=Rf/R1
9 Rf=x*R1;

10 printf(”\n\n T h e r e f o r e f e e d b a c k r e s i s t a n c e Rf=%. 0 f
kohm \n”,Rf*1e-3)

Scilab code Exa 10.9 Gain and output voltage

1 // EX10 9 PG−10.40
2 clc

3 R1=1e3;

4 Rf=10e3;// f e e d b a c k r e s i s t a n c e
5 A=1+Rf/R1;// ga in o f a non− i n v e r t i n g a m p l i f i e r
6 printf(” Gain i s %. 0 f \n”,A)
7 disp(” For Vin =0.5V ”)
8 Vin =0.5; // input v o l t a g e
9 Vo=A*Vin;

10 printf(” Output v o l t a g e Vo=%. 1 f V \n”,Vo)
11 disp(” For Vin =−3V ”)
12 Vin=-3; // input v o l t a g e
13 Vo=A*Vin;

14 printf(” Output v o l t a g e Vo=%. 1 f V \n”,Vo)
15 printf(”\n but Vo=−33V i s not p o s s i b l e . Output w i l l

s a t u r a t e at −12V \n”)
16 printf(” And the r ema in ing p o r t i o n w i l l be c l i p p e d

from output . ”)
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Scilab code Exa 10.10 Closed loop gain and feedback resistance

1 // EX10 10 PG−10.48
2 clc

3 printf(” Re f e r to the f i g u r e −10.43 shown\n ”)
4 //A i s grounded so B i s v i r t u a l ground
5 //Vb=Va=0
6 Vb=0;

7 R1=1e3;

8 R2=5e3;

9 R3=5e3;

10 R4=100;

11 printf(”\n Vb=Va=0 . . . . . . . . . . . . . . . . ( 1 ) ”)
12 printf(”\n Vb=0 \n I1 =(Vin−Vb) /R1=Vin /R1 \n I1 =(Vb−

Vx) /R2=−Vx/R2 \n \n Vin /Rf=−Vx/R2”)
13 printf(”\n =>Vx=−R2/R1∗Vin . . . . . . . . ( 2 ) \n \n now Vx=

I2 ∗R4 and ( I1−I 2 ) =(Vx−Vo) /R3 \n”)
14 printf(” =>I 2=Vx/R4 and I1−Vx/R4=(Vx−Vo) /R3 \n

T h e r e f o r e \n Vin /R1−Vx/R4=(Vx−Vo) /R3 . . . . ”)
15 printf(” . . . . . . . u s i n g I1=Vin /R1 \n Vin /R1−Vx(1/R4+1/

R3)=−Vo/R3 \n \n ”)
16 printf(” Vin /R1−(−R2/R1) ∗Vin ∗ (1/R4+1/R3)=−Vo/R3

. . . . . . . . u s i n g ( 2 ) \n”)
17 printf(” Vin ∗ (1/R1+R2/R1∗ (1/R4+1/R3) )=−Vo/R3 \n \n ”

)

18 printf(” Vin=−(R1∗R4/(R3∗R4+R2∗R3+R2∗R4) ) ∗Vo \n \n”)
19 printf(” Acl=Vo/ Vin=−(R3∗R4+R2∗R3+R2∗R4) /(R1∗R4) \n”

)

20 Acl=-(R3*R4+R2*R3+R2*R4)/(R1*R4);

21 printf(”\n c l o s e d l oop ga in Acl=%. 0 f \n”,Acl)
22 Acl=abs(Acl);

23 Rf=R1*Acl;// e q u i v a l e n t f e e d b a c k r e s i s t a n c e
24 printf(”\n e q u i v a l e n t f e e d b a c k r e s i s t a n c e Rf= %. 0 f

kohm ”,Rf*1e-3)
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This code can be downloaded from the website wwww.scilab.in

Scilab code Exa 10.11 Output voltage Vo

1 // EX10 11 PG−10.50
2 clc

3 disp(” Re f e r to the f i g u r e −10.45 and f i g u r e −10 .45( a )
shown”)

4 // the c i r c u i t i s a non i n v e r t i n g a m p l i f i e r
5 Vin =10; // input v o l t a g e
6 //opamp input c u r r e n t i s z e r o . . .
7 R1=10e3;// r e s i s t a n c e connec t ed to the −ve t e r m i n a l

o f the a m p l i f i e r
8 R2=1e3;// r e s i s t a n c e connec t ed to the +ve t e r m i n a l o f

the a m p l i f i e r to the input v o l t a g e
9 R3=1e3;// // r e s i s t a n c e connec t ed to the +ve t e r m i n a l

o f the a m p l i f i e r to the gound
10 Rf=50e3;// f e e d b a c k r e s i s t a n c e
11 I=Vin/(R2+R3);

12 Vb=I*R3;

13 V0=(1+Rf/R1)*Vb;// output v o l t a g e
14 printf(”\n output v o l t a g e Vo=%. f V \n”,V0)

Scilab code Exa 10.12 Otuput voltage Vo

1 // EX10 12 PG−10.51
2 clc

3 disp(” Re f e r to the f i g u r e −10.46 and f i g u r e −10 .46( a )
shown”)

4 disp(”We s p l i t the c i r c u i t o f the f i g u r e −10.46 as
shown i n f i g u r e −10 .46( a ) ” )
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5 disp(” For f i r s t s t a g e the c i r c u i t i s a non− i n v e r t i n g
a m p l i f i e r ”)

6 Rf=10e3;// f e e d b a c k r e s i s t a n c e f o r the f i r s t s t a g e o f
the c i r c u i t

7 R1=100e3;// v a l u e o f R1 f o r the f i r s t s t a g e o f the
c i r c u i t

8 V1=poly(0, ’V1 ’ );//V1=Vin
9 Vo1 =(1+Rf/R1)*V1;

10 disp(Vo1 ,” T h e r e f o r e Vo1 =”)
11

12 printf(”\n For the second s t a g e we use s u p e r p o s i t i o n
p r i n c i p l e . \ n We use each input at one t ime \n”)

13 disp(” F i r s t we assume Vo1 i s a c t i v e and V2 i s
grounded as shown i n f i g u r e 1 0 . 4 6 ( b ) ”)

14 Rf1 =100e3;// f e e d b a c k r e s i s t a n c e f o r f i g u r e −10 .46( b )
15 R11 =10e3;// v a l u e o f R1 f o r f i g u r e 1 −10 .46( a )
16 Vo_=-Rf1/R11*Vo1;//when V2=0V as shown i n f i g u r e

−10 .46( b )
17 disp(Vo_ ,” T h e r e f o r e Vo =”)
18

19 disp(” then we assume V2 i s a c t i v e and Vo1 i s
grounded as shown i n f i g u r e 1 0 . 4 6 ( c ) ”)

20 V2=poly(0, ’V2 ’ )
21 Vo__ =(1+ Rf1/R11)*V2;//when Vo1=0V as shown i n f i g u r e

−10 .46( c ) , i t i s a non i n v e r t i n g a m p l i f i e r
22 disp(Vo__ ,” T h e r e f o r e Vo =”)
23 printf(”\n T h e r e f o r e output v o l t a g e Vo = Vo +

Vo = 11V2−11V1 ”)
24 disp(” =>Vo=11(V2−V1) ”)

This code can be downloaded from the website wwww.scilab.in This code
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Figure 10.4: Otuput voltage Vo

can be downloaded from the website wwww.scilab.in

Scilab code Exa 10.13 Output voltage Vo

1 // EX10 13 PG−10.62
2 clc

3 disp(” Re f e r to the f i g u r e −10.55 and shown”)
4 R1=1e3;

5 Rf=1e3;// f e e d b a c k r e s i s t a n c e
6 Vin1 =2;

7 Vin2 =1;

8 Vin3 =4;

9 Vout=-(Vin1+Vin2+Vin3)*Rf/R1

10 printf(”\n output v o l t a g e Vout=%. f V \n”,Vout)

Scilab code Exa 10.14 Design of Scaling adder

1 // EX10 14 PG−10.62
2 clc

3 printf(”\n Vo = −(3V1 + 4V2 + 5V3) \n\n”)
4 Rf=120; //we assume f e e d b a c k r e s i s t a n c e to be e q u a l

to 120kohm
5 R1=Rf/3; // Rf/R1=3 g i v e n
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6 R2=Rf/4; // Rf/R2=4 g i v e n
7 R3=Rf/5; // Rf/R3=5 g i v e n
8 printf(” R1= %. 0 fkohm R2= %. 0 fkohm R3 = %. 0 fkohm\

n”,R1 ,R2,R3)
9 printf(”\n The c i r c u i t d e s i g n i s shown”)

This code can be downloaded from the website wwww.scilab.in

Scilab code Exa 10.15 Relation between Rf and R

1 // EX10 15 PG−10.63
2 clc

3 printf(”\n Re f e r to the f i g u r e −10.57 shown”)
4 printf(”\n Output i n terms o f Va i s Vo = (1+Rf/R

) ∗Va . . . . . ( 1 ) ”)
5 printf(”\n\n (V1−Va) /R +(V2−Va) /R +(V3−Va) /R = 0”

)

6 printf(”\n\n Rear rang ing f o r Va we ge t Va = (V1+
V2+V3) /R∗ (R/3) ”)

7 printf(”\n Put t ing the v a l u e o f Va i n ( 1 ) we g e t
”)

8 printf(”\n\n Vo = (1+Rf/R) ∗ (V1+V2+V3) /3 ”)
9 printf(”\n But from the f i g u r e Vo = V1+V2+V3 \n\

n T h e r e f o r e ”)
10 printf(” (V1+V2+V3) = (1+Rf/R) ∗ (V1+V2+V3) /3 ”)
11 printf(”\n\n T h e r e f o r e (1+Rf/R) = 3”)
12 printf(”\n => Rf=2R”)

Scilab code Exa 10.16 Output voltage

1 // EX10 16 PG−10.64
2 clc
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3 disp(” Re f e r to the f i g u r e −10.58 and f i g u r e −10 .58( a )
shown”)

4 R1=1e3;

5 R2=R1;

6 Rf=5e3;// f e e d b a c k r e s i s t a n c e
7 R=1e3;// r e s i s t a n c e connec t ed to the i n v e r t i n g

t e r m i n a l
8 V1=1; // f i r s t i nput v o l t a g e at the non i n v e r t i n g

t e r m i n a l
9 V2=3; // second input v o l t a g e at the non i n v e r t i n g

t e r m i n a l
10 Vb=(V1*R2+V2*R1)/(R1+R2);// v o l t a g e at the non

i n v e r t i n g t e r m i n a l
11 Vo=(1+Rf/R)*Vb;// output v o l t a g e
12 printf(”\n T h e r e f o r e output v o l t a g e i s Vo=%. 0 f V \n”

,Vo)

13 // a l t e r n a t i v e l y we can f i n d the output v o l t a g e by
the f o l l o w i n g e q u a t i o n

14 Vo1=(R2*(R+Rf))/(R*(R1+R2))*V1+(R1*(R+Rf))/(R*(R1+R2

))*V2

15 printf(”\n Vo=%. 0 f \n”,Vo1)

Scilab code Exa 10.17 Output voltage

1 // EX10 17 PG−10.65
2 clc

3 disp(” Re f e r to the f i g u r e −10.59 shown”)
4 Rf=10e3;// f e e d b a c k r e s i s t a n c e
5 R1=10e3;

6 R2=20e3;

7 R3=30e3;

8 R4=40e3;

9 V1=-1; // f i r s t i nput v o l t a g e at the i n v e r t i n g
t e r m i n a l

10 V2=2; // second input v o l t a g e at the i n v e r t i n g
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t e r m i n a l
11 V3=3; // t h i r d input v o l t a g e at the i n v e r t i n g t e r m i n a l
12 V4=-2; // f o u r t h input v o l t a g e at the i n v e r t i n g

t e r m i n a l
13 Vo=-(Rf/R1*V1+Rf/R2*V2+Rf/R3*V3+Rf/R4*V4);// output

v o l t a g e
14 printf(”\n T h e r e f o r e output v o l t a g e i s Vo=%. 1 f V \n”

,Vo)

Scilab code Exa 10.18 Output voltage

1 // EX10 18 PG−10.66
2 clc

3 Rf=1e6;// f e e d b a c k r e s i s t a n c e
4 R1=200e3;

5 R2=250e3;

6 R3=500e3;

7 V1=-2; // f i r s t i nput v o l t a g e at the i n v e r t i n g
t e r m i n a l

8 V2=2; // second input v o l t a g e at the i n v e r t i n g
t e r m i n a l

9 V3=11; // t h i r d input v o l t a g e at the i n v e r t i n g
t e r m i n a l

10 Vo=-(Rf/R1*V1+Rf/R2*V2+Rf/R3*V3);// output v o l t a g e
11 printf(”\n T h e r e f o r e output v o l t a g e i s Vo=%. 0 f V \n”

,Vo)

12 // i n the book the output Vo=−20V i f the v a l u e o f V3
=11V

13 // but i n the q u e s t i o n the v a l u e o f V3=1V so
14 // I have taken V3=11V so tha t the Vo=−20V

Scilab code Exa 10.19 Output voltage
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1 // EX10 19 PG−10.66
2 clc

3 Rf=60e3;// f e e d b a c k r e s i s t a n c e
4 R1=10e3;

5 R2=20e3;

6 R3=30e3;

7 V1=-1; // f i r s t i nput v o l t a g e at the i n v e r t i n g
t e r m i n a l

8 V2=-2; // second input v o l t a g e at the i n v e r t i n g
t e r m i n a l

9 V3=3; // t h i r d input v o l t a g e at the i n v e r t i n g t e r m i n a l
10 Vo=-(Rf/R1*V1+Rf/R2*V2+Rf/R3*V3);// output v o l t a g e
11 printf(”\n T h e r e f o r e output v o l t a g e i s Vo= %. 0 f V \n

”,Vo)

Scilab code Exa 10.20 Design of adder circuit

1 // EX10 20 PG−10.67
2 clc

3 printf(”\n Vo = −(0.1V1 + 0 . 5 V2 + 20V3) \n\n”)
4 Rf=10; //we assume f e e d b a c k r e s i s t a n c e to be e q u a l to

10kohm
5 R1=Rf /0.1; // Rf/R1=0.1 g i v e n
6 R2=Rf /0.5; // Rf/R2=0.5 g i v e n
7 R3=Rf/20; // Rf/R3=20 g i v e n
8 printf(” R1= %. 0 f kohm R2= %. 0 f kohm R3 = %. 0 f

ohm\n”,R1 ,R2,R3*1e3)
9 printf(”\n The c i r c u i t d e s i g n i s shown”)

This code can be downloaded from the website wwww.scilab.in

Scilab code Exa 10.21 Design of an Opamp circuit
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1 // EX10 21 PG−10.70
2 clc

3 printf(”\n Vo = (2V1 − 3V2 + 4V3 − 5V4) \n\n”)
4 printf(” The p o s i t i v e terms and n e g a t i v e terms can

be added s e p a r a t e l y \n\n”)
5 printf(”\n Vo1 = (2V1 + 4V3 ) \n”)
6 Rf1 =100; //we assume f e e d b a c k r e s i s t a n c e to be e q u a l

to 100kohm
7 R1=Rf1/2; // Rf/R1=2 g i v e n
8 R3=Rf1/4; // Rf/R3=4 g i v e n
9 printf(” T h e r e f o r e R1= %. 0 fkohm R3 = %. 0 fkohm\n”

,R1 ,R3)

10

11 printf(”\n Vo2 = −(3V2 + 5V4) \n”)
12 Rf2 =120; //we assume f e e d b a c k r e s i s t a n c e to be e q u a l

to 120kohm
13 R2=Rf2/3; // Rf/R2=3 g i v e n
14 R4=Rf2/5; // Rf/R4=5 g i v e n
15 printf(” T h e r e f o r e R2= %. 0 fkohm R4 = %. 0 fkohm\n”

,R2 ,R4)

16 printf(”\n The output v o l t a g e i s Vo = Vo2−Vo1 = (2
V1 − 3V2 + 4V3 − 5V4) ”)

17 printf(”\n The c i r c u i t d e s i g n i s shown”)
18 printf(”\n For the s u b t r a c t o r we use R = 100kohm

”)

This code can be downloaded from the website wwww.scilab.in

Scilab code Exa 10.22 Output voltage

1 // EX10 22 PG−10.76
2 clc

3 R1=100e3;

4 Cf=1e-6;
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5 Vm=6e-3; // peak v a l u e o f the input v o l t a g e
6 fr=2e3;// f r e q u e n c y s u p p l i e d at the input
7 w=2*%pi*fr;// a n g u l a r f r e q u e n c y i n rad / s
8 a=-Vm/(R1*Cf)// c o n s t a n t
9 printf(”\n We i n t e g r a t e Vin i e Vo = %. 2 f ∗ i n t e g r a t e

( s i n 4 ∗ p i ∗100) \n\n”,a)
10 function y=f(x),y=sin(w*x),endfunction

11 t=input( ’ Enter the v a l u e o f t ( between 0 and 1) :
” ) ;

12 // the l i m i t i s from 0 to t
13 I=i n t g ( 0 , t , f ) ; / / we shou ld e n t e r the v a l u e o f t
14 x=I ∗a ;
15 d i s p ( x ) ;
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Chapter 11

Cathode Ray Oscilloscope CRO

Scilab code Exa 11.1 Amplitude and rms value of sinusoidal voltage

1 // EX11 1 PG−11.16
2 clc

3 disp(” Re f e r to the f i g u r e −11.11 showwn”)
4 disp(” from the f i g u r e we can s e e tha t the s c r e e n i s

d i v i d e d such ”)
5 disp(” tha t one pa r t o f the h a l f wave i s sub−d i v i d e d

i n t o 5 u n i t s ”)
6 disp(”1 s u b d i v i s i o n =(1/5) u n i t s =0.2 u n i t s ”)
7 disp(” ampl i tude o f the p o s i t i v e peak s i g n a l =2

d i v i s i o n +3 s u b d i v i s i o n ”)
8 disp(” i e ampl i tude o f the p o s i t i v e peak s i g n a l

=2+3∗0.2=2.6 ”)
9 Vp =2+3*0.2; // ampl i tude o f the peak v o l t a g e i n terms

o f d i v i d i o n
10 Vpp =2*Vp;// peak to peak v o l t a g e i n terms o f d i v i s i o n
11 VA=2; // V e r t i c a l a t t e n u a t i o n i n (mV/ d iv )
12 V=Vpp*VA;// r e q u i r e d peak to peak output v o l t a g e i n

v o l t s
13 Vm=V/2; // ampl i tude o f the output v o l t a g e i n v o l t s
14 printf(”\n T h e r e f o r e ampl i tude o f the output v o l t a g e

i n v o l t s=%. 1 f mV \n”,Vm)
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15 Vrms=Vm/sqrt (2);// rms v a l u e o f the output v o l t a g e
16 printf(”\n T h e r e f o r e rms v a l u e o f the output v o l t a g e

i n v o l t s=%. 4 f mV \n”,Vrms)

Scilab code Exa 11.2 Rms voltage and frequency

1 // EX11 2 PG−11.19
2 clc

3 Vd=2; // v o l t a g e per d i v i s i o n i n (V/ d iv )
4 Td=2e-3; // t ime base d i v i s i o n i n ( s / d iv )
5 Vdiv =3; // v e r t i c a l occupancy i n d i v i s i o n as shown i n

the s c r e e n
6 Vpp=Vd*Vdiv;// peak to peak v o l t a g e
7 Vm=Vpp/2; // peak v o l t a g e
8 Vrms=Vm/sqrt (2);// rms v a l u e o f the output v o l t a g e
9 printf(”\n T h e r e f o r e rms v a l u e o f the output v o l t a g e

i n v o l t s=%. 4 f V \n”,Vrms)
10 Hdiv =2; // h o r i z o n t a l occupancy i n d i v i s i o n as shown

i n the s c r e e n
11 T=Hdiv*Td;// t ime p e r i o d o f the waveform
12 f=1/T;// f r e q u e n c y
13 printf(”\n T h e r e f o r e f r e q u e n c y f=%. 0 f Hz \n ”,f)
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Chapter 12

Communication Systems

Scilab code Exa 12.1 Modulation index and percentage modulation

1 // EX12 1 Pg−12.14
2 clc

3 Vm=40; // peak v a l u e o f the modulat ing s i g n a l
4 Vc=50; // peak v a l u e o f the c a r r i e r s i g n a l
5 m=Vm/Vc;// modulat ion index
6 %m=m*100;

7 printf(” modulat ion index m=%. 1 f \n
%%m=%. 0 f%% \n”,m,%m)

Scilab code Exa 12.2 Lower and upper side band frequency

1 // EX12 2 Pg−12.14
2 clc

3 clear

4 L=40e-6;

5 C=12e-9;

6 x=2*%pi*sqrt(L*C);

7 fc=1/x;// c a r r i e r f r e q u e n c y
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8 f=5e3;// g i v e n aud io f r e q u e n c y
9 fusb=fc+f;// upper s i d e band f r e q u e n c y
10 flsb=fc-f;// l owe r s i d e band f r e q u e n c y
11 BW=fusb -flsb;// r e q u i r e d bandwidth
12 printf(” T h e r e f o r e upper s i d e band f r e q u e n c y f u s b=%. 0

f Hz \n”,fusb)
13 printf(” T h e r e f o r e l owe r s i d e band f r e q u e n c y f l s b=%

. 0 f Hz \n”,flsb)
14 printf(”\n r e q u i r e d bandwidth BW=%. 0 fHz ”,BW)
15 // i n the book f c i s approx imated to 230Khz but the

e x a c t answer i s 2 2 9 . 7 2 kHz

Scilab code Exa 12.3 AM modulated waveform

1 // EX12 3 Pg−12.17
2 clc

3 clear

4 fm=5e3;// assume modulat ion f r e q u e n c y f =5kHz
5 fc=1080e3;// assume c a r r i e r f r e q u e n c y f =1080kHz
6 time =0:2.3148e-7:8e-4;

7 // Waveform o f modulated s i g n a l f o r m=0.75
8 m1 =0.75; // modulat ion index
9 VmbyVc=m1

10 Vm=1; //we assume modulat ion v o l t a g e =1V
11 Vc=Vm/m1;// c a r r i e r v o l t a g e
12 k=VmbyVc;// modulat ion index = Vm/Vc
13 printf(”\n f o r modulat ion index m=0.75 Vc=%. 2 f V”,Vc

)

14

15 xset( ’ window ’ ,1)
16 mt=k*sin (2* %pi*fm*time);

17 sam=Vc*(1+mt).*sin(2*%pi*fc*time);

18 plot(time (1:1500) ,sam (1:1500));

19 title( ’ Waveform o f modulated s i g n a l m=0.75 ’ );
20 xlabel( ’ Time ( s e c ) ’ );
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21 ylabel( ’ Amplitude ( Vc=1.33V) ’ );
22 xgrid(color(” gray ”));
23

24 // Waveform o f modulated s i g n a l f o r m=1
25 m1=1;

26 VmbyVc=m1

27 Vm=1; //we assume modulat ion v o l t a g e =1V
28 Vc=Vm/m1;// c a r r i e r v o l t a g e
29 k=VmbyVc;// modulat ion index = Vm/Vc
30 printf(”\n f o r modulat ion index m=1 Vc=%. 2 f V”,Vc

)

31

32 xset( ’ window ’ ,2)
33 mt=k*sin (2* %pi*fm*time);

34 sam=Vc*(1+mt).*sin(2*%pi*fc*time);

35 plot(time (1:1500) ,sam (1:1500));

36 title( ’ Waveform o f modulated s i g n a l m=1 ’ );
37 xlabel( ’ Time ( s e c ) ’ );
38 ylabel( ’ Amplitude ( Vc=1V) ’ );
39 xgrid(color(” gray ”));
40

41 // Waveform f o r modulated s i g n a l f o r m=1.25
42 m1 =1.25;

43 VmbyVc=m1

44 Vm=1; //we assume modulat ion v o l t a g e =1V
45 Vc=Vm/m1;// c a r r i e r v o l t a g e
46 k=VmbyVc;// modulat ion index = Vm/Vc
47 printf(”\n f o r modulat ion index m=1.25 Vc=%. 2 f V”,Vc

)

48

49 xset( ’ window ’ ,3)
50 mt=k*sin (2* %pi*fm*time);

51 sam=Vc*(1+mt).*sin(2*%pi*fc*time);

52 plot(time (1:1500) ,sam (1:1500));

53 title( ’ Waveform o f modulated s i g n a l m=1.25 ’ );
54 xlabel( ’ Time ( s e c ) ’ );
55 ylabel( ’ Amplitude ( Vc=0.8V) ’ );
56 xgrid(color(” gray ”));

105



Scilab code Exa 12.4 1Modulation index 2sideband frequencies and amplitude 3bandwidth 4total power 5transmission efficiency

1 // EX12 4 Pg−12.22
2 clc

3 clear

4 // modulat ion index
5 Vm=10; // peak v a l u e o f the aud io f r e q u e n c y s i g n a l
6 Vc=50; // peak v a l u e o f the c a r r i e r s i g n a l
7 m=Vm/Vc;// modulat ion index
8 %m=m*100;

9 printf(” modulat ion index m=%. 1 f \n i e
%%m=%. 0 f %% \n”,m,%m)

10 // s ideband f r e q u e n c i e s
11 wm=2*%pi *500;

12 fm=wm/(2* %pi);

13 wc=2*%pi*1e5;

14 fc=wc/(2* %pi);

15 fusb=fc+fm;// upper s i d e band f r e q u e n c y
16 flsb=fc-fm;// l owe r s i d e band f r e q u e n c y
17 printf(”\n T h e r e f o r e upper s i d e band f r e q u e n c y f u s b=

%. 1 f kHz \n”,fusb*1e-3)
18 printf(” T h e r e f o r e l owe r s i d e band f r e q u e n c y f u s b=%

. 1 f kHz \n”,flsb*1e-3)
19 // ampl i tude o f each s i n u s o i d a l f r e q u e n c y
20 A=m*Vc/2;

21 printf(”\n ampl i tude o f upper and lowe r s i d e bands=%
. f V \n”,A)

22 // bandwidth r e q u i r e d
23 BW=fusb -flsb;// r e q u i r e d bandwidth
24 printf(”\n r e q u i r e d bandwidth BW=%. 0 fHz \n”,BW)
25 // power d e l i v e r e d to the l oad
26 R=600; // l oad r e s i s t a n c e
27 P=Vc ^2/(2*R)*(1+m^2/2)

28 printf(”\n power d e l i v e r e d to the l oad %. 3 f W \n ”,P
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)

29 // t r a n s m i s s i o n e f f i c i e n c y
30 n=m^2/(2+m^2) *100;

31 mprintf(”\n t r a n s m i s s i o n e f f i c i e n c y n=%. 2 f %% \n”,n)

Scilab code Exa 12.5 Total power

1 // EX12 5 Pg−12.23
2 clc

3 clear

4 Pc=400; // power o f the c a r r i e r s i g n a l
5 m=0.8; // modulat ion index
6 P=Pc*(1+m^2/2)

7 printf(” T h e r e f o r e t o t a l power i n the modulated
wave i s %. 0 f W”,P)

Scilab code Exa 12.6 Power of each sidebands

1 // EX12 6 Pg−12.23
2 clc

3 clear

4 m=0.75; // modulat ion index
5 P=20; // t o t a l power i n kW
6 Pc=P/(1+m^2/2) // s i n c e P=Pc∗(1+mˆ2/2)
7 printf(” t h e r e f o r e c a r r i e r power i n the modulated

wave i s %. 1 f kW”,Pc)
8 Psb=Pc*m^2/4; // s i d e band power
9 Pusb=Psb;

10 Plsb=Psb;

11 printf(”\n Pusb=%. 1 f kW \n Plsb=%. 1 f kW”,Pusb ,Plsb)
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Scilab code Exa 12.7 Antenna current

1 // EX12 7 Pg−12.25
2 clc

3 clear

4 m=0.6; // modulat ion index
5 Itotal =5; // t o t a l antenna c u r r e n t
6 // I c=t o t a l antenna c u r r e n t when on ly the c a r r i e r i s

s e n t
7 Ic=Itotal/sqrt (1+m^2/2) // s i n c e I t o t a l=I c ∗ s q r t (1+m

ˆ2/2)
8 printf(” T h e r e f o r e t o t a l antenna c u r r e n t when on ly

the c a r r i e r i s s e n t I c=%. 1 f A”,Ic)

Scilab code Exa 12.8 modulation index

1 // EX12 8 Pg−12 .26 .
2 clc

3 clear

4 Ic=poly(0, ’ I c ’ );// unmodulated c a r r i e r s i g n a l
5 Itotal =1.15* Ic;// t o t a l rms c u r r e n t when the s i g n a l

i s modulated
6 x=Itotal/Ic;

7 x=horner(x,1)

8 y=2*((x)^2-1)

9 m=sqrt(y)

10 printf(” modulat ion index m=%. 1 f ”,m)

Scilab code Exa 12.9 modulation index

1 // EX12 9 Pg−12.28
2 clc

3 clear
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4 m1=0.6; // f i r s t modulat ion index
5 m2=0.3; // second modulat ion index
6 m3=0.4; // t h i r d modulat ion index
7 mt=sqrt(m1^2+m2^2+m3^2);

8 printf(” t o t a l modulat ion index m=%. 3 f ”,mt)

Scilab code Exa 12.10 modulation index and total radiated power

1 // EX12 10 Pg−12.28
2 clc

3 clear

4 Ptotal =11.8; // r a d i a t e d power i n kW when the c a r r i e r
i s modulated

5 Pc=10; // r a d i a t e d power i n kW when the c a r r i e r i s
unmodulated

6 m=sqrt (2*(( Ptotal/Pc) -1))

7 //when anothe r s i n e wave o f 30% o f the
8 // i n i t i a l modulat ion i s t r a n s m i t t e d s i m u l t a n e o u s l y

then
9 m1=0.3; // added s i n e wave s i g n a l i s 30%

10 mt=sqrt(m1^2+m^2);

11 P=Pc*(1+mt^2/2);// t o t a l r a d i a t e d power
12 printf(” t o t a l r a d i a t e d power P=%. 2 f kW ”,P)

Scilab code Exa 12.11 Carrier power

1 // EX12 11 Pg−12.30
2 clc

3 clear

4 Ptotal =10; // r a d i a t e d power i n kW when the c a r r i e r i s
modulated

5 m=0.75; // modulat ion index
6 Pc=Ptotal /(1+m^2/2) // s i n c e P t o t a l=Pc∗ s q r t (1+mˆ2/2)
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7 printf(”\n c a r r i e r power Pc=%. 1 f kW \n”,Pc)

Scilab code Exa 12.12 Frequencies

1 // EX12 12 Pg−12.30
2 clc

3 clear

4 fc=1000e3;// c a r r i e r f r e q u e n c y
5 fm1 =300; // f i r s t aud io f r e q u e n c y
6 fm2 =800; // second aud io f r e q u e n c y
7 fm3=1e3;// t h i r d aud io f r e q u e n c y
8 fusb1=fc+fm1;// upper s i d e band f r e q u e n c y
9 flsb1=fc-fm1;// l owe r s i d e band f r e q u e n c y
10 fusb2=fc+fm2;// upper s i d e band f r e q u e n c y
11 flsb2=fc-fm2;// l owe r s i d e band f r e q u e n c y
12 fusb3=fc+fm3;// upper s i d e band f r e q u e n c y
13 flsb3=fc-fm3;// l owe r s i d e band f r e q u e n c y
14 printf(” f u s b 1=%. 1 f kHz \n f l s b 1=%. 1 f kHz\n\n f u s b 2=%

. 1 f kHz\n”,fusb1*1e-3,flsb1*1e-3,fusb2*1e-3)
15 printf(” f l s b 2=%. 1 f kHz \n\n f u s b 3=%. 1 f kHz \n f l s b 3

=%. 1 f kHz \n”,flsb2*1e-3,fusb3*1e-3,flsb3*1e-3)

Scilab code Exa 12.13 Total sideband power radiated

1 // EX12 13 Pg−12.30
2 clc

3 clear

4 m1 =0.55; // f i r s t modulat ion index
5 m2 =0.65; // second modulat ion index
6 mt=sqrt(m1^2+m2^2);

7 Pc =360;; // power r a d i a t e d by the c a r r i e r s i g n a l
8 Psb=Pc*mt^2/2 // t o t a l s i d eband power r a d i a t e d
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9 printf(” T h e r e f o r e t o t a l s i d eband power r a d i a t e d Psb=
%. 3 f W”,Psb)

10 // i n the q u e s t i o n Pc i s taken as 360W but i n the
answer i t i s taken as

11 // 300W I have taken Pc=300W so tha t Psb =150.5W

Scilab code Exa 12.14 Current I

1 // EX12 14 Pg−12.30
2 clc

3 clear

4 m=0.5; // modulat ion index
5 It=12; // antenna c u r r e n t when AM t r a n s m i t t e r i s 50%

modulated
6 Ic=It/sqrt (1+m^2/2);// c a r r i e r c u r r e n t
7 m=0.9; //when modulat ion depth i s i n c r e a s e to 0 . 9
8 It=Ic*sqrt (1+m^2/2)

9 printf(” T h e r e f o r e t o t a l antenna c u r r e n t I t=%. 2 f A”,
It)

Scilab code Exa 12.15 Current and percentage power swing

1 // EX12 15 Pg−12.31
2 clc

3 clear

4 m1=0.6; // modulat ion index
5 It=1.5; // antenna c u r r e n t when AM t r a n s m i t t e r i s 50%

modulated
6 Ic=It/sqrt (1+m1 ^2/2);// c a r r i e r c u r r e n t
7 m2=0.7 //when anothe r modulated s i g n a l i s added
8 m=sqrt(m1^2+m2^2);// t o t a l modulat ion index
9 It=Ic*sqrt (1+m^2/2)

10
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11 printf(”\n T h e r e f o r e t o t a l antenna c u r r e n t I t=%. 2 f A
\n”,It)

12 disp(” P t o t a l=Pc+Pc∗mˆ2/4+Pc∗mˆ2/4 => Tota l power
r a d i a t e d ”)

13 Pc=poly(0, ’ Pc ’ );
14 Ptotal=Pc+Pc*m^2/4+ Pc*m^2/4 ;

15 P=Pc+Pc*m^2/4 // Tota l power i f one o f the s i d e band
i s s u p p r e s s e d

16 %P=P/Ptotal;// p e r c e n t a g e power s a v i n g
17 %P=horner(%P ,1) *100

18 mprintf(”\n T h e r e f o r e p e r c e n t a g e power s a v i n g %%P=%
. 0 f %%”,%P)

Scilab code Exa 12.16 1Carrier frequency 2modulating frequency 3carrier power 4total power output 5peak power output

1 // EX12 16 Pg−12.32
2 clc

3 clear

4 disp(” Output v o l t a g e o f the t r a n s m i t t e r Vam
=400(1+0.4 s i n 6 2 8 0 t ) s i n 3 . 1 4∗1 0ˆ 7 t ”)

5 Vc=400; // ampl i tude o f c a r r i e r v o l t a g e
6 m=0.4; // modulat ion index
7 R=600; // l oad r e s i s t a n c e
8 wm =6280;

9 wc=3.14e7;

10 fc=wc/(2* %pi);

11 fm=wm/(2* %pi);

12 Pc=Vc ^2/(2*R);

13 Ptotal=Pc*(1+m^2/2);

14 printf(”\n c a r r i e r f r e q u e n c y Fc=%. 0 f MHz \n
modulat ing f r e q u e n c y =%. 0 f Hz \n ”,fc*1e-6,fm)

15 printf(”\n c a r r i e r power Pc=%. 2 f W \n Tota l power
output P t o t a l=%. 1 f W \n”,Pc ,Ptotal)

16 // peak power output r e s u l t s when modulat ing s i g n a l
17 // i s at the peak o f the +ve h a l f c y c l e
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18 Vm=m*Vc;

19 V=Vc+Vm;// peak output v o l t a g e
20 P=V^2/(2*R);// peak power output
21 printf(”\n Peak output v o l t a g e P=%. 2 f W ”,P)
22 //The e x a c t v a l u e o f f c i s 4997465 Hz but i n the

book the
23 // v a l u e i s taken as 5 MHz same i s the c a s e f o r fm

Scilab code Exa 12.17 Equation of the wave and output wave form

1 // EX12 17 Pg−12.33
2 clc

3 clear

4 disp(” e q u a t i o n o f the Am s i n e wave =Vc(1+m∗ sinwm∗ t )
∗ s inwc ∗ t ”)

5 Vc=12; // ampl i tude o f c a r r i e r v o l t a g e
6 m=0.5; // modulat ion index
7 fc=10e6;// c a r r i e r f r e q u e n c y
8 fm=1e3;// modulated f r e q u e n c y
9 wc=2*%pi*fc;

10 wm=2*%pi*fm;

11 t=0:2.3148e-7:8e-4;

12 Vam=Vc*(1+m*sin(wm*t).*sin(wc*t))

13 fusb=fc+fm;// upper s i d e band f r e q u e n c y
14 flsb=fc-fm;// l owe r s i d e band f r e q u e n c y
15 A=m*Vc/2; // ampl i tude o f s i d e bands
16

17 // p l o t t i n g o f the graph
18 clf();

19 x=[ flsb flsb ]; //x−c o o r d i n a t e
20 y=[ 0 A ]; //y−c o o r d i n a t e
21

22 plot2d(x,y,style =2)

23 x1=[10e6 10e6]; //x−c o o r d i n a t e
24 y1=[ 0 12]; //y−c o o r d i n a t e

113



Figure 12.1: Equation of the wave and output wave form

25 plot2d(x1,y1,style =2)

26 x2=[fusb fusb]; //x−c o o r d i n a t e
27 y2=[ 0 A]; //y−c o o r d i n a t e
28 plot(x2,y2)

29 x5=[flsb -1e3 flsb -1e3]; //x−c o o r d i n a t e
30 y5=[ 0 4 ]; //y−c o o r d i n a t e
31 plot(x5,y5)

32 x6=[fusb+1e3 fusb+1e3]; //x−c o o r d i n a t e
33 y6=[ 0 4 ]; //y−c o o r d i n a t e
34 plot2d(x6,y6)

35

36 xlabel( ’ Frequency ( Hz ) ’ );
37 ylabel( ’ ampl i tude o f c a r r i e r s i g n a l (V) ’ );
38 title(” Frequency Spectrum o f AM wave”)
39 xgrid(color(” grey ”));

Scilab code Exa 12.18 Percentage power saving

1 // Ex12 18 PG−12.18
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2 clc

3 clear

4 printf(” When modulat ion index m=100%% ”)
5 m=1;

6 disp(” Now Pdsbfc =1.5∗Pc or Pdsbfc /Pc=1.5 ”)
7 Pc=poly(0, ’ Pc ’ )
8 Pdsbfc=Pc*(1+m^2/2);// power r e q u i r e d f o r doub le

s id eband with f u l l c a r r i e r t r a n s m i s s i o n
9 Pssb=Pc*m^2/4;

10 %P=(Pdsbfc -Pssb)/Pdsbfc *100

11 x=horner(%P ,1)

12 printf(” %%Power s a v i n g %%P : %f %%\n\n”,x)
13

14 disp(” When modulat ion index m=50%% ”)
15 m=0.5;

16 Pdsbfc=Pc*(1+m^2/2);// power r e q u i r e d f o r doub le
s id eband with f u l l c a r r i e r t r a n s m i s s i o n

17 printf(” Now Pdsbfc=Pc∗(1+mˆ2/2) \n Pdsbfc =1.125∗
Pc or Pdsbfc /Pc =1.125\n”)

18 Pssb=Pc*m^2/4;

19 %P=(Pdsbfc -Pssb)/Pdsbfc *100

20 x=horner(%P ,1)

21 printf(” %%Power s a v i n g %%P : %f %%”,x)

Scilab code Exa 12.19 frequency deviation and modulation index

1 // EX12 19 Pg−40
2 clc

3 clear

4 R=2; // f r e q u e n c y d e v i a t i o n c o n s t a n t i n KHz/V
5 V=20; // ampl i tude o f the modulat ion s i g n a l
6 fd=R*V;// f r e q u e n c y d e v i a t i o n
7 f=4; // f r e q u e n c y a p p l i e d i n kHz
8 printf(”\n T h e r e f o r e f r e q u e n c y d e v i a t i o n f=%. 0 f kHz

\n”,fd)
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9 m=fd/f;// modulat ion index
10 printf(” modulat ion index m=%. 0 f ”,m)

Scilab code Exa 12.20 Frequency deviation and modulation index

1 // EX12 20 Pg−40
2 clc

3 clear

4 disp(”when modulat ing v o l t a g e V=2.5 V”)
5 V=2.5; // modulat ing v o l t a g e
6 fd1 =5; // f r e q u e n c y d e v i a t i o n i n kHz
7 R=fd1/V;// f r e q u e n c y d e v i a t i o n c o n s t a n t i n KHz/V
8 printf(”\n f r e q u e n c y d e v i a t i o n c o n s t a n t R=%. 0 f KHz/V

\n”,R)
9 disp(”when modulat ing v o l t a g e V=7.5 V”)
10 V=7.5; //new v a l u e ampl i tude o f the modulat ing

v o l t a g e
11 fd2=R*V//new f r e q u e n c y d e v i a t i o n i n kHz
12 printf(”\n T h e r e f o r e f r e q u e n c y d e v i a t i o n f=%. 0 f kHz

\n”,fd2)
13 disp(”when modulat ing v o l t a g e V=10 V”)
14 V=10; //new v a l u e ampl i tude o f the modulat ing v o l t a g e
15 fd3=R*V//new f r e q u e n c y d e v i a t i o n i n kHz
16 printf(”\n T h e r e f o r e f r e q u e n c y d e v i a t i o n f=%. 0 f kHz

\n”,fd3)
17 fm=0.5; // modulat ion f r e q u e n c y i n kHz i e 0 . 5 kHz=500Hz
18 mf1=fd1/fm;

19 mf2=fd2/fm;

20 fm1 =.25 //new modulat ion f r e q u e n c y i n kHz i e 0 . 2 5 kHz
=250Hz

21 mf3=fd3/fm1;

22 printf(” \n modulat ion index \n mf1=%. 0 f \n mf2=%. 0 f
\n mf3=%. 0 f \n”,mf1 ,mf2 ,mf3)
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Scilab code Exa 12.21 Maximum deviation and modulation index

1 // EX12 21 Pg−41
2 clc

3 clear

4 mf=60; // modulat ion index
5 fm=0.4; // modulat ion f r e q u e n c y i n kHz i e 0 . 4 kHz=400Hz
6 // fd max=maximum f r e q u e n c y d e v i a t i o n
7 fd_max=mf*fm;// s i n c e mf=fd max /fm
8 printf(”maximum d e v i a t i o n fd max=%. 0 f kHz \n”,fd_max

)

9 V=2.4; // modulat ing v o l t a g e
10 R=fd_max/V;// f r e q u e n c y d e v i a t i o n c o n s t a n t i n KHz/V
11 disp(”when modulat ing v o l t a g e V=3.2 V”)
12 V=3.2;

13 fd=R*V;// f r e q u e n c y d e v i a t i o n
14 fm=0.25 // modulat ion f r e q u e n c y i n kHz i e 0 . 2 5 kHz=250

Hz
15 mf=fd/fm;

16 printf(” \n modulat ion index mf=%. 0 f ”,mf)
17 // i n the book the f i n a l answer f o r modulat ion mf=80
18 // i s wrong the c o r r e c t answer i s mf=128

Scilab code Exa 12.22 Peak frequency deviation modulation index

1 // EX12 22 Pg−41
2 clc

3 clear

4 R=5; // f r e q u e n c y d e v i a t i o n c o n s t a n t i n KHz/V
5 fm=10; // modulat ion f r e q u e n c y i n kHz
6 V=15; // ampl i tude o f the modulat ing s i g n a l
7 fd=R*V;// f r e q u e n c y d e v i a t i o n
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8 printf(”\n maximum f r e q u e n c y d e v i a t i o n fd=%. 0 f KHz/
V \n”,fd)

9 mf=fd/fm;

10 printf(” \n modulat ion index mf=%. 1 f ”,mf)

Scilab code Exa 12.23 1carrier and modulating frequency 2modulation index and maximum deviation 3Power dissipated

1 // EX12 23 Pg−41.43
2 clc

3 clear

4 disp(” e q u a t i o n o f a f r e q u e n c y modulated v=A∗ s i n ( wc∗ t
+mf∗ s i n (wm∗ t ) ) ”)

5 disp(” or v=A∗ s i n ( wc∗ t−f d /fm∗ co s (wm∗ t ) ) where fd=
f r e q u e n c y d e v i a t i o n ”)

6 disp(”Now v=50∗ s i n (5 e8 ∗ t−10∗ co s (1000∗ t ) ) ”)
7 A=50; // peak v a l u e o f the modulat ing s i g n a l
8 wc=5e8;

9 mf=10;

10 wm =1000;

11 fc=wc/(2* %pi);// c a r r i e r f r e q u e n c y
12 printf(”\n c a r r i e r f r e q u e n c y f c=%. 2 f MHz \n”,fc*1e

-6)

13 fm=wm/(2* %pi);// modulat ing f r e q u e n c y
14 printf(” modulat ing f r e q u e n c y f c=%. 2 f Hz \n”,fm)
15 // fd max=maximum f r e q u e n c y d e v i a t i o n
16 fd_max=mf*fm;// s i n c e mf=fd max /fm
17 printf(” \n modulat ion index mf=%. 0 f ”,mf)
18 printf(”\n maximum d e v i a t i o n fd max=%. 2 f Hz \n”,

fd_max)

19 Vrms=A/sqrt (2);// rms v a l u e o f the modulat ing s i g n a l
20 R=75; // wave r e s i s t a n c e
21 P=Vrms ^2/R;

22 printf(”\n Power d i s s i p a t e d by the wave i n
r e s i s t a n c e P=%. 2 f W”,P)
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Scilab code Exa 12.24 sketching the spectrum of the modulated FM wave

1 // EX12 24 Pg−41.47
2 clc

3 clear

4 V=5; // ampl i tude o f modulat ing v o l t a g e
5 R=1; // f r e q u e n c y d e v i a t i o n c o n s t a n t i n KHz/V
6 fd=V*R;// f r e q u e n c y d e v i a t i o n i n kHz
7 fm=15; // modulat ing f r e q u e n c y i n kHz
8 mf=fd/fm;// modulat ion index
9 printf(” \n modulat ion index mf=%. 3 f ”,mf);

10 disp(”Now we r e f e r from the t a b l e −12.2 o f B e s s e l
f u n c t i o n ”)

11 printf(” \n For modulat ion index mf=%. 3 f we take the
v a l u e o f J0 , J1 , and J2 ”,mf);

12 J0 =0.96; // f o r c a r r i e r f r e q u e n c y
13 J1 =0.18; // f i r s t s i d e f r e q u e n c y
14 J2 =0.02; // second s i d e f r e q u e n c y
15 A=5 // ampl i tude o f the c a r r i e r f r e q u e n c y
16 J0=J0*A;// f o r c a r r i e r f r e q u e n c y
17 J1=J1*A;// f i r s t s i d e f r e q u e n c y
18 J2=J2*A;// second s i d e f r e q u e n c y
19 printf(”\n J0=%. 1 fV\n J1=%. 1 fV\n J2=%. 1 fV ”,J0 ,J1,J2

)

20 disp(”Now we p l o t the f r e q u e n c y spectrum ”)
21 clf()

22 x=[ 89.97 89.97]; //x−c o o r d i n a t e
23 y=[ 0 0.1]; //y−c o o r d i n a t e
24 plot2d(x,y,style =2)

25 x1 =[89.985 89.985]; //x−c o o r d i n a t e
26 y1=[ 0 0.9]; //y−c o o r d i n a t e
27 plot2d(x1,y1,style =2)

28 x2=[90 90]; //x−c o o r d i n a t e
29 y2=[ 0 4.8]; //y−c o o r d i n a t e
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Figure 12.2: sketching the spectrum of the modulated FM wave

30 plot(x2,y2)

31 x3 =[90.015 90.015]; //x−c o o r d i n a t e
32 y3=[ 0 0.9]; //y−c o o r d i n a t e
33 plot(x3,y3)

34 x4 =[90.03 90.03]; //x−c o o r d i n a t e
35 y4=[ 0 0.1]; //y−c o o r d i n a t e
36 plot(x4,y4)

37 x5 =[90.04 90.04]; //x−c o o r d i n a t e
38 y5=[ 0 5]; //y−c o o r d i n a t e
39 plot(x5,y5)

40 x6=[ 89.96 89.96]; //x−c o o r d i n a t e
41 y6=[ 0 5]; //y−c o o r d i n a t e
42 plot2d(x6,y6)

43 xlabel( ’ Frequency (MHz) ’ );
44 ylabel( ’ ampl i tude o f c a r r i e r s i g n a l (V) ’ );
45 title(” Frequency Spectrum ”)
46 xgrid(color(” grey ”));

Scilab code Exa 12.25 Percent modulation
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1 // EX12 25 Pg−41.48
2 clc

3 clear

4 fd=15; // f r e q u e n c y d e v i a t i o n i n kHz
5 f=75; //maximum f r e q u e n c y d e v i a t i o n i n kHz f o r FM

b r o a d c a s t
6 %M=fd/f*100;

7 printf(”\n For FM b r o a d c a s t p e r c e n t modulat ion i s
%%M=%. 0 f%%\n”,%M)

8 f=25; //maximum f r e q u e n c y d e v i a t i o n i n kHz f o r TV
b r o a d c a s t

9 %M=fd/f*100;

10 printf(”\n For TV b r o a d c a s t p e r c e n t modulat ion i s
%%M=%. 0 f%% \n”,%M)

Scilab code Exa 12.26 Frequency deviation and carrier swing

1 // EX12 26 Pg−41.48
2 clc

3 clear

4 %M=80; // p e r c e n t modulat ion i n %
5 f=75; //maximum f r e q u e n c y d e v i a t i o n i n kHz f o r FM

b r o a d c a s t
6 fd=f*%M/100; // f r e q u e n c y d e v i a t i o n i n kHz s i n c e %M=fd

/ f ∗1 0 0 ;
7 printf(”\n T h e r e f o r e f r e q u e n c y d e v i a t i o n f o r FM

b r o a d c a s t fd=%. 0 f Khz \n”,fd)
8 cs=2*fd;// c a r r i e r swing
9 printf(” c a r r i e r swing=%. 0 f kHz\n”,cs)

10 f=25; //maximum f r e q u e n c y d e v i a t i o n i n kHz f o r TV
b r o a d c a s t

11 fd=f*%M/100; // f r e q u e n c y d e v i a t i o n i n kHz s i n c e %M=fd
/ f ∗1 0 0 ;

12 printf(”\n T h e r e f o r e f r e q u e n c y d e v i a t i o n f o r TV
b r o a d c a s t fd=%. 0 f Khz \n”,fd)
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13 cs=2*fd;// c a r r i e r swing
14 printf(” c a r r i e r swing=%. 0 f kHz\n”,cs)

Scilab code Exa 12.27 1Carrier swing 2highest and lowest frequencies 3modulation index

1 // EX12 27 Pg−41.51
2 clc

3 clear

4 fd=40; // f r e q u e n c y d e v i a t i o n i n kHz
5 cs=2*fd;// c a r r i e r swing
6 printf(”\n c a r r i e r swing=%. 0 f kHz\n”,cs)
7 fc=93.2e3;// ; c a r r i e r f r e q u e n c y i n kHz
8 fh=fc+fd;// h i g h e s t f r e q u e n c y r eached
9 fl=fc-fd;// l o w e s t f r e q u e n c y r eached

10 printf(”\n T h e r e f o r e h i g h e s t f r e q u e n c y r eached fh=%
. 2 f MHz\n ”,fh*1e-3)

11 printf(” Lowest f r e q u e n c y r eached f l =%. 2 f MHz”,fl*1e
-3)

12 fm=5; // modulat ing f r e q u e n c y i n kHz
13 m=fd/fm;// f r e q u e n c y modulat ion
14 printf(”\n\n modulat ion index m=%. 0 f ”,m)

Scilab code Exa 12.28 1Frequency deviation 2carrier swing 3lowest frequency reached

1 // EX12 28 Pg−41.51
2 clc

3 clear

4 fc=50.4e3;// ; c a r r i e r f r e q u e n c y i n kHz
5 fh =50.405 e3 // h i g h e s t f r e q u e n c y r eached i n kHz
6 fd=fh-fc;// f r e q u e n c y d e v i a t i o n i n kHz
7 printf(”\n T h e r e f o r e f r e q u e n c y d e v i a t i o n produced fd

=%. 0 f Khz \n”,fd)
8 cs=2*fd;// c a r r i e r swing
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9 printf(”\n c a r r i e r swing=%. 0 f kHz\n”,cs)
10 fl=fc-fd;// l o w e s t f r e q u e n c y r eached
11 printf(”\n T h e r e f o r e l o w e s t f r e q u e n c y r eached f l =%. 3

f MHz”,fl*1e-3)

Scilab code Exa 12.29 modulation index

1 // EX12 29 Pg−41.52
2 clc

3 clear

4 cs=70; // c a r r i e r swing i n kHz
5 // s i n c e c s =2∗ f d
6 fd=cs/2; // f r e q u e n c y d e v i a t i o n i n kHz
7 fm=7 // modulat ing f r e q u e n c y i n kHz
8 m=fd/fm;

9 printf(”\n Modulat ion index m=%. 0 f ”,m)

Scilab code Exa 12.30 1Carrier swing 2frequency deviation 3carrier frequency 4modulation index

1 // EX12 30 Pg−41.52
2 clc

3 clear

4 fh =99.047 e3;// h i g h e s t f r e q u e n c y r eached i n kHz
5 fl =99.023 e3;// l o w e s t f r e q u e n c y r eached i n kHz
6 fm=7 // modulat ing f r e q u e n c y i n kHz
7 cs=fh-fl;// c a r r i e r swing
8 printf(” C a r r i e r swing=%. 0 f kHz\n”,cs)
9 fd=cs/2; // f r e q u e n c y d e v i a t i o n i n kHz

10 printf(”\n T h e r e f o r e f r e q u e n c y d e v i a t i o n fd=%. 0 f Khz
\n”,fd)

11 fc=fh-fd;// ; c a r r i e r f r e q u e n c y i n kHz
12 printf(”\n T h e r e f o r e c a r r i e r f r e q u e n c y f c=%. 3 f Mhz \

n”,fc*1e-3)
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13 m=fd/fm;

14 printf(”\n Modulat ion index m=%. 3 f ”,m)
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Chapter 13

Number Systems

Scilab code Exa 13.1 Represesntation of a number 98point72 in powers of 10

1 // EX13 1 PG−13.2
2 clc

3 clear

4 disp(” r e p r e s e n t a t i o n o f the number 9 8 . 7 2 i n power o f
10 ”)

5 disp(”N=(9∗10ˆ1) +(8∗10ˆ0) +(7∗10ˆ(−1) ) +(2∗10ˆ(−2) )
=98.72 ”)

6 disp(”The d i g i t 9 has a we ight o f 10 , the d i g i t 8 has
a we ight o f 1 , the d i g i t 7”)

7 disp(” has a we ight o f ( 1 / 1 0 ) and the d i g i t 2 has a
we ight o f ( 1 / 1 0 0 ) ”)

Scilab code Exa 13.2 1101point101 in power of 2 and its decimal equivalent

1 // EX13 2 PG−13.3
2 clc

3 clear

4 disp(” R e p r e s e n t a t i o n o f the b i n a r y number 1 1 0 1 . 1 0 1
i n power o f 2”)
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5 disp(”N=(1∗2ˆ3) +(1∗2ˆ2) +(0∗2ˆ1) +(1∗2ˆ0) +(1∗2ˆ(−1) )
+(0∗2ˆ(−2) ) +(1∗2ˆ(−3) ) =13.625 ”)

6 N=(1*2^3) +(1*2^2) +(0*2^1) +(1*2^0) +(1*2^( -1))

+(0*2^( -2))+(1*2^( -3))

7 printf(”\n The dec ima l e q u i v a l e n t o f b i n a r y no
1 1 0 1 . 1 0 1 i s : %. 3 f ”,N)

Scilab code Exa 13.3 567 in power of 8 and its decimal equivalent

1 // EX13 3 PG−13.3
2 clc

3 clear

4 disp(” r e p r e s e n t a t i o n o f the number 567 i n power o f 8
”)

5 disp(”N=(5∗8ˆ2) +(6∗8ˆ1) +(7∗8ˆ0) =375”)
6 printf(” T h e r e f o r e dec ima l e q u i v a l e n t o f 567 i s : ”)
7 N=(5*8^2) +(6*8^1) +(7*8^0)

8 printf(”%. 0 f ”,N)

Scilab code Exa 13.4 3FD in power of 16 and its decimal equivalent

1 // EX13 4 PG−13.4
2 clc

3 clear

4 disp(” R e p r e s e n t a t i o n o f the hexadec imalnumber 3FD i n
power o f 16 ”)

5 disp(”N=(3∗16ˆ2) +(F∗16ˆ1) +(D∗16ˆ0) =1021”)
6 printf( ’ The Decimal e q u i v a l e n t o f the Binary number

3FD i s : ’ );
7 N=(3*16^2) +(15*16^1) +(13*16^0)

8 printf(”%. 0 f ”,N)
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Scilab code Exa 13.5 decimal equivalent of 231point23 with base 4

1 // EX13 5 PG−13.5
2 clc

3 clear

4 printf( ’ The Decimal e q u i v a l e n t o f the number 2 3 1 . 2 3
with base 4 i s : ’ );

5 x=(2*4^2) +(3*4^1) +(1*4^0) +(2*4^( -1))+(3*4^( -2))

6 printf(”%. 4 f ”,x)

Scilab code Exa 13.6 counting from 0 to 9 in radix 5

1 // EX13 6 PG−13.5
2 clc

3 clear

4 disp(” dec ima l from 0 to 9 i n r a d i x 5 ”)
5 for i=0:1:9;

6 a=i/5;

7 b=modulo(i,5);

8 printf(” %d=%d%d\n”,i,a,b);// c o n v e r s i o n from
dec ima l to r a d i x 5

9 end

Scilab code Exa 13.7 111101100 with base 2 to octal equivalent

1 // EX13 7 PG−13.7
2 clc

3 clear

4 printf(” Conver s i on o f b i n a r y no 111101100 to o c t a l
e q u i v a l e n t i s : ”)
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5 a=[ ’ 111101100 ’ ];
6 x=bin2dec(a);

7 y=dec2oct(x);

8 printf(”%s”,y)

Scilab code Exa 13.8 634 with base 8 to binary equivalent

1 // EX13 8 PG−13.7
2 clc

3 clear

4 printf(” c o n v e r s i o n o f o c t a l no 634 to b in a r y
e q u i v a l e n t i s : ”)

5 a=[ ’ 634 ’ ]
6 x=oct2dec(a)// f i r s t we c o n v e r t to dec ima l
7 y=dec2bin(x)

8 printf(”%s”,y)

Scilab code Exa 13.9 725point63 with base 8 to binary equivalent

1 // EX13 9 PG−13.7
2 clc

3 clear

4 disp(” c o n v e r s i o n o f o c t a l no 7 2 5 . 6 3 to b i na r y
e q u i v a l e n t ”)

5 a=725.63;

6 // f i r s t we c o n v e r t the number 7 2 5 . 6 3 ( o c t a l ) to
dec ima l

7 x=(7*8^2) +(2*8^1) +(5*8^0) +(6*8^( -1))+(3*8^( -2));

8 // then we c o n v e r t the dec ima l to b in a r y
9 z=modulo(x,1)

10 x=floor(x);// s e p a r a t i n g the dec ima l from the i n t e g e r
pa r t

11 b=0;
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12 c=0;

13 d=0;

14 while(x>0) // t a k i n g i n t e g e r pa r t i n t o a matr ix and
c o n v e r t to e q u i v a l e n t b i n a r y

15 y=modulo(x,2);

16 b=b+(10^c)*y;

17 x=x/2;

18 x=floor(x);

19 c=c+1;

20 end

21 for i=1:10; // c o n v e r t i n g the v a l u e s a f t e r the dec ima l
p o i n t i n t o b in a r y

22 z=z*2;

23 q=floor(z);

24 d=d+q/(10^i);

25 if z>=1 then

26 z=z-1;

27 end

28 end

29 s=b+d;

30 printf(”\n The b in a r y e q u i v a l e n t o f the g i v e n o c t a l
number 7 2 5 . 6 3 i s =%. 6 f ”,s);

Scilab code Exa 13.10 1101100010011011 with base 2 to hexadecimal equivalent

1 // EX13 10 PG−13.7
2 clc

3 clear

4 printf(” hexadec ima l e q u i v a l e n t o f 1101100010011011
b i na r y i s : ”)

5 a=[ ’ 1101100010011011 ’ ];
6 x=bin2dec(a);

7 y=dec2hex(x);

8 printf(”%s”,y)
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Scilab code Exa 13.11 3FD with base 16 to binary equivalent

1 // EX13 11 PG−13.8
2 clc

3 clear

4 printf(” Binary e q u i v a l e n t o f 3FD hexadec ima l i s : ”)
5 a=[ ’ 3FD ’ ]
6 x=hex2dec(a)

7 y=dec2bin(x)

8 printf(” 00%s”,y)

Scilab code Exa 13.12 5A9pointB4 with base 16 to binary equivalent

1 // EX13 12 PG−13.8
2 clc

3 clear

4 printf(” Conver s i on o f hexadec ima l no 5A9 . B4 to
b i na r y e q u i v a l e n t \n ”)

5 a=[ ’ 5A9 . B4 ’ ];
6 // f i r s t we c o n v e r t the number 5A9 . B4 ( h e x a d e c i m a l a l )

to dec ima l
7 x=(5*16^2) +(10*16^1) +(9*16^0) +(11*16^( -1))

+(4*16^( -2));

8 // then we c o n v e r t the dec ima l to b in a r y
9 z=modulo(x,1)

10 x=floor(x);// s e p a r a t i n g the dec ima l from the i n t e g e r
pa r t

11 b=0;

12 c=0;

13 d=0;

14 while(x>0) // t a k i n g i n t e g e r pa r t i n t o a matr ix and
c o n v e r t to e q u i v a l e n t b i n a ry
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15 y=modulo(x,2);

16 b=b+(10^c)*y;

17 x=x/2;

18 x=floor(x);

19 c=c+1;

20 end

21 for i=1:10; // c o n v e r t i n g the v a l u e s a f t e r the dec ima l
p o i n t i n t o b in a r y

22 z=z*2;

23 q=floor(z);

24 d=d+q/(10^i);

25 if z>=1 then

26 z=z-1;

27 end

28 end

29 s=b+d;

30 printf(”The b i n a r y e q u i v a l e n t o f the g i v e n \n
hexadec ima l number 5A9 . B4 i s = 0%. 6 f 0 0 ”,s);

Scilab code Exa 13.13 615 with base 8 to hexadecimal equivalent

1 // EX13 13 PG−13.9
2 clc

3 clear

4 printf(” c o n v e r s i o n o f o c t a l no 615 to i t s
hexadec ima l e q u i v a l e n t : ”)

5 a=[ ’ 615 ’ ];
6 x=oct2dec(a)

7 y=dec2hex(x)

8 printf(”%s”,y)

Scilab code Exa 13.14 25B with base 16 to octal equivalent
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1 // EX13 14 PG−13.9
2 clc

3 clear

4 printf(” c o n v e r s i o n o f hexadec ima l no 25B to i t s
o c t a l e q u i v a l e n t : ”)

5 a=[ ’ 25B ’ ];
6 x=hex2dec(a)

7 y=dec2oct(x)

8 printf(”%s”,y)

Scilab code Exa 13.15 1101point1 with base 2 to decimal equivalent

1 // EX13 15 PG−13.10
2 clc

3 clear

4 printf(” c o n v e r s i o n o f b i n a r y no 1 1 0 1 . 1 to i t s
de c ima l e q u i v a l e n t =”)

5 N=(1*2^3) +(1*2^2) +(0*2^1) +(1*2^0) +(1*2^( -1));

6 printf(” %. 1 f ”,N)

Scilab code Exa 13.16 475point25 with base 8 to decimal equivalent

1 // EX13 16 PG−13.10
2 clc

3 clear

4 printf(” c o n v e r s i o n o f o c t a l no 4 7 5 . 2 5 to i t s dec ima l
e q u i v a l e n t =”)

5 N=(4*8^2) +(7*8^1) +(5*8^0) +(2*8^( -1))+(5*8^( -2));

6 printf(” %. 5 f ”,N)
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Scilab code Exa 13.17 9B2point1A with base 16 to decimal equivalent

1 // EX13 17 PG−13.10
2 clc

3 clear

4 printf(” c o n v e r s i o n o f hexadec ima l no 9B2 . 1A to i t s
de c ima l e q u i v a l e n t =”)

5 N=(9*16^2) +(11*16^1) +(2*16^0) +(1*16^( -1))

+(10*16^( -2));

6 printf(” %. 1 f ”,N)

Scilab code Exa 13.18 3102point12 with base 4 to decimal equivalent

1 // EX13 18 PG−13.10
2 clc

3 clear

4 printf(” Conver s i on o f the number 3 1 0 2 . 1 2 \n with
base 4 to i t s dec ima l e q u i v a l e n t =”)

5 N=(3*4^3) +(1*4^2) +(0*4^1) +(2*4^0) +(1*4^( -1))

+(2*4^( -2));

6 printf(” %. 3 f ”,N)

Scilab code Exa 13.19 614point15 with base 7 to decimal equivalent

1 // EX13 18 PG−13.10
2 clc

3 clear

4 printf(” Conver s i on o f the number 6 1 4 . 1 5 with base 7
to i t s de c ima l e q u i v a l e n t =”)

5 N=(6*7^2) +(1*7^1) +(4*7^0) +(1*7^( -1))+(5*7^( -2));

6 printf(” %. 4 f ”,N)
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Scilab code Exa 13.20 37 with base 10 to binary equivalent

1 // Ex13 20 PG−13.11
2 clc

3 clear

4 printf(” Conver s i on o f dec ima l number 37 to i t s
b i na r y e q u i v a l e n t =”)

5 a=[37];

6 x=dec2bin(a);

7 printf(”%s”,x)

Scilab code Exa 13.21 214 with base 10 to octal equivalent

1 // Ex13 21 PG−13.12
2 clc

3 clear

4 printf(” c o n v e r s i o n o f dec ima l number 214 to i t s
o c t a l e q u i v a l e n t =”)

5 a=[214];

6 x=dec2oct(a)

7 printf(” %s”,x)

Scilab code Exa 13.22 3509 with base 10 to hexadecimal equivalent

1 // Ex13 22 PG−13.12
2 clc

3 clear

4 printf(” c o n v e r s i o n o f dec ima l number 3509 to i t s
hexadec ima l e q u i v a l e n t =”)
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5 a=[3509];

6 x=dec2hex(a)

7 printf(” %s”,x)

Scilab code Exa 13.23 54 with base 10 to radix 4

1 // Ex13 23 PG−13.13
2 clc

3 clear

4 printf(” c o n v e r s i o n o f dec ima l number 54 base to a
number with base 4 =”)

5 a=[54]

6 x=dec2base(a,4);

7 printf(” %s”,x)

Scilab code Exa 13.24 point8125 with base 10 to binary equivalent

1 // Ex13 24 PG−13.13
2 clc

3 clear

4 disp(” Conver s i on o f dec ima l number 0 . 8 1 2 5 base to
i t s b i n a r y e q u i v a l e n t ”)

5 a=[0.8125];

6 z=modulo(a,1);

7 d=0;

8 for i=1:10; // c o n v e r t i n g the v a l u e s a f t e r the dec ima l
p o i n t i n t o b in a r y

9 z=z*2;

10 q=floor(z);

11 d=d+q/(10^i);

12 if z>=1 then

13 z=z-1;

14 end
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15 end

16 s=d;

17 printf(”\n The b in a r y e q u i v a l e n t o f the g i v e n
dec ima l number 0 . 8 1 2 5 i s = %. 4 f ”,s);

Scilab code Exa 13.25 point95 with base 10 to binary equivalent

1 // Ex13 25 PG−13.14
2 clc

3 clear

4 disp(” Conver s i on o f dec ima l number 0 . 9 5 base to i t s
b i na r y e q u i v a l e n t ”)

5 a=[0.95];

6 z=modulo(a,1);

7 d=0;

8 for i=1:10; // c o n v e r t i n g the v a l u e s a f t e r the dec ima l
p o i n t i n t o b in a r y

9 z=z*2;

10 q=floor(z);

11 d=d+q/(10^i);

12 if z>=1 then

13 z=z-1;

14 end

15 end

16 s=d;

17 printf(”\n The b in a r y e q u i v a l e n t o f the g i v e n
dec ima l number 0 . 9 5 i s = %. 7 f ”,s);

Scilab code Exa 13.26 point640625 with base 10 to octal equivalent

1 // Ex13 26 PG−13.14
2 clc

3 clear
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4 disp(” Conver s i on o f dec ima l number 0 . 6 4 0 6 2 5 base to
i t s o c t a l e q u i v a l e n t =”)

5 a=[0.640625];

6 z=modulo(a,1);

7 d=0;

8 for i=1:10; // c o n v e r t i n g the v a l u e s a f t e r the dec ima l
p o i n t i n t o o c t a l

9 z=z*8;

10 q=floor(z);

11 d=d+q/(10^i);

12 if z>=1 then

13 z=z-q;

14 end

15 end

16 s=d;

17 printf(”\n The o c t a l e q u i v a l e n t o f the g i v e n dec ima l
number 0 . 6 4 0 6 2 5 i s = %. 2 f ”,s);

Scilab code Exa 13.27 point1289062 with base 10 to hexadecimal equivalent

1 // Ex13 27 PG−13.14
2 clc

3 clear

4 disp(” Conver s i on o f dec ima l number 0 . 1 2 8 90 6 2 base
to i t s hexadec ima l e q u i v a l e n t ”)

5 a=[0.1289062];

6 z=modulo(a,1);

7 d=0;

8 for i=1:10; // c o n v e r t i n g the v a l u e s a f t e r the dec ima l
p o i n t i n t o o c t a l

9 z=z*16;

10 q=floor(z);

11 d=d+q/(10^i);

12 if z>=1 then

13 z=z-q;
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14 end

15 end

16 s=d;

17 printf(”\n The hexadec ima l e q u i v a l e n t o f the g i v e n
dec ima l number 0 . 6 4 0 6 2 5 i s = %. 3 f ”,s);

Scilab code Exa 13.28 24point6 with base 10 to binary equivalent

1 // Ex13 28 PG−13.14
2 clc

3 clear

4 disp(” Conver s i on o f dec ima l number 2 4 . 6 base to i t s
b i na r y e q u i v a l e n t ”)

5 a=24.6;

6 z=modulo(a,1)

7 x=floor(a);// s e p a r a t i n g the dec ima l from the i n t e g e r
pa r t

8 b=0;

9 c=0;

10 d=0;

11 while(x>0) // t a k i n g i n t e g e r pa r t i n t o a matr ix and
c o n v e r t to e q u i v a l e n t b i n a ry

12 y=modulo(x,2);

13 b=b+(10^c)*y;

14 x=x/2;

15 x=floor(x);

16 c=c+1;

17 end

18 for i=1:10; // c o n v e r t i n g the v a l u e s a f t e r the dec ima l
p o i n t i n t o b in a r y

19 z=z*2;

20 q=floor(z);

21 d=d+q/(10^i);

22

23 if z>=1 then
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24 z=z-1;

25 end

26 end

27 s=b+d;

28 printf(”\n The b in a r y e q u i v a l e n t o f the g i v e n
dec ima l number 2 4 . 6 i s =%. 5 f ”,s);

Scilab code Exa 13.29 35point45 with base 10 to octal equivalent

1 // Ex13 29 PG−13.15
2 clc

3 clear

4 disp(” Conver s i on o f dec ima l number 3 5 . 4 5 to i t s
o c t a l e q u i v a l e n t ”)

5 a=35.45;

6 z=modulo(a,1)

7 x=floor(a);// s e p a r a t i n g the dec ima l from the i n t e g e r
pa r t

8 b=0;

9 c=0;

10 d=0;

11 while(x>0) // t a k i n g i n t e g e r pa r t i n t o a matr ix and
c o n v e r t to e q u i v a l e n t o c t a l

12 y=modulo(x,8);

13 b=b+(10^c)*y;

14 x=x/8;

15 x=floor(x);

16 c=c+1;

17 end

18 for i=1:10; // c o n v e r t i n g the v a l u e s a f t e r the dec ima l
p o i n t i n t o o c t a l

19 z=z*8;

20 q=floor(z);

21 d=d+q/(10^i);

22 if z>=1 then
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23 z=z-q;

24 end

25 end

26 s=b+d;

27 printf(”\n The o c t a l e q u i v a l e n t o f the g i v e n dec ima l
number 3 5 . 4 5 i s =%. 5 f ”,s);

Scilab code Exa 13.30 22point46 with base 10 to hexadecimal equivalent

1 // Ex13 30 PG−13.16
2 clc

3 clear

4 printf(”\n Conver s i on o f dec ima l number 2 2 . 6 4 to i t s
hexadec ima l e q u i v a l e n t \n ”)

5 a=22.64;

6 z=modulo(a,1)

7 x=floor(a);// s e p a r a t i n g the dec ima l from the i n t e g e r
pa r t

8 b=dec2hex(x)

9

10 // c o n v e r t i n g the dec ima l pa r t o f the number i n t o
hexadec ima l

11 z=z*16;

12 q=floor(z);

13 if (q==10)

14 a1=[ ’A ’ ]
15 else if (q==11)

16 a1=[ ’B ’ ]
17 else if (q==12)

18 a1=[ ’C ’ ]
19 else if (q==13)

20 a1=[ ’D ’ ]
21 else if (q==14)

22 a1=[ ’E ’ ]
23 else if (q==15)
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24 a1=[ ’F ’ ]
25 else a1=q

26 end

27 end

28 end

29 end

30 end

31 end

32 if z>=1 then

33 z=z-q;

34 end

35

36 z=z*16;

37 q=floor(z);

38 if (q==10)

39 a2=[ ’A ’ ]
40 else if (q==11)

41 a2=[ ’B ’ ]
42 else if (q==12)

43 a2=[ ’C ’ ]
44 else if (q==13)

45 a2=[ ’D ’ ]
46 else if (q==14)

47 a2=[ ’E ’ ]
48 else if (q==15)

49 a2=[ ’F ’ ]
50 else a2=q

51 end

52 end

53 end

54 end

55 end

56 end

57 if z>=1 then

58 z=z-q;

59 end

60

61 z=z*16;
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62 q=floor(z);

63 if (q==10)

64 a3=[ ’A ’ ]
65 else if (q==11)

66 a3=[ ’B ’ ]
67 else if (q==12)

68 a3=[ ’C ’ ]
69 else if (q==13)

70 a3=[ ’D ’ ]
71 else if (q==14)

72 a3=[ ’E ’ ]
73 else if (q==15)

74 a3=[ ’F ’ ]
75 else a3=q

76 end

77 end

78 end

79 end

80 end

81 end

82 if z>=1 then

83 z=z-q;

84 end

85

86 z=z*16;

87 q=floor(z);

88 if (q==10)

89 a4=[ ’A ’ ]
90 else if (q==11)

91 a4=[ ’B ’ ]
92 else if (q==12)

93 a4=[ ’C ’ ]
94 else if (q==13)

95 a4=[ ’D ’ ]
96 else if (q==14)

97 a4=[ ’E ’ ]
98 else if (q==15)

99 a4=[ ’F ’ ]
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100 else a4=q

101 end

102 end

103 end

104 end

105 end

106 end

107 if z>=1 then

108 z=z-q;

109 end

110 printf(”The hexadec ima l e q u i v a l e n t o f the g i v e n
dec ima l number 2 2 . 6 4 i s : ”)

111 printf(” %s .%s%. 0 f%s% . 0 f ”,b,a1,a2,a3 ,a4);

Scilab code Exa 13.31 convert the given binary nos to dec hex and oct

1 // Ex13 31 PG−13.17
2 clc

3 clear

4 printf(”\n i ) \n Conver s i on o f b i na r y number
101101 . 1101 to \n\n”)

5

6 // c o n v e r s i o n i n t o dec ima l form
7 N=(1*2^5) +(0*2^4) +(1*2^3) +(1*2^2) +(0*2^1) +(1*2^0)

+(1*2^( -1))+(1*2^( -2))+(0*2^( -3))+(1*2^( -4));

8 printf(” Decimal form = %. 4 f \n”,N)
9

10 // Conver s i on i n t o hexadec ima l form
11 x=floor(N);// s e p a r a t i n g the i n t e g e r pa r t from the

dec ima l pa r t
12 b=dec2hex(x);

13 z=modulo(N,1);

14 d=0;

15 // c o n v e r t i n g the v a l u e s a f t e r the dec ima l p o i n t i n t o
hexadec ima l

143



16 // f i r s t we c o n v e r t i n t o dec ima l form and then i n t o
hexadec ima l form

17 for i=2:5; // c o n v e r t i n g the v a l u e s a f t e r the dec ima l
p o i n t i n t o hexadec ima l

18 z=z*16;

19 q=floor(z);

20 d=d+q/(10^i);

21 if z>=1 then

22 z=z-q;

23 end

24 end

25 if (d==.10)

26 a=[ ’A ’ ]
27 end

28 if (d==.11)

29 a=[ ’B ’ ]
30 end

31 if (d==.12)

32 a=[ ’C ’ ]
33 end

34 if (d==.13)

35 a=[ ’D ’ ]
36 end

37 if (d==.14)

38 a=[ ’E ’ ]
39 end

40 if (d==.15)

41 a=[ ’F ’ ]
42 end

43 printf(” Hexadec imal form = %s . %s\n”,b,a)
44

45 // c o n v e r s i o n i n t o o c t a l form
46 z=modulo(N,1)

47 x=floor(N);// s e p a r a t i n g the dec ima l from the i n t e g e r
pa r t

48 b=0;

49 c=0;

50 d=0;
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51 while(x>0) // t a k i n g i n t e g e r pa r t i n t o a matr ix and
c o n v e r t to e q u i v a l e n t b i n a r y

52 y=modulo(x,8);

53 b=b+(10^c)*y;

54 x=x/8;

55 x=floor(x);

56 c=c+1;

57 end

58 for i=1:10; // c o n v e r t i n g the v a l u e s a f t e r the dec ima l
p o i n t i n t o o c t a l

59 z=z*8;

60 q=floor(z);

61 d=d+q/(10^i);

62 if z>=1 then

63 z=z-q;

64 end

65 end

66 s=b+d;

67 printf(” o c t a l form = %. 2 f \n\n”,s);
68 printf(”\n i i ) \n Conver s i on o f b i na r y number

11011011 . 100101 to \n\n”)
69

70 // c o n v e r s i o n i n t o dec ima l form
71 N=(1*2^7) +(1*2^6) +(0*2^5) +(1*2^4) +(1*2^3) +(0*2^2)

+(1*2^1) +(1*2^0) +(1*2^( -1))+(0*2^( -2))+(0*2^( -3))

+(1*2^( -4))+(0*2^( -5))+(1*2^( -6));

72 printf(” Decimal form =%. 6 f \n\n”,N)
73

74 // Conver s i on i n t o hexadec ima l form
75 x=floor(N);// s e p a r a t i n g the i n t e g e r pa r t from the

dec ima l pa r t
76 b=dec2hex(x);

77 z=modulo(N,1);// f i r s t we c o n v e r t i n t o dec ima l form
and then i n t o hexadec ima l form

78 d=0;

79 // c o n v e r t i n g the v a l u e s a f t e r the dec ima l p o i n t i n t o
hexadec ima l

80 for i=1:10; // c o n v e r t i n g the v a l u e s a f t e r the dec ima l
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p o i n t i n t o hexadec ima l
81 z=z*16;

82 q=floor(z);

83 d=d+q/(10^i);

84 if z>=1 then

85 z=z-q;

86 end

87 end

88 printf(” Hexadec imal form \n i n t e g e r pa r t 11011011
= %s \n ”,b)

89 printf(” dec ima l pa r t 100101 =%. 2 f \n\n”,d)
90

91 // c o n v e r s i o n i n t o o c t a l form
92 z=modulo(N,1)

93 x=floor(N);// s e p a r a t i n g the dec ima l from the i n t e g e r
pa r t

94 b=0;

95 c=0;

96 d=0;

97 while(x>0) // t a k i n g i n t e g e r pa r t i n t o a matr ix and
c o n v e r t to e q u i v a l e n t b i n a r y

98 y=modulo(x,8);

99 b=b+(10^c)*y;

100 x=x/8;

101 x=floor(x);

102 c=c+1;

103 end

104 for i=1:10; // c o n v e r t i n g the v a l u e s a f t e r the dec ima l
p o i n t i n t o o c t a l

105 z=z*8;

106 q=floor(z);

107 d=d+q/(10^i);

108 if z>=1 then

109 z=z-q;

110 end

111 end

112 s=b+d;

113 printf(” o c t a l form =%. 2 f ”,s);
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Scilab code Exa 13.32 2AC5pointD with base 16 to dec oct and bin

1 // EX13 32 Pg−18
2 clc

3 clear

4 printf(”\n\n Conver s i on o f hexadec ima l number 2AC5
.D to \n\n”)

5

6 // c o n v e r s i o n i n t o dec ima l form
7 N=(2*16^3) +(10*16^2) +(12*16^1) +(5*16^0) +(13*16^( -1))

8 printf(” Decimal form = %. 4 f \n\n”,N)
9

10 // c o n v e r s i o n i n t o o c t a l form
11 //we take the v a l u e o f the dec ima l form and c o n v e r t

i t to o c t a l form
12 z=modulo(N,1)

13 x=floor(N);// s e p a r a t i n g the dec ima l from the i n t e g e r
pa r t

14 b=0;

15 c=0;

16 d=0;

17 while(x>0) // t a k i n g i n t e g e r pa r t i n t o a matr ix and
c o n v e r t to e q u i v a l e n t b i n a r y

18 y=modulo(x,8);

19 b=b+(10^c)*y;

20 x=x/8;

21 x=floor(x);

22 c=c+1;

23 end

24 for i=1:10; // c o n v e r t i n g the v a l u e s a f t e r the dec ima l
p o i n t i n t o o c t a l

25 z=z*8;

26 q=floor(z);

27 d=d+q/(10^i);
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28 if z>=1 then

29 z=z-q;

30 end

31 end

32 s=b+d;

33 printf(” Octa l form = %. 2 f \n\n”,s);
34

35 // c o n v e r s i o n i n t o b i n a r y form
36 //we take the v a l u e o f the dec ima l form and c o n v e r t

i t to o c t a l form
37 z=modulo(N,1)

38 x=floor(N);// s e p a r a t i n g the dec ima l from the i n t e g e r
pa r t

39 b=0;

40 c=0;

41 d=0;

42 while(x>0) // t a k i n g i n t e g e r pa r t i n t o a matr ix and
c o n v e r t to e q u i v a l e n t b i n a ry

43 y=modulo(x,2);

44 b=b+(10^c)*y;

45 x=x/2;

46 x=floor(x);

47 c=c+1;

48 end

49 for i=1:10; // c o n v e r t i n g the v a l u e s a f t e r the dec ima l
p o i n t i n t o b in a r y

50 z=z*2;

51 q=floor(z);

52 d=d+q/(10^i);

53

54 if z>=1 then

55 z=z-1;

56 end

57 end

58 s=b+d;

59 printf(” Binary form : ”)
60 printf(”\n I n t e g e r pa r t 2AC5 = 00%. 0 f ”,b)
61 printf(”\n Decimal pa r t 0 .D = %. 4 f 0 0 ”,d)
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Scilab code Exa 13.33 determination of the value of base x

1 // EX13 33 Pg−18
2 clc

3 clear

4 printf(”\n i ) \n Deteminat ion o f v a l u e o f base
x \n”)

5 printf(” ( 1 9 3 ) x = ( 6 2 3 ) 8 \n\n”)
6 printf(” F i r s t we c o n v e r t ( 6 2 3 ) 8 o c t a l i n t o

dec ima l \n\n”)
7 N=(6*8^2) +(2*8^1) +(3*8^0)

8 printf(” ( 6 2 3 ) 8 = (%. 0 f ) 10 \n\n”,N)
9 printf(” T h e r e f o r e ( 1 9 3 ) x = (%. 0 f ) 10 \n\n”,N)
10 printf(” (1∗ x ˆ2) +(9∗x ˆ1) +(3∗x ˆ0) = %. 0 f \n\n”,N)
11 printf(” xˆ2 + 9x + 3 = %. 0 f \n\n”,N)
12 printf(” xˆ2 + 9x %. 0 f = 0\n\n” ,3-N)
13 a=1;

14 b=9;

15 c=-400

16 x1=(-b+sqrt(b^2-4*a*c))/(2*a);

17 x2=(-b-sqrt(b^2-4*a*c))/(2*a);

18 printf(” T h e r e f o r e x1 = %. 0 f \n x2 = %. 0 f ”,x1
,x2)

19 printf(”\n Negat iv e i s not a p p l i c a b l e . T h e r e f o r e x
= %. 0 f ”,x1)

20 printf(”\n Hence ( 1 9 3 ) % . 0 f = ( 6 2 3 ) 8 \n\n”,x1)
21

22 printf(”\n i i ) \n Deteminat ion o f v a l u e o f base
x \n”)

23 printf(” ( 2 2 5 ) x = ( 3 4 1 ) 8 \n\n”)
24 printf(” F i r s t we c o n v e r t ( 3 4 1 ) 8 o c t a l i n t o

dec ima l \n\n”)
25 N=(3*8^2) +(4*8^1) +(1*8^0)

26 printf(” ( 3 4 1 ) 8 = (%. 0 f ) 10 \n\n”,N)
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27 printf(” T h e r e f o r e ( 2 2 5 ) x = (%. 0 f ) 10 \n\n”,N)
28 printf(” (2∗ x ˆ2) +(2∗x ˆ1) +(2∗x ˆ0) = %. 0 f \n\n”,N)
29 printf(” 2xˆ2 + 2x +5 = %. 0 f \n\n”,N)
30 printf(” 2xˆ2 + 2x %. 0 f= 0\n\n” ,5-N)
31 a=2;

32 b=2;

33 c=-200

34 x1=(-b+sqrt(b^2-4*a*c))/(2*a);

35 x2=(-b-sqrt(b^2-4*a*c))/(2*a);

36 printf(” T h e r e f o r e x1 = %. 0 f \n x2 = %. 0 f ”,x1
,x2)

37 printf(”\n Negat iv e i s not a p p l i c a b l e . T h e r e f o r e x
= %. 0 f ”,x1)

38 printf(”\n Hence ( 2 2 5 ) % . 0 f = ( 3 4 1 ) 8 \n\n”,x1)
39

40 printf(”\n i i i ) \n Deteminat ion o f v a l u e o f
base x \n”)

41 printf(” ( 2 1 1 ) x = ( 1 5 2 ) 8 \n\n”)
42 printf(” F i r s t we c o n v e r t ( 1 5 2 ) 8 o c t a l i n t o

dec ima l \n\n”)
43 N=(1*8^2) +(5*8^1) +(2*8^0)

44 printf(” ( 1 5 2 ) 8 = (%. 0 f ) 10 \n\n”,N)
45 printf(” T h e r e f o r e ( 2 1 1 ) x = (%. 0 f ) 10 \n\n”,N)
46 printf(” (2∗ x ˆ2) +(1∗x ˆ1) +(1∗x ˆ0) = %. 0 f \n\n”,N)
47 printf(” 2xˆ2 + 1x +1 = %. 0 f \n\n”,N)
48 printf(” 2xˆ2 + 1x %. 0 f = 0\n\n” ,1-N)
49 a=2;

50 b=1;

51 c=-105

52 x1=(-b+sqrt(b^2-4*a*c))/(2*a);

53 x2=(-b-sqrt(b^2-4*a*c))/(2*a);

54 printf(” T h e r e f o r e x1 = %. 0 f \n x2 = %. 0 f ”,x1
,x2)

55 printf(”\n Negat iv e i s not a p p l i c a b l e . T h e r e f o r e x
= %. 0 f ”,x1)

56 printf(”\n Hence ( 2 1 1 ) % . 0 f = ( 1 5 2 ) 8 \n\n”,x1)
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Scilab code Exa 13.34 1s complement of 1101

1 // EX13 34 Pg−20
2 clc

3 clear

4 printf(” 1 ’ ’ s complement o f 1101 = ”)
5 x=[ ’ 1101 ’ ];
6 y=bin2dec(x)

7 z=dec2bin(bitcmp(y,4))

8 printf(” 00%s”,z)

Scilab code Exa 13.35 1s complement of 10111001

1 // EX13 34 Pg−20
2 clc

3 clear

4 printf(” 1 ’ ’ s complement o f 10111001 = ”)
5 x=[ ’ 10111001 ’ ];
6 y=bin2dec(x)

7 z=dec2bin(bitcmp(y,8))

8 printf(”0%s”,z)

Scilab code Exa 13.36 2s complement of 1001

1 // EX13 36 Pg−21
2 clc

3 clear

4 printf(” 2 ’ ’ s complement 1001 i s : ”)
5 x=[ ’ 1001 ’ ];
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6 y=bin2dec(x);// b i n a r y to dec ima l c o n v e r s i o n //
7 z=bitcmp(y,4);// one ’ s complement o f the number //
8 z=z+1;

9 z2=dec2bin(z)// 2 ’ s complement o f the number //
10 printf(” 0%s”,z2)

Scilab code Exa 13.37 2s complement of 10100011

1 // EX13 37 Pg−21
2 clc

3 clear

4 printf(” 2 ’ ’ s complement 10100011 i s : ”)
5 x=[ ’ 10100011 ’ ];
6 y=bin2dec(x);// b i n a r y to dec ima l c o n v e r s i o n //
7 z=bitcmp(y,8);// one ’ s complement o f the number //
8 z=z+1;

9 z2=dec2bin(z)// 2 ’ s complement o f the number //
10 printf(”0%s”,z2)

Scilab code Exa 13.38 7s complement of 612

1 // EX13 38 Pg−22
2 clc

3 clear

4 printf(” 7 ’ ’ s complement o f ( 6 1 2 ) 8 i s : ”)
5 x=[ ’ 612 ’ ];
6 y=oct2dec(x)

7 z=dec2oct(bitcmp(y,8))

8 printf(”%s”,z)
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Scilab code Exa 13.39 8s complement of 346

1 // EX13 39 Pg−21
2 clc

3 clear

4 printf(” 8 ’ ’ s complement ( 3 4 6 ) 8 i s : ”)
5 x=[ ’ 346 ’ ];
6 y=oct2dec(x);// o c t a l to dec ima l c o n v e r s i o n //
7 z=bitcmp(y,9);// one ’ s complement o f the number //
8 z=z+1;

9 z2=dec2oct(z)// 8 ’ s complement o f the number //
10 printf(”%s”,z2)

Scilab code Exa 13.40 15s complement of A9B

1 // EX13 40 Pg−22
2 clc

3 clear

4 printf(” 15 ’ ’ s complement (A9B) 16 i s : ”)
5 x=[ ’A9B ’ ];
6 y=hex2dec(x);// hexadec ima l to dec ima l c o n v e r s i o n //
7 z=dec2hex(bitcmp(y,11));// 15 ’ s complement o f the

number //
8 printf(”%s”,z)

Scilab code Exa 13.41 16s complement of A8C

1 // EX13 41 Pg−23
2 clc

3 clear

4 printf(” 16 ’ ’ s complement (A8C) 16 i s : ”)
5 x=[ ’A8C ’ ];
6 y=hex2dec(x);// hexadec ima l to dec ima l c o n v e r s i o n //
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7 z=bitcmp(y,12);// one ’ s complement o f the number //
8 z=z+1;

9 z2=dec2hex(z)// 16 ’ s complement o f the number //
10 printf(”%s”,z2)

Scilab code Exa 13.42 binary addition

1 // EX13 42 Pg−23
2 clc

3 clear

4 x=[ ’ 1010 ’ ];
5 y=[ ’ 0011 ’ ];
6 // b i n a r y to dec ima l c o n v e r s i o n //
7 x=bin2dec(x)

8 y=bin2dec(y)

9 z=x+y;

10 a=dec2bin(z)// dec ima l to b i n a r y c o n v e r s i o n //
11 printf( ’ the a d d i t i o n o f g i v e n numbers i s : ’ )
12 printf(”%s”,a)

Scilab code Exa 13.43 addition of 28 and 15 in binary

1 // EX13 43 Pg−23
2 clc

3 clear

4 x=28;

5 y=15;

6 // dec ima l to b i na r y c o n v e r s i o n //
7 z=x+y;

8 a=dec2bin(z)

9 printf( ’ the a d d i t i o n o f g i v e n numbers i n b i na r y i s :
’ )

10 printf(”%s”,a)
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11 printf( ’ \n the a d d i t i o n o f g i v e n numbers i n dec ima l
i s : ’ )

12 printf(”%. 0 f ”,z)

Scilab code Exa 13.44 subtraction of 0101 from 1011

1 // EX13 44 Pg−24
2 clc

3 clear

4 x=[ ’ 1011 ’ ];
5 y=[ ’ 0101 ’ ];
6 // b i n a r y to dec ima l c o n v e r s i o n //
7 x=bin2dec(x)

8 y=bin2dec(y)

9 z=x-y;

10 a=dec2bin(z)// dec ima l to b i n a r y c o n v e r s i o n //
11 printf( ’ the s u b t r a c t i o n o f g i v e n numbers i s : ’ )
12 printf(”0%s”,a)

Scilab code Exa 13.45 subtraction of 101011 from 111001 using 1s complement

1 // EX13 45 Pg−25
2 clc

3 clear

4 printf(” s u b t r a c t i o n o f 101011 from 111001 u s i n g 1 ’ ’ s
complement method”)

5 printf(”\n\n we know tha t 111001>101011\n\n”)
6 printf(” T h e r e f o r e 111001−101011 =”)
7 x=[ ’ 111001 ’ ];
8 y=[ ’ 101011 ’ ];
9 //we shou ld note tha t i n the q u e s t i o n the f i r s t

b i na r y number i s 101011 and not 1001011
10
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11 // b i n a r y to dec ima l c o n v e r s i o n //
12 x=bin2dec(x)

13 y=bin2dec(y)

14 y1=bitcmp(y,6) // one ’ s complement o f the s m a l l e r
number

15 z=x+y1;// a d d i t i o n o f x with the one ’ s complent o f y
16 // s u b t r a c t i o n o f s m a l l e r number from l a r g e r number
17 w=bitset(z,7,0) // the end round c a r r y shou ld be

remove and add to z
18 a=w+1;

19 a1=dec2bin(a)// f i n a l r e s u l t
20 printf(” 00%s”,a1)

Scilab code Exa 13.46 subtraction of 111001 from 101011 using 1s complement

1 // EX13 46 Pg−25
2 clc

3 clear

4 printf(” s u b t r a c t i o n o f 111001 from 101011 u s i n g 1 ’ ’ s
complement method”)

5 printf(”\n\n we know tha t 101011<111001\n\n”)
6 printf(” T h e r e f o r e 101011−111001 = ”)
7 x=[ ’ 101011 ’ ];
8 y=[ ’ 111001 ’ ];
9 // b i n a r y to dec ima l c o n v e r s i o n //
10 x=bin2dec(x)

11 y=bin2dec(y)

12 y1=bitcmp(y,6) // one ’ s complement o f the l a r g e r
number

13 z=x+y1;// a d d i t i o n o f x with the one ’ s complement o f
y

14 // s u b t r a c t i o n o f l a r g e r number from s m a l l e r number
15 z=bitcmp(z,6);// one ’ s complement o f the r e s u l t
16 a=dec2bin(z)// dec ima l to b i n a r y c o n v e r s i o n
17 printf(” −00%s”,a)// f i n a l answer i s −ve
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Scilab code Exa 13.47 subtraction of 101011 from 111001 using 2s complement

1 // EX13 47 Pg−26
2 clc

3 clear

4 printf(” s u b t r a c t i o n o f 101011 from 111001 u s i n g 2 ’ ’ s
complement method”)

5 printf(”\n\n we know tha t 111001>101011\n\n”)
6 printf(” T h e r e f o r e 111001−101011 = ”)
7 x=[ ’ 111001 ’ ];
8 y=[ ’ 101011 ’ ];
9 // b i n a r y to dec ima l c o n v e r s i o n //
10 x=bin2dec(x)

11 y=bin2dec(y)

12 y1=bitcmp(y,6) // one ’ s complement o f the s m a l l e r
number

13 y2=y1+1; // 2 ’ s complement o f the s m a l l e r number
14 // s u b t r a c t i o n o f s m a l l e r number from l a r g e r number
15 a=x+y2;

16 w=bitset(a,7,0) //we d i s c a r d the c a r r y
17 s=dec2bin(w)

18 printf(” 00%s”,s)

Scilab code Exa 13.48 subtraction of 111001 from 101011 using 2s complement

1 // EX13 48 Pg−26
2 clc

3 clear

4 printf(” s u b t r a c t i o n o f 111001 from 101011 u s i n g 2 ’ ’ s
complement method”)

5 printf(”\n\n we know tha t 101011<111001\n\n”)
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6 printf(” T h e r e f o r e 101011−111001 =”)
7 x=[ ’ 101011 ’ ];
8 y=[ ’ 111001 ’ ];
9 // b i n a r y to dec ima l c o n v e r s i o n //
10 x=bin2dec(x)

11 y=bin2dec(y)

12 y1=bitcmp(y,6) // one ’ s complement o f the l a r g e r
number

13 y2=y1+1; // 2 ’ s complement o f the l a r g e r number
14 // s u b t r a c t i o n o f l a r g e r number from s m a l l e r number
15 a=x+y2;// r e s u l t i s i n two complement
16 a1=bitcmp(a,6) // one ’ s complement o f the r e s u l t
17 a2=a1+1; // f i n a l answer
18 s=dec2bin(a2)

19 printf(” −00%s”,s)// f i n a l answer i s −ve

Scilab code Exa 13.49 expression of the given decimal nos in 1s and 2s complement

1 // EX13 49 Pg−26
2 clc

3 clear

4 printf( ’ f o r de c ima l number = −56 the b i n a r y
e q u i v a l e n t i s ’ )

5 x=56;

6 y=dec2bin(x)

7 printf(”0%s”,y)
8 z=bitcmp(x,7) // 1 ’ s complement=−56
9 printf( ’ \n the 1 ’ ’ s complement i s ’ )

10 z1=dec2bin(z)

11 printf(”%s”,z1)
12 z=z+1; // 2 ’ s complement
13 printf( ’ \n the 2 ’ ’ s complement ’ )
14 z2=dec2bin(z)

15 printf(”%s”,z2)
16 printf( ’ \n\n f o r dec ima l number = −107 the b i n a r y
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e q u i v a l e n t i s ’ )
17 x=107;

18 y=dec2bin(x)

19 printf(”0%s”,y)
20 z=bitcmp(x,8) // 1 ’ s complement=−56
21 printf( ’ \n the 1 ’ ’ s complement i s ’ )
22 z1=dec2bin(z)

23 printf(”%s”,z1)
24 z=z+1; // 2 ’ s complement
25 printf( ’ \n the 2 ’ ’ s complement ’ )
26 z2=dec2bin(z)

27 printf(”%s”,z2)

Scilab code Exa 13.50 decimal nos subtraction using 2s complement

1 // EX13 50 Pg−27
2 clc

3 clear

4 // s u b t r a c t i o n o f dec ima l numbers u s i n g 2 ’ s
complement

5 // g i v e n dec ima l numbers
6 x=42;

7 y=68;

8 // c o n v e r s i o n from
9 x1=dec2bin(x)

10 y1=dec2bin(y)

11 printf(”The b i n a r y e q u i v a l e n t o f 42 i s : ”)
12 printf(” 00%s\n”,x1)
13 printf(” The b i na r y e q u i v a l e n t o f 68 i s : ”)
14 printf(” 0%s\n”,y1)
15 // f i n d i n g 2 ’ s complement o f 68
16 y2=bitcmp(y,7);

17 y2=y2+1;

18 z=x+y2;

19 // s i n c e we have s u b t r a c t e d a l a r g e r number from a
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20 // s m a l l e r we s j o u l d take 2 ’ s complement o f the
r e s u l t

21 z1=bitcmp(z,7)

22 z2=z1+1;

23 a=dec2bin(z2)

24 printf(” T h e r e f o r e ( 4 2 ) 10 −(68) 10 i n b i n a ry i s =”)
25 // f i n a l answer
26 printf(” 00%s = ”,a)// the f i n a l r e s u l t i s n e g a t i v e
27 printf( ’ −%d ’ ,z2)

Scilab code Exa 13.51 binary nos subtraction using 1s and 2s complement

1 // EX13 51 Pg−29
2 clc

3 clear

4 // s u b t r a c t i o n o f 10000 from 11010 u s i n g 1 ’ ’ s
complement method

5 printf(” i ) \n s u b t r a c t i o n o f 10000 from 11010
u s i n g 1 ’ ’ s complement method ”)

6 printf(”\n T h e r e f o r e 11010−10000 =”)
7 x=[ ’ 11010 ’ ];
8 y=[ ’ 10000 ’ ];
9 // b i n a r y to dec ima l c o n v e r s i o n //

10 x=bin2dec(x)

11 y=bin2dec(y)

12 y1=bitcmp(y,5) // one ’ s complement o f the l a r g e r
number

13 z=x+y1;// a d d i t i o n o f x with the one ’ s complement o f
y

14 // s u b t r a c t i o n o f s m a l l e r number from l a r g e r number
15 w=bitset(z,6,0) // the end round c a r r y shou ld be

remove and add to z
16 a=w+1;

17 a1=dec2bin(a)// f i n a l r e s u l t
18 printf(” %s”,a1)
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19 x=[ ’ 1000100 ’ ];
20 y=[ ’ 1010100 ’ ];
21 // s u b t r a c t i o n o f 1000100 from 1010100 u s i n g 1 ’ ’ s

complement method
22 printf(”\n\n S u b t r a c t i o n o f 1010100 from 1000100

u s i n g 1 ’ ’ s complement method ”)
23 printf(”\n T h e r e f o r e 1000100−1010100 =”)
24 // b i n a r y to dec ima l c o n v e r s i o n //
25 x=bin2dec(x)

26 y=bin2dec(y)

27 y1=bitcmp(y,6) // one ’ s complement o f the l a r g e r
number

28 z=x+y1;// a d d i t i o n o f x with the one ’ s complement o f
y

29 // s u b t r a c t i o n o f l a r g e r number from s m a l l e r number
30 z=bitcmp(z,6);// one ’ s complement o f the r e s u l t
31 a=dec2bin(z)// dec ima l to b i n a r y c o n v e r s i o n
32 printf(” −%s\n”,a)// the f i n a l r e s u l t i s n e g a t i v e
33

34 // s u b t r a c t i o n o f 10000 from 11010 u s i n g 2 ’ ’ s
complement method

35 printf(”\n\n i i ) \n S u b t r a c t i o n o f 10000 from 11010
u s i n g 2 ’ ’ s complement method”)

36 printf(”\n T h e r e f o r e 11010−10000 =”)
37 x=[ ’ 11010 ’ ];
38 y=[ ’ 10000 ’ ];
39 // b i n a r y to dec ima l c o n v e r s i o n //
40 x=bin2dec(x)

41 y=bin2dec(y)

42 y1=bitcmp(y,6) // one ’ s complement o f the s m a l l e r
number

43 y2=y1+1; // 2 ’ s complement o f the s m a l l e r number
44 // s u b t r a c t i o n o f s m a l l e r number from l a r g e r number
45 a=x+y2;

46 w=bitset(a,7,0) //we d i s c a r d the c a r r y
47 s=dec2bin(w)

48 printf(” %s”,s)
49 // s u b t r a c t i o n o f 1000100 from 1010100 u s i n g 2 ’ ’ s
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complement method
50 printf(”\n\n S u b t r a c t i o n o f 1010100 from 1000100

u s i n g 2 ’ ’ s complement method ”)
51 printf(”\n T h e r e f o r e 1000100−1010100 =”)
52 x=[ ’ 1000100 ’ ];
53 y=[ ’ 1010100 ’ ];
54 // b i n a r y to dec ima l c o n v e r s i o n //
55 x=bin2dec(x)

56 y=bin2dec(y)

57 y1=bitcmp(y,6) // one ’ s complement o f the l a r g e r
number

58 y2=y1+1; // 2 ’ s complement o f the l a r g e r number
59 // s u b t r a c t i o n o f l a r g e r number from s m a l l e r number
60 a=x+y2;// r e s u l t i s i n two complement
61 a1=bitcmp(a,6) // one ’ s complement o f the r e s u l t
62 a2=a1+1; // f i n a l answer
63 s=dec2bin(a2)

64 printf(” −%s”,s)// the f i n a l r e s u l t i s n e g a t i v e

Scilab code Exa 13.52 addition of octal nos

1 // EX13 52 Pg−30
2 clc

3 clear

4 printf(” Add i t i on o f two numbers with o c t a l base ”)
5 printf(”\n\n 4 8+2 8 = ”)
6 x=[ ’ 4 ’ ];
7 y=[ ’ 2 ’ ];
8 // o c t a l to dec ima l c o n v e r s i o n
9 x1=oct2dec(x)

10 y1=oct2dec(y)

11 z=x1+y1;// a d d i t i o n
12 a=dec2oct(z)// f i n a l r e s u l t
13 printf(”%s\n”,a)
14 printf(”\n\n 6 8+7 8 = ”)
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15 x=[ ’ 6 ’ ];
16 y=[ ’ 7 ’ ];
17 // o c t a l to dec ima l c o n v e r s i o n
18 x1=oct2dec(x)

19 y1=oct2dec(y)

20 z=x1+y1;// a d d i t i o n
21 //we shou ld note tha t the dec ima l sum i s g r e a t e r

than 8
22 // hence we shou ld s u b t r a c t the dec ima l sum by 8 to

o b t a i n the o c t a l r e s u l t
23 a=z-8;

24 a=dec2oct(a)

25 printf(”%s\n”,a)
26 printf(”\n\n 1 8+7 8 = ”)
27 x=[ ’ 1 ’ ];
28 y=[ ’ 7 ’ ];
29 // o c t a l to dec ima l c o n v e r s i o n
30 x1=oct2dec(x)

31 y1=oct2dec(y)

32 z=x1+y1;// a d d i t i o n
33 //we shou ld note tha t the dec ima l sum i s g r e a t e r

than 8
34 // hence we shou ld s u b t r a c t the dec ima l sum by 8 to

o b t a i n the o c t a l r e s u l t
35 a=z-8;

36 a=dec2oct(a)

37 printf(”%s\n”,a)

Scilab code Exa 13.53 octal nos addition

1 // EX13 53 Pg−31
2 clc

3 clear

4 printf(” Add i t i on o f two o c t a l numbers ”)
5 printf(”\n\n 167 8 +325 8 = ”)
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6 x=[ ’ 167 ’ ];
7 y=[ ’ 325 ’ ];
8 // o c t a l to dec ima l c o n v e r s i o n
9 x1=oct2dec(x)

10 y1=oct2dec(y)

11 z=x1+y1;// a d d i t i o n
12 a=dec2oct(z)// f i n a l r e s u l t
13 printf(”%s\n”,a)

Scilab code Exa 13.54 octal nos addition

1 // EX13 54 Pg−31
2 clc

3 clear

4 printf(” Add i t i on o f f o u r o c t a l numbers ”)
5 printf(”\n\n ( 3 4 1 ) 8 +(125) 8 +(472) 8 +(577) 8 = ”)
6 x=[ ’ 341 ’ ];
7 y=[ ’ 125 ’ ];
8 u=[ ’ 472 ’ ]
9 v=[ ’ 577 ’ ]

10 // o c t a l to dec ima l c o n v e r s i o n
11 x1=oct2dec(x)

12 y1=oct2dec(y)

13 u1=oct2dec(u)

14 v1=oct2dec(v)

15 z=x1+y1+u1+v1;// a d d i t i o n
16 a=dec2oct(z)// f i n a l r e s u l t
17 printf(”%s\n”,a)

Scilab code Exa 13.55 7s complement of 612

1 // EX13 55 Pg−31
2 clc
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3 clear

4 printf(” 7 ’ ’ s complement o f ( 6 1 2 ) 8 = ”)
5 x=[ ’ 612 ’ ]
6 y=oct2dec(x)

7 z=bitcmp(y,8)

8 a=dec2oct(z)

9 printf(”%s\n”,a)

Scilab code Exa 13.56 subtract 157 from 176 using 7s complement

1 // EX13 56 Pg−32
2 clc

3 clear

4 printf(” s u b t r a c t i o n o f two o c t a l numbers u s i n g 7 ’ ’ s
complement ”)

5 printf(”\n ( 1 7 6 ) 8 >(157) 8 ”)
6 printf(”\n\n T h e r e f o r e ( 1 7 6 ) 8 −(157) 8 = ”)
7 x=[ ’ 176 ’ ]
8 y=[ ’ 157 ’ ]
9 // o c t a l to dec ima l c o n v e r s i o n //
10 x=oct2dec(x)

11 y=oct2dec(y)

12 y1=bitcmp(y,9) // 7 ’ s complement o f the s m a l l e r
number

13 z=x+y1;// s u b t r a c t i o n o f s m a l l e r number from l a r g e r
number

14 // i f the r e ’ s any c a r r y we shou ld d i s c a r d the c a r r y
15 // and add the c a r r y to the r e s u l t
16 z=bitset(z,10,0)

17 z1=z+1;

18 a=dec2oct(z1)

19 printf(”0%s\n”,a)
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Scilab code Exa 13.57 subtract 243 from 153 using 7s complement

1 // EX13 57 Pg−32
2 clc

3 clear

4 printf(” s u b t r a c t i o n o f two o c t a l numbers u s i n g 7 ’ ’ s
complement ”)

5 printf(”\n ( 1 5 3 ) 8 <(243) 8 ”)
6 printf(”\n\n T h e r e f o r e ( 1 5 3 ) 8 −(243) 8 =”)
7 x=[ ’ 153 ’ ]
8 y=[ ’ 243 ’ ]
9 // o c t a l to dec ima l c o n v e r s i o n //
10 x=oct2dec(x)

11 y=oct2dec(y)

12 y1=bitcmp(y,9) // 7 ’ s complement o f the l a r g e r number
13 z=x+y1;

14 // i n the s u b t r a c t i o n o f l a r g e r number from s m a l l e r
number

15 // no c a r r y i s p r e s e n t so we shou ld take 7 ’ s
complement o f the r e s u l t

16 z1=bitcmp(z,8)

17 a=dec2oct(z1)

18 printf(” −%s”,a)// the f i n a l r e s u l t i s n e g a t i v e

Scilab code Exa 13.58 8s complement of 346

1 // EX13 58 Pg−33
2 clc

3 clear

4 printf(” 8 ’ ’ s complement ( 3 4 6 ) 8 i s : ”)
5 x=[ ’ 346 ’ ];
6 y=oct2dec(x);// o c t a l to dec ima l c o n v e r s i o n //
7 z=bitcmp(y,9);// one ’ s complement o f the number //
8 z=z+1;

9 z2=dec2oct(z)// 8 ’ s complement o f the number //
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10 printf(”%s\n”,z2)

Scilab code Exa 13.59 subtract 413 from 516 using 8s complement

1 // EX13 59 Pg−33
2 clc

3 clear

4 printf(” s u b t r a c t i o n o f two o c t a l numbers u s i n g 8 ’ ’ s
complement ”)

5 printf(”\n ( 5 1 6 ) 8 >(413) 8 ”)
6 printf(”\n\n ( 5 1 6 ) 8 −(413) 8 =”)
7 x=[ ’ 516 ’ ]
8 y=[ ’ 413 ’ ]
9 // o c t a l to dec ima l c o n v e r s i o n //
10 x=oct2dec(x)

11 y=oct2dec(y)

12 y1=bitcmp(y,8) // 7 ’ s complement o f the s m a l l e r
number

13 y2=y1+1; // 8 ’ s complement o f the s m a l l e r number
14 // s u b t r a c t i o n o f s m a l l e r number from l a r g e r number
15 a=x+y2;

16 w=bitset(a,10,0) //we d i s c a r d the c a r r y
17 s=dec2oct(w)

18 printf(” %s\n”,s)

Scilab code Exa 13.60 subtract 451 from 316 using 8s complement

1 // EX13 60 Pg−34
2 clc

3 clear

4 printf(” s u b t r a c t i o n o f two o c t a l numbers u s i n g 8 ’ ’ s
complement ”)

5 printf(”\n ( 3 1 6 ) 8 <(451) 8 ”)
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6 printf(”\n\n ( 3 1 6 ) 8 −(451) 8 =”)
7 x=[ ’ 316 ’ ]
8 y=[ ’ 451 ’ ]
9 // o c t a l to dec ima l c o n v e r s i o n //
10 x=oct2dec(x)

11 y=oct2dec(y)

12 y1=bitcmp(y,8) // 7 ’ s complement o f the l a r g e r number
13 y2=y1+1; // 8 ’ s complement o f the l a r g e r number
14 // s u b t r a c t i o n o f l a r g e r number from s m a l l e r number
15 a=x+y2;// the r e s u l t o b t a i n e d w i l l have no c a r r y

s i n c e
16 // the second number i s l a r g e r than the f i r s t number
17 // hence we shou ld take 8 ’ s complement o f the r e s u l t
18 a1=bitcmp(a,8) // 8 ’ s complement o f the r e s u l t
19 a2=a1+1; // f i n a l answer
20 s=dec2oct(a2)

21 printf(” −%s”,s)// the f i n a l r e s u l t i s n e g a t i v e

Scilab code Exa 13.61 hexadecimal addition

1 // EX13 61 Pg−34
2 clc

3 clear

4 printf(” Add i t i on o f two numbers with hexadec ima l
base ”)

5 printf(”\n\n 3 16+9 16 =”)
6 x=[ ’ 3 ’ ];
7 y=[ ’ 9 ’ ];
8 // o c t a l to dec ima l c o n v e r s i o n
9 x1=hex2dec(x)

10 y1=hex2dec(y)

11 z=x1+y1;// a d d i t i o n
12 a=dec2hex(z)// f i n a l r e s u l t
13 printf(” %s\n”,a)
14 printf(”\n 9 16+7 16 =”)
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15 x=[ ’ 9 ’ ];
16 y=[ ’ 7 ’ ];
17 // o c t a l to dec ima l c o n v e r s i o n
18 x1=hex2dec(x)

19 y1=hex2dec(y)

20 z=x1+y1;// a d d i t i o n
21 //we shou ld note tha t the dec ima l sum i s g r e a t e r

than 16
22 // hence we shou ld s u b t r a c t the dec ima l sum by 16 to

o b t a i n the hexadec ima l r e s u l t
23 a=z-16;

24 a=dec2hex(a)

25 printf(” %s ”,a)
26 printf( ’ with c a r r y o f 1 ’ )
27 printf(”\n\n A 16+8 16 =”)
28 x=[ ’A ’ ];
29 y=[ ’ 8 ’ ];
30 // o c t a l to dec ima l c o n v e r s i o n
31 x1=hex2dec(x)

32 y1=hex2dec(y)

33 z=x1+y1;// a d d i t i o n
34 //we shou ld note tha t the dec ima l sum i s g r e a t e r

than 16
35 // hence we shou ld s u b t r a c t the dec ima l sum by 16 to

o b t a i n the hexadec ima l r e s u l t
36 a=z-16;

37 a=dec2hex(a)

38 printf(” %s ”,a)
39 printf( ’ with c a r r y o f 1 ’ )

Scilab code Exa 13.62 hexadecimal addition

1 // EX13 62 Pg−35
2 clc

3 clear
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4 printf(” Add i t i on o f two hexadec ima l numbers ”)
5 printf(”\n\n (3 F8 ) 16 +(5B3) 16 =”)
6 x=[ ’ 3F8 ’ ];
7 y=[ ’ 5B3 ’ ];
8 // o c t a l to dec ima l c o n v e r s i o n
9 x1=hex2dec(x)

10 y1=hex2dec(y)

11 z=x1+y1;// a d d i t i o n
12 a=dec2hex(z)// f i n a l r e s u l t
13 printf(” %s\n”,a)

Scilab code Exa 13.63 hexadecimal addition

1 // EX13 63 Pg−35
2 clc

3 clear

4 printf(” Add i t i on o f f o u r hexadec ima l numbers ”)
5 printf(”\n T h e r e f o r e (4FB) 16 +(75D) 16 +(A12 ) 16 +(

C39 ) 16 = ”)
6 x=[ ’ 4FB ’ ]
7 y=[ ’ 75D ’ ]
8 u=[ ’ A12 ’ ]
9 v=[ ’ C39 ’ ]
10 x1=hex2dec(x)

11 y1=hex2dec(y)

12 u1=hex2dec(u)

13 v1=hex2dec(v)

14 z=x1+y1+u1+v1

15 a=dec2hex(z)

16 printf(”%s”,a)

Scilab code Exa 13.64 15s complement of A9B
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1 // EX13 64 Pg−35
2 clc

3 clear

4 printf(” 15 ’ ’ s complement o f (A9B) 16 =”)
5 x=[ ’A9B ’ ]
6 y=hex2dec(x)

7 z=bitcmp(y,11)

8 a=dec2hex(z)

9 printf(” %s\n”,a)

Scilab code Exa 13.65 subtraction of 98F from B02 using 15s complement

1 // EX13 65 Pg−36
2 clc

3 clear

4 printf(” s u b t r a c t i o n o f two hexadec ima l numbers u s i n g
15 ’ ’ s complement ”)

5 printf(”\n ( B02 ) 16 >(98F) 16 ”)
6 printf(”\n\n ( B02 ) 16 −(98F) 16 =”)
7 x=[ ’ B02 ’ ]
8 y=[ ’ 98F ’ ]
9 // hexadec ima l to dec ima l c o n v e r s i o n

10 x=hex2dec(x)

11 y=hex2dec(y)

12 y1=bitcmp(y,12) // 15 ’ s complement o f the s m a l l e r
number

13 z=x+y1;// s u b t r a c t i o n o f s m a l l e r number from l a r g e r
number

14 // i f the r e ’ s any c a r r y we shou ld d i s c a r d the c a r r y
15 // and add the c a r r y to the r e s u l t
16 z=bitset(z,13 ,0)

17 z1=z+1;

18 a=dec2hex(z1)

19 printf(” %s\n”,a)
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Scilab code Exa 13.66 subtraction of C14 from 69B using 15s complement

1 // EX13 66 Pg−36
2 clc

3 clear

4 printf(” s u b t r a c t i o n o f two hexadec ima l numbers u s i n g
15 ’ ’ s complement ”)

5 printf(”\n (69B) 16 <(C14 ) 16 ”)
6 printf(”\n\n (69B) 16 −(C14 ) 16 =”)
7 x=[ ’ 69B ’ ]
8 y=[ ’ C14 ’ ]
9 // hexadec ima l to dec ima l c o n v e r s i o n

10 x=hex2dec(x)

11 y=hex2dec(y)

12 y1=bitcmp(y,10) // 15 ’ s complement o f the l a r g e r
number

13 z=x+y1;

14 // i n s u b t r a c t i o n o f l a r g e r number from s m a l l e r
number

15 // no c a r r y i s p r e s e n t so we shou ld take 15 ’ s
complement o f the r e s u l t

16 z1=bitcmp(z,12)

17 a=dec2hex(z1)

18 printf(” −%s”,a)// the f i n a l r e s u l t i s n e g a t i v e

Scilab code Exa 13.67 16s complement of A8C

1 // EX13 67 Pg−37
2 clc

3 clear

4 printf(” 16 ’ ’ s complement o f (A8C) 16 =”)
5 x=[ ’A8C ’ ]
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6 y=hex2dec(x)

7 z=bitcmp(y,11)

8 z1=z+1

9 a=dec2hex(z1)

10 printf(” %s\n”,a)

Scilab code Exa 13.68 subtraction of 972 from CB2 using 16s complement

1 // EX13 68 Pg−37
2 clc

3 clear

4 printf(” S u b t r a c t i o n o f two hexadec ima l numbers
u s i n g 16 ’ ’ s complement ”)

5 printf(”\n (CB2) 16 >(972) 16 ”)
6 printf(”\n T h e r e f o r e (CB2) 16 −(972) 16 =”)
7 x=[ ’CB2 ’ ]
8 y=[ ’ 972 ’ ]
9 // hexadec ima l to dec ima l c o n v e r s i o n
10 x=hex2dec(x)

11 y=hex2dec(y)

12 y1=bitcmp(y,12) // 15 ’ s complement o f the s m a l l e r
number

13 y2=y1+1; // 16 ’ s complement o f the s m a l l e r number
14 // s u b t r a c t i o n o f s m a l l e r number from l a r g e r number
15 a=x+y2;

16 w=bitset(a,13,0) //we d i s c a r d the c a r r y
17 s=dec2hex(w)

18 printf(” %s\n”,s)

Scilab code Exa 13.69 subtraction of 854 from 3B7 using 16s complement

1 // EX13 68 Pg−37
2 clc
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3 clear

4 printf(” S u b t r a c t i o n o f two hexadec ima l numbers
u s i n g 16 ’ ’ s complement ”)

5 printf(”\n (3 B7) <16−(854) 16 ”)
6 printf(”\n T h e r e f o r e (3 B7) 16 −(854) 16 =”)
7 x=[ ’ 3B7 ’ ]
8 y=[ ’ 854 ’ ]
9 // hexadec ima l to dec ima l c o n v e r s i o n
10 x=hex2dec(x)

11 y=hex2dec(y)

12 y1=bitcmp(y,12) // 15 ’ s complement o f the l a r g e r
number

13 y2=y1+1; // 16 ’ s complement o f the l a r g e r number
14 // s u b t r a c t i o n o f l a r g e r number from s m a l l e r number
15 a=x+y2;// the r e s u l t o b t a i n e d w i l l have no c a r r y

s i n c e
16 // the second number i s l a r g e r than the f i r s t number
17 // hence we shou ld take 16 ’ s complement o f the r e s u l t
18 a1=bitcmp(a,12) // 16 ’ s complement o f the r e s u l t
19 a2=a1+1; // f i n a l answer
20 s=dec2hex(a2)

21 printf(” −%s”,s)

Scilab code Exa 13.70 decimal addition in 8421BCD

1 // EX13 70 Pg−13.41
2 clc

3 clear

4 printf(” Decimal a d d i t i o n i n 8−4−2−1 BCD ”)
5 printf(”\n\n 24+18 = 42 =”)
6 // g i v e n dec ima l number
7 x=24;

8 y=18;

9 //we s e p a r a t e each o f the d i g i t i n the dec ima l
number
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10 x1=2; x2=4;

11 y1=1; y2=8;

12 // then we add each o f the d i g i t t o g e t h e r
13 // i e x1+y1 and x2+y2
14 z1=x1+y1; z2=x2+y2;

15

16 a=9; // s i n c e 9 ( dec ima l ) =1001 ( b i n a ry )
17 if (z1 >a)

18 z1=z1+6; // s i n c e 6 ( dec ima l ) =0110 ( b i n a ry
)

19 end

20

21 if (z2 >a) then

22 z2=z2+6;

23 // i f any c a r r y i s p r e s e n t i n z2
24 //we shou ld add the c a r r y with z1
25 m=bitget(z2 ,5)

26 if (m==1) then

27 z1=z1+m

28 z2=bitset(z2 ,5,0)

29 end

30 end

31 z1=dec2bin(z1)

32 z2=dec2bin(z2)

33 printf(” 0%s 00%s”,z1 ,z2)
34

35 printf(”\n\n 48+58 = 106 =”)
36 // g i v e n dec ima l number
37 x=48;

38 y=58;

39 //we s e p a r a t e each o f the d i g i t i n the dec ima l
number

40 x1=4; x2=8;

41 y1=5; y2=8;

42 // then we add each o f the d i g i t t o g e t h e r
43 // i e x1+y1 and x2+y2
44 z3=0; z1=x1+y1; z2=x2+y2;

45
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46 // i f t h e r e i s any c a r r y i s p r e s e n t i n z2
47 // dur ing a d d i t i o n then i t i s added to z1
48 m=bitget(z2 ,5)

49 if (m==1) then

50 z1=z1+m;

51 // i f z2 i s g r e a t e r than 9(=1001 i n b i na r y )
52 // then we shou ld add 6(=0110 i n b i n a ry )
53 if (z2 >9) then

54 z2=bitset(z2 ,5,0)

55 z2=z2+6;

56 end

57 end

58

59 // ag i an i f z1 i s g r e a t e r than 9(=1001 i n b i n a ry )
then 6(=0110 i n b i n a r y ) i s added

60 if (z1 >9) then

61 z1=z1+6;

62 // i f any c a r r y i s p r e s e n t i s p r e s e n t i n z1 then we
shou ld add the c a r r y with z3

63 m=bitget(z1 ,5)

64 if (m==1) then

65 z3=z3+m

66 z1=bitset(z1 ,5,0)

67 end

68 end

69 // c o n v e r s i o n i n t o b i n a r y
70 z4=dec2bin(z3)

71 z5=dec2bin(z1)

72 z6=dec2bin(z2)

73 printf(” 000%s 000%s 0%s”,z4 ,z5,z6)
74

75 printf(”\n\n 175+326 = 501 =”)
76 // g i v e n dec ima l number
77 x=175;

78 y=326;

79 //we s e p a r a t e each o f the d i g i t i n the dec ima l
number

80 x1=1; x2=7; x3=5;
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81 y1=3; y2=2; y3=6

82 // then we add each o f the d i g i t t o g e t h e r
83 // i e x1+y1 and x2+y2 x3+y3
84 z1=x1+y1; z2=x2+y2; z3=x3+y3;

85 // i f z1 , z2 , z3 >9(=1001 i n b i n a ry ) then 6(=0110
i n b i n a r y ) i s added

86 if (z1 >9) then

87 z1=z1+6;

88 end

89 if (z2 >9) then

90 z2=z2+6;

91 end

92 if (z3 >9) then

93 z3=z3+6;

94 end

95 // i f t h e r e i s any c a r r y i s p r e s e n t i n z3 dur ing
a d d i t i o n then i t i s added

96 // to z2 and i n turn i s t h e r e i s any c a r r y i n z2 i t
i s added to z1

97 m=bitget(z3 ,5)

98 if (m==1) then

99 z2=z2+m

100 if (z3 >9) then

101 z3=bitset(z3 ,5,0)

102 end

103 end

104 // i f z2 i s g r e a t e r than 9 then we add 6 to z2
105 if (z2 >9) then

106 z2=z2+6;

107 end

108 // i f t h e r e i s any c a r r y p r e s e n t i n z2 dur ing
a d d i t i o n then i t i s added to z1

109 m=bitget(z2 ,5)

110 if (m==1) then

111 z1=z1+m

112 if (z2 >9) then

113 z2=bitset(z2 ,5,0)

114 end
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115 end

116 // c o n v e r s i o n i n t o b i n a r y
117 z4=dec2bin(z1)

118 z5=dec2bin(z2)

119 z6=dec2bin(z3)

120 printf(” 0%s 000%s 000%s”,z4 ,z5,z6)
121

122 printf(”\n\n 589+199 = 788 =”)
123 // g i v e n dec ima l number
124 x=589;

125 y=199;

126 //we s e p a r a t e each o f the d i g i t i n the dec ima l
number

127 x1=5; x2=8; x3=9;

128 y1=1; y2=9; y3=9;

129 // then we add each o f the d i g i t t o g e t h e r
130 // i e x1+y1 and x2+y2 x3+y3
131 z1=x1+y1; z2=x2+y2; z3=x3+y3;

132

133 // i f t h e r e i s any c a r r y i s p r e s e n t i n z3 dur ing
a d d i t i o n then i t i s added

134 // to z2 and i n turn i s t h e r e i s any c a r r y i n z2 i t
i s added to z1

135 // f o r z2
136 m=bitget(z2 ,5)

137 if (m==1) then

138 z1=z1+m

139 // i f z2 i s g r e a t e r than 9(=1001 i n b i na r y )
140 // then we shou ld add 6(=0110 i n b i n a ry )
141 if (z2 >9) then

142 z2=bitset(z2 ,5,0)

143 z2=z2+6;

144 end

145 end

146

147 // f o r z3
148 m=bitget(z3 ,5)

149 if (m==1) then
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150 z2=z2+m

151 // i f z3 i s g r e a t e r than 9(=1001 i n b i na r y )
152 // then we shou ld add 6(=0110 i n b i n a ry )
153 if (z3 >9) then

154 z3=bitset(z3 ,5,0)

155 z3=z3+6;

156 end

157 end

158

159 // c o n v e r s i o n i n t o b i n a r y
160 z4=dec2bin(z1)

161 z5=dec2bin(z2)

162 z6=dec2bin(z3)

163 printf(” 0%s %s %s”,z4 ,z5,z6)

Scilab code Exa 13.71 decimal subtraction in 8421BCD using 9s complement method

1 // EX13 71 Pg−13.43
2 clc

3 clear

4 printf(” Decimal s u b t r a c t i o n i n 8−4−2−1 BCD u s i n g
9 ’ ’ s complement method”)

5 printf(”\n\n 79−26 = 53 =”)
6 // g i v e n dec ima l number
7 x=79;

8 y=26;

9 //we s e p a r a t e each o f the d i g i t i n the dec ima l
number

10 x1=7; x2=9;

11 y1=2; y2=6;

12 // f i r s t we take 9 ’ s complement o f the second number
13 // i e 2 and 6
14 y1=9-y1 // 9 ’ s complement o f y1
15 y2=9-y2 // 9 ’ s complement o f y2
16
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17 // then we add each o f the d i g i t o f the number
t o g e t h e r

18 // i e x1+y1 and x2+y2
19 z1=x1+y1; z2=x2+y2;

20 // i f z2 >9(=1001 i n b i n a ry ) then we shou ld add
21 // 6(=0110 i n b i n a r y ) to z2 and add the c a r r y to z1
22 if (z2 >9) then

23 z2=z2+6;

24 m=bitget(z2 ,5)

25 if (m==1) then

26 z1=z1+m

27 z2=bitset(z2 ,5,0)

28 end

29 end

30

31 // aga in i f z1 >9(=1001 i n b i n a ry ) then we shou ld add
the

32 // 6(=0110 i n b i n a r y ) to z1 and add the c a r r y to z2
33

34 if (z1 >9) then

35 z1=z1+6;

36 m=bitget(z1 ,5)

37 if (m==1) then

38 z2=z2+m

39 z1=bitset(z1 ,5,0)

40 end

41 end

42 // dec ima l to b i n a r y c o n v e r s i o n
43 z3=dec2bin(z1)

44 z4=dec2bin(z2)

45

46 printf(” 0%s 00%s ”,z3 ,z4)
47

48 printf(”\n\n 89−54 = 35 =”)
49 // g i v e n dec ima l number
50 x=89;

51 y=54;

52 //we s e p a r a t e each o f the d i g i t i n the dec ima l
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number
53 x1=8; x2=9;

54 y1=5; y2=4;

55 // f i r s t we take 9 ’ s complement o f the second number
56 // i e 2 and 6
57 y1=9-y1 // 9 ’ s complement o f y1
58 y2=9-y2 // 9 ’ s complement o f y2
59

60 // then we add each o f the d i g i t o f the number
t o g e t h e r

61 // i e x1+y1 and x2+y2
62 z1=x1+y1; z2=x2+y2;

63 // i f z2 >9(=1001 i n b i n a r y ) then we shou ld add
64 // 6(=0110 i n b i n a r y ) to z2 and add the c a r r y to z1
65 if (z2 >9) then

66 z2=z2+6;

67 m=bitget(z2 ,5)

68 if (m==1) then

69 z1=z1+m

70 z2=bitset(z2 ,5,0)

71 end

72 end

73

74 // aga in i f z1 >9(=1001 i n b i n a ry ) then we shou ld add
the

75 // 6(=0110 i n b i n a r y ) to z1 and add the c a r r y to z2
76

77 if (z1 >9) then

78 z1=z1+6;

79 m=bitget(z1 ,5)

80 if (m==1) then

81 z2=z2+m

82 z1=bitset(z1 ,5,0)

83 end

84 end

85 // dec ima l to b i n a r y c o n v e r s i o n
86 z3=dec2bin(z1)

87 z4=dec2bin(z2)
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88

89 printf(” 00%s 0%s ”,z3 ,z4)
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Chapter 14

Digital Logic

Scilab code Exa 14.1 Representation of the given boolean expression

1 // EX14 1 Pg−14.25
2 clc

3 clear

4 printf(” ( ( (A+B)C) ’ ’ )D”)
5 printf(”\n Given i n p u t s a r e A, B,C and D”)
6 printf(”\n\n (A+B)C then we take the complement ”

)

7 printf(”\n ( (A+B)C) ’ ’ ”)
8 printf(”\n Then we AND t o g e t h e r with D”)
9 printf(”\n T h e r e f o r e Y = ( ( (A+B)C) ’ ’ )D”)

This code can be downloaded from the website wwww.scilab.in

Scilab code Exa 14.2 Implementation of EXNOR gate using NAND gate

1 // example 1 4 . 2 PG−14.27//
2 clc
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3 clear

4 printf(” Implementat ion o f EX−OR gate u s i n g NAND
gat e ”)

5 printf(” \n Re f e r to the f i g u r e −14 .45( a ) shown”
)

6 printf(”\n The Boolean e x p r e s s i o n f o r EX−OR gate
i s Y=AB’ ’+A’ ’B”)

This code can be downloaded from the website wwww.scilab.in

Scilab code Exa 14.3 Implementation of EXNOR gate using NOR gate

1 // example 1 4 . 3 PG−14.27//
2 clc

3 clear

4 printf(” Implementat ion o f EX−NOR gate u s i n g NOR
gat e ”)

5 printf(” \n Re f e r to the f i g u r e −14 .46( a ) shown”
)

6 printf(”\n The Boolean e x p r e s s i o n f o r EX−NOR
gate i s Y=AB+A’ ’ B ’ ’ ”)

7 printf(” \n Y=(AB’ ’+A’ ’B) ’ ’\ n Y= (AB’ ’ ) ’ ’ . ( A
’ ’B) ’ ’ ”)

8 printf(”\n Y=(A’ ’+B) . ( A+B’ ’ ) ”)

This code can be downloaded from the website wwww.scilab.in

Scilab code Exa 14.4 Boolean Solutions

1 // example 1 4 . 4 PG−14.38
2 clc
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3 clear

4 printf(” g i v e n=> A.A’ ’C = 0 .C . . . . . S i n c e A.A’ ’=0\
n\n”)

5 printf(” A.A’ ’C = 0 . . . . . . S i n c e A.0=0 ”)

Scilab code Exa 14.5 Boolean Solutions

1 // example 1 4 . 5 PG−14.38
2 clc

3 clear

4 printf(” Given=> ABCD+ABD = ABD(C+1) . . . . .
D i s t r i b u t i v e p r o p e r t y \n\n”)

5 printf(” ABCD+ABD = ABD . 1 . . . . . . . . S i n c e A
+1=1\n\n”)

6 printf(” ABCD+ABD = ABD . . . . . . . . . S i n c e A
.1=A”)

Scilab code Exa 14.6 Boolean Solutions

1 // example 1 4 . 6 PG−14.38
2 clc

3 clear

4 printf(” Given=> ABCD+AB’ ’CD = ACD(B+B’ ’ ) . . . . . . .
D i s t r i b u t i v e p r o p e r t y \n\n”)

5 printf(” ABCD+AB’ ’CD = ACD. 1 . . . . . . . . . .
S i n c e A+A’ ’=1\n\n”)

6 printf(” ABCD+AB’ ’CD = ACD . . . . . . . . . .
S i n c e A.1=A”)

Scilab code Exa 14.7 Boolean Solutions
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1 // example 1 4 . 7 PG−14.38
2 clc

3 clear

4 printf(” Given=> A(A+B) = AA+AB . . . . . . .
D i s t r i b u t i v e p r o p e r t y \n\n”)

5 printf(” A(A+B) = A+AB . . . . . . . . S i n c e A.A=
A\n\n”)

6 printf(” A(A+B) = A(1+B) . . . . . . .
D i s t r i b u t i v e p r o p e r t y \n\n”)

7 printf(” A(A+B) = A . . . . . . . . . . . S i n c e A
+1=1\n\n”)

Scilab code Exa 14.8 Boolean Solutions

1 // example 1 4 . 8 PG−14.38
2 clc

3 clear

4 printf(” Given=> AB+ABC+AB(D+E) = AB(1+C+D+E)
. . . . . . . D i s t r i b u t i v e p r o p e r t y \n\n”)

5 printf(” AB+ABC+AB(D+E) = AB
. . . . . . . . . . . S i n c e A+1=1\n\n”)

Scilab code Exa 14.9 Boolean Solutions

1 // example 1 4 . 9 PG−14.38
2 clc

3 clear

4 printf(” Given=> XY+XYZ+XYZ’ ’+X’ ’ YZ = XY(1+Z)+XYZ’ ’+X
’ ’ YZ . . . . . . D i s t r i b u t i v e p r o p e r t y \n\n”)

5 printf(” XY+XYZ+XYZ’ ’+X’ ’ YZ = XY+XYZ’ ’ + X
’ ’ YZ . . . . . . . . S i n c e A+1=1\n\n”)

6 printf(” XY+XYZ+XYZ’ ’+X’ ’ YZ = XY(1+Z ’ ’ ) + X
’ ’ YZ \n\n”)
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7 printf(” XY+XYZ+XYZ’ ’+X’ ’ YZ = XY + X’ ’ YZ
. . . . . . . . . . . . S i n c e A+1=1\n\n”)

8 printf(” XY+XYZ+XYZ’ ’+X’ ’ YZ = Y(X+X’ ’ Z) \
n\n”)

9 printf(” XY+XYZ+XYZ’ ’+X’ ’ YZ = Y(X+Z)
. . . . . . . . . . . . . . . S i n c e A+A’ ’B=A+B”)

Scilab code Exa 14.10 Boolean Solutions

1 // example 1 4 . 1 0 PG−14.39
2 clc

3 clear

4 printf(” Given=> A’ ’ B ’ ’ C’ ’+A’ ’BC’ ’+A’ ’BC = A’ ’ C ’ ’ ( B
’ ’+B)+A’ ’BC . . . . . . D i s t r i b u t i v e p r o p e r t y ”)

5 printf(”\n\n A’ ’ B ’ ’ C’ ’+A’ ’BC’ ’+A’ ’BC = A’ ’ C
’ ’+ A’ ’BC . . . . . . . . . S i n c e A+A’ ’=1\n\n”)

6 printf(” A’ ’ B ’ ’ C’ ’+A’ ’BC’ ’+A’ ’BC = A’ ’ ( C’ ’+
BC) . . . . . . . . . D i s t r i b u t i v e p r o p e r t y ”)

7 printf(”\n\n A’ ’ B ’ ’ C’ ’+A’ ’BC’ ’+A’ ’BC = A’ ’ ( C
’ ’+B) . . . . . . . . . . . . . S i n c e A+A’ ’B=A+B”)

Scilab code Exa 14.11 Boolean Solutions

1 // example 1 4 . 1 1 PG−14.39
2 clc

3 clear

4 printf(” Given=> LHS = ABC+AB’ ’C+ABC’ ’ \ n\n”)
5 printf(” = AC(B+B’ ’ ) + ABC’ ’

. . . . . . . D i s t r i b u t i v e p r o p e r t y \n\n”)
6 printf(” = AC. 1 + ABC’ ’

. . . . . . . . . S i n c e A+A’ ’=1\n\n”)
7 printf(” = AC + ABC’ ’

. . . . . . . . . . . S i n c e A.1=1\n\n”)
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8 printf(” = A(C+BC’ ’ )
. . . . . . . . . . . . . . D i s t r i b u t i v e p r o p e r t y \n\n”)

9 printf(” = A(C+B)
. . . . . . . . . . . . S i n c e A+A’ ’B=A+B\n\n”)

10 printf(” T h e r e f o r e \n”)
11 printf(” ABC+AB’ ’C+ABC’ ’ = A(C+B) ”)

Scilab code Exa 14.12 Boolean Solutions

1 // example 1 4 . 1 2 PG−14.39
2 clc

3 clear

4 printf(” Given=> \n”)
5 printf(” A’ ’BCD’ ’+ BCD’ ’+ BC’ ’D’ ’+ BC’ ’D\n\

n”)
6 printf(” = BCD’ ’ ( A’ ’+1)+ BC’ ’D’ ’+ BC’ ’

D . . . . . . . D i s t r i b u t i v e p r o p e r t y \n\n”)
7 printf(” = BCD’ ’+ BC’ ’D’ ’+ BC’ ’D

. . . . . . . . . . . S i n c e A+1=1\n\n”)
8 printf(” = BD’ ’ ( C+C’ ’ )+ BC’ ’D

. . . . . . . . . . D i s t r i b u t i v e p r o p e r t y \n\n”)
9 printf(” = BD’ ’+ BC’ ’D

. . . . . . . . . . . . . . . S i n c e A+A’ ’=1\n\n”)
10 printf(” = B(D’ ’+C’ ’D)

. . . . . . . . . . . . . D i s t r i b u t i v e p r o p e r t y \n\n”)
11 printf(” = B(D’ ’+C’ ’ )

. . . . . . . . . . . . . . S i n c e A+A’ ’B=A+B\n\n”)
12 printf(” T h e r e f o r e \n”)
13 printf(” A’ ’BCD’ ’+ BCD’ ’+ BC’ ’D’ ’+ BC’ ’D =

B(D’ ’+C’ ’ ) ”)

Scilab code Exa 14.13 Boolean Solutions
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1 // example 1 4 . 1 3 PG−14.39
2 clc

3 clear

4 printf(” Given=> \n”)
5 printf(” AC+C(A+A’ ’B) = ”)
6 printf(”AC+AC+A’ ’BC . . . . . . . . D i s t r i b u t i v e p r o p e r t y

\n\n”)
7 printf(” = AC + A’ ’BC

. . . . . . . . . S i n c e A+A=A\n\n”)
8 printf(” = C(A+A’ ’B)

. . . . . . . . . D i s t r i b u t i v e p r o p e r t y \n\n”)
9 printf(” = C(A+B)

. . . . . . . . . . S i n c e A+A’ ’B=A+B\n\n”)
10 printf(” T h e r e f o r e \n”)
11 printf(” AC+C(A+A’ ’B) = C(A+B) ”)

Scilab code Exa 14.14 Boolean Solutions

1 // example 1 4 . 1 4 PG−14.39
2 clc

3 clear

4 printf(”\n\n Given=> \n\n”)
5 printf(” A’ ’BC’ ’D + A’ ’BCD + ABD = ”)
6 printf(”A’ ’BD(C’ ’+C)+ ABD . . . . . . . . D i s t r i b u t i v e

p r o p e r t y \n\n”)
7 printf(” = A’ ’BD + ABD

. . . . . . . . . . . . . S i n c e A+A=A\n\n”)
8 printf(” = BD(A’ ’+A)

. . . . . . . . . . D i s t r i b u t i v e p r o p e r t y \n\n”)
9 printf(” = BD

. . . . . . . . . . . . . . . . . S i n c e A+A’ ’=1\n\n”)
10 printf(” T h e r e f o r e \n\n”)
11 printf(” A’ ’BC’ ’D + A’ ’BCD + ABD = BD”)
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Scilab code Exa 14.15 Boolean Solutions

1 // example 1 4 . 1 5 PG−14.39
2 clc

3 clear

4 printf(”\n\n Given=> \n”)
5 printf(” LHS = A + A’ ’B + AB’ ’ \ n\n”)
6 printf(” = (A + A’ ’B) + AB’ ’ \ n\n”)
7 printf(” = A + B + AB’ ’ . . . . . . . . . . S i n c e A+

A’ ’B=A+B\n\n”)
8 printf(” = A + A + B . . . . . . . . . . S i n c e A+A

’ ’B=A+B\n\n”)
9 printf(” = A + B . . . . . . . . . . . . . S i n c e A+A

=A\n\n”)
10 printf(” T h e r e f o r e \n\n”)
11 printf(” A + A’ ’B + AB’ ’ = A + B”)

Scilab code Exa 14.16 Boolean Solutions

1 // example 1 4 . 1 6 PG−14.40
2 clc

3 clear

4 printf(”\n\n Given=> \n\n”)
5 printf(” ( (AB) ’ ’+A’ ’+AB) ’ ’ = ”)
6 printf(” (A’ ’+ B’ ’+ A’ ’+ AB) ’ ’ . . . . S i n c e (AB) ’ ’=

A’ ’+B’ ’ \ n\n”)
7 printf(” = (A’ ’+ B’ ’+ A’ ’+ B)

’ ’ . . . . . . . S i n c e A+A’ ’B=A+B\n\n”)
8 printf(” = (A’ ’+ B’ ’+ B) ’ ’

. . . . . . . . . . . S i n c e A+A=A\n\n”)
9 printf(” = (A’ ’+ 1) ’ ’

. . . . . . . . . . . . . . . S i n c e A+A’ ’=1\n\n”)
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10 printf(” = 1 ’ ’
. . . . . . . . . . . . . . . . . S i n c e A+1=1\n\n”)

11 printf(” = 0 \n\n”)
12 printf(” T h e r e f o r e \n\n”)
13 printf(” (A’ ’ B’ ’+A’ ’+AB) ’ ’ = 0”)

Scilab code Exa 14.17 Boolean Solutions

1 // example 1 4 . 1 7 PG−14.40
2 clc

3 clear

4 printf(”\n\n Given=> \n\n”)
5 printf(” AB+(AC) ’ ’+AB’ ’C(AB+C) = ”)
6 printf(”AB+ (AC) ’ ’+AAB’ ’BC+AB’ ’CC . . . . . .

D i s t r i b u t i v e p r o p e r t y \n\n”)
7 printf(” = AB+ (AC) ’ ’+ AB’ ’CC

. . . . . . . . . . . . . S i n c e A.A’ ’=0\n\n”)
8 printf(” = AB+ (AC) ’ ’+ AB’ ’C

. . . . . . . . . . . S i n c e A.A=A\n\n ”)
9 printf(” = AB+ A’ ’+ C’ ’+ AB’ ’C

. . . . . . . . . . S i n c e (AB) ’ ’=A’ ’+B’ ’ \ n\n”)
10 printf(” = A’ ’+ B+C’ ’+ AB’ ’C

. . . . . . . . . . . . S i n c e A+A’ ’B=A+B\n\n”)
11 printf(” = A’ ’+ AB’ ’C + B+C’ ’

. . . . . . . . . . . Commutative p r o p e r t y ”)
12 printf(”\n\n = A’ ’+ B’ ’C + B+C

’ ’ . . . . . . . . . . . . S i n c e A+A’ ’B=A+B”)
13 printf(”\n

Where B=B’ ’C\n\n”)
14 printf(” = A’ ’+ B+C’ ’+ B’ ’C

. . . . . . . . . . . Commutative p r o p e r t y ”)
15 printf(”\n\n = A’ ’+ B+C’ ’+B’ ’

. . . . . . . . . . . . S i n c e A+A’ ’B=A+B”)
16 printf(”\n\n = A’ ’+C’ ’+1
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. . . . . . . . . . . . . . . . . S i n c e A+A’ ’=1\n\n”)
17 printf(” = 1

. . . . . . . . . . . . . . . . . . . . . S i n c e A+1=1\n\n”)
18 printf(” T h e r e f o r e \n”)
19 printf(” AB+(AC) ’ ’+AB’ ’C(AB+C) = 1”)

Scilab code Exa 14.18 Boolean Solutions

1 // example 1 4 . 1 8 PG−14.40
2 clc

3 clear

4 printf(” Re f e r to the Figure −14.50 shown\n\n”)
5 printf(” The Boolean e x p r e s s i o n f o r the output Y

i s : \ n\n”)
6 printf(” Y = (A’ ’+B ’ ’ ) ’ ’ .BC\n\n”)
7 printf(” Y = ( (AB) ’ ’ ) ’ ’ .BC . . . . S i n c e A’ ’+B

’ ’=(AB) ’ ’ and (A’ ’ ) ’ ’= A\n”)
8 printf(” DeMorgan ’ ’ s

Therem\n\n”)
9 printf(” Y = A.B .B .C . . . . . . . . S i n c e A.A=A\n\n”

)

10 printf(” Y = ABC\n\n”)
11 printf(” Truth Table \n”)
12 printf(” A B C Y”)
13 a=zeros (1,4)

14 b=[0 0 1 0;0 1 0 0;0 1 1 0;1 0 0 0;1 0 1 0;1 1 0 0]

15 c=ones (1,4)

16 d=[a;b;c]

17 disp(d)

Scilab code Exa 14.19 construction of the given logic circuit using AND OR and INVERTER logic

1 // example 1 4 . 1 9 PG−41
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2 clc

3 clear

4 printf(”a ) Given =>\n”)
5 printf(” Y = (AB(C+D) ) ’ ’\ n\n”)
6 printf(”b ) Given =>\n”)
7 printf(” Z = (W+PQ’ ’ ) ’ ’ ”)

This code can be downloaded from the website wwww.scilab.in This code

can be downloaded from the website wwww.scilab.in

Scilab code Exa 14.20 truth table of the given logic expression

1 // example 1 4 . 2 0 PG−14.41
2 clc

3 clear

4 printf(” Re f e r to the Figure −14.52 shown\n\n”)
5 printf(” From the F igu r e we can s e e tha t \n\n”)
6 printf(” Y = ( (A+B) ’ ’ . ( B+C’ ’ ) ’ ’ ) ’ ’\ n\n”)
7 printf(” Y = (A+B) ’ ’ ’ ’+(B+C’ ’ ) ’ ’ ’ ’ . . . . . S i n c e

(A.B) ’ ’=A’ ’+B’ ’ \ n”)
8 printf(” DeMorgan ’ ’ s

Therem \n”)
9 printf(” where A=A+B

and B=B+C’ ’ \ n\n”)
10 printf(” Y = A+B+B+C’ ’ . . . . . . . . . . S i n c e (A

’ ’ ) ’ ’= A\n\n”)
11 printf(” Y = A+B+C’ ’ . . . . . . . . . . S i n c e A+A=

A\n\n”)
12 printf(” Truth Table \n”)
13 printf(” A B C Y”)
14 a=[0 0 0 1;0 0 1 0;0 1 0 1;0 1 1 1;1 0 0 1;1 0 1 1;1

1 0 1]
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15 b=ones (1,4)

16 c=[a;b]

17 disp(c)

Scilab code Exa 14.21 simplification of the given logic expression

1 // example 1 4 . 2 1 PG−14.42
2 clc

3 clear

4 printf(”\n\n Given=> \n\n”)
5 printf(” Y = (A+B) (A’ ’+C) (B’ ’+C’ ’ ) \n\n”)
6 printf(” Y = (AA’ ’+ AC +A’ ’B + BC) (B’ ’+C’ ’ ) \n\n”)
7 printf(” Y = (AC +A’ ’B + BC) (B’ ’+C’ ’ ) . . . . . . .

S i n c e A.A’ ’= 0\n\n”)
8 printf(” Y = AB’ ’C + ACC’ ’+ A’ ’BB’ ’+ A’ ’BC’ ’+ BB

’ ’C+ BCC’ ’ \ n\n”)
9 printf(” Y = AB’ ’C + A’ ’BC’ ’ S i n c e A.A’ ’ = 0”

)

Scilab code Exa 14.22 simplification of the given logic expression using Demorgans theorem

1 // example 1 4 . 2 2 PG−14.41
2 clc

3 clear

4 printf(”\n a ) Given=> \n\n”)
5 printf(” ( (A+B’ ’ ) . ( A’ ’+B) ) ’ ’ = (A+B’ ’ ) ’ ’+(A’ ’+B) ’ ’

. . . . S i n c e (AB) ’ ’= A’ ’+B’ ’ \ n”)
6 printf(”

DeMorgan ’ ’ s Therem\n\n”)
7 printf(” = A’ ’ . B’ ’ ’ ’ +A’ ’ ’ ’ . B ’ ’

. . . . S i n c e A’ ’+B’ ’=(AB) ’ ’\ n”)
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8 printf(”

DeMorgan ’ ’ s Therem\n\n”)
9 printf(” = A’ ’ . B + A. B’ ’

. . . . . . . S i n c e (A’ ’ ) ’ ’=A\n”)
10 printf(” T h e r e f o r e \n”)
11 printf(” ( (A+B’ ’ ) . ( A’ ’+B) ) ’ ’ = A’ ’ . B + A. B’ ’ ”)
12

13 printf(”\n\n b ) Given=> \n\n”)
14 printf(” ( ( (A.B) ’ ’ )C) ’ ’D) ’ ’ = ( (AB) ’ ’ )C) ’ ’ ’ ’+D’ ’

. . . . S i n c e (AB) ’ ’= A’ ’+B’ ’ \ n”)
15 printf(”

DeMorgan ’ ’ s Therem\n\n”)
16 printf(” = (AB) ’ ’ .C + D’ ’

. . . . S i n c e (A’ ’ ) ’ ’=A\n\n”)
17 printf(” = (A’ ’+B ’ ’ ) C + D’ ’

. . . . S i n c e (AB) ’ ’=A’ ’+ B’ ’ \ n”)
18 printf(”

DeMorgan ’ ’ s Therem\n\n”)
19 printf(” T h e r e f o r e \n”)
20 printf(” ( ( (A.B) ’ ’ )C) ’ ’D) ’ ’ = (A’ ’+B ’ ’ ) C + D’ ’ ”)
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